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m the air-pump by Bo)lc and Hooke, Papin, I lawk s- 
bee, and others, can be followed by the actual instru- 
ments they made. Among modem improved methods 
of producing a vacuum, is the pump of M Delcuil, in 
whieh the pistons aie solid cylinders of considerable 
length, without packing or lubiirants, and not fitting 
tightly m the tubes. Ihe internal Inction of the iir m 
the nanow space is so gicat that the lale at which it 
Ic -lies into the exhausted part of the vessel, is not rom- 
parable with the late at which the pump is exhausting air 
f*om the leceivci. In the well known air-pump of 


pnncipks of what wc now term physies is not at leist a | Spitngcl, an is drawn from the vessel to be exhausted 


viluibk ad md qu ilduation, if not indispensibi) rccjui 
‘11. I o the ologist ind the biologist, no kss Ihm to 
di stionumci and the (hcimst, will such Inowltd^e 
evi I impel \li\e Consukiin the widespit idi'iimfu i 
1 < 1 ol tins (hvioion ol scienec,il is not w onderful ih it 
die ippairtus belonging lo it should occupy $0 large a 
h no of the .n iil ibk space m the present collection 
1 he rem Ilk formerly made, that much of the interest 
iwakened in this loan collection will centre m its histoii- 
c d clement- in the primitive forms of apparatus that 
icpitsmt, m some soil, tin geims of <^0101 gicat develop- 
ment of sdcntific thou ht — holds good for the dipait 
me Us of which we propose now to take a brief suivey 
in continuation of our last week’s article. On entering 


into a vertic il tube, through the descent of small sucrcs- 
dve poiiions of mcKUiy m the I iKer Thilorier’s appa 
latus foi lujiufying e iibonie ac ul, the* apparatus used l>y 
Ih Anclitws in his icseirches on continuity of Ihc 
giseousand li pud states of mattti,and a small model 
of M CoUadon’b new in and gas compiessoi used for the 
bt Goth ird tunnel, may also be noticed hen 

J he musical commencement of sound is generally put 
at about thirty iwo (single) vibiations, and the upper limit 
of audition at about 7^,000. Here will be found apparatus 
illusti iting both extremes , including two oigan pipes, 
the mdividu il sounds ot which are inaudible, but whose 
resultant tone or beat is within the limits of heaiing Helm- 
^ holt/’s double siren, and various other instrumen‘s con 
the loom devoted to physics (exclusive of electricity neeted with his invaluable rcseaichcs on sound, will repay 


and magnetism), attention is drawn to some aged- 
lookmg apparatus on the light i hese aie the cele- 
brated original Magdobuig hemispheres of Otto von 
Guenekt They were exhibited by him in i654befoie 
the Fiinces of the J mpire and the* foreign ministers 
assembled at the Diet of R \tishon. The ioiee of two 
teams, each consisting of a do/en horses, made to pull m 
opposite directions (a portion of the rope is shown) was 
insufficient to separate tlie exhausted hemispheres It 


examination Among music al instruments we may note 
some models of ancient l.gyptian pipes, from the British 
Museum and that of Tuiin , an enharmonic h.irmonium, 
tuned according to the division of the octave into fifty- 
three equal intervals , and the first of the now generally 
adopted upright pianofortes patented by Robert Wornum 
m i8u. Mr Bailhe Hamilton contributes a senes of 
apparatus illustrating very instructively the progress of 
the A olian principle. 


. . The velocity of tran mission 

was shoitly after this date that the Burgomaster of Mag- ' of sound m water was experimented on by CoIIadon, on 
debing heird of Torncelli’s great diseotcry. The original j the like of Geneva, in 1826, and agim m 1841, and some 
mr-piimp of Otto von Guenekt is also exhibited. It con- [ of his apparatus is shown m the piesent section. With 


sistt.d of a globe of copper, with a stQp.«>cock^ to 
a punip was fitted. The pump- barrel was im 

mersca in water to rendei it air-tight. The improvements 

Continui d from A ol \ni p c 
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the long tube like a speaking trumpet, it is possible, m 
calm weather, at the dist ince of more than a hundred 
kilometres, to hear the strokes on a bell of half a ton weight 
immersed m the w\ater. Once more, the apparatus is to 
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be seen by which Prof. Tyndall recently illustrated the 
reflection of sound by heated air or vapours ; these, being 
made to stream up through six openings in the long 
chamber through which the sound is directed, arc effectual 
in stopping its progress. 

Of historical interest in the section of Light are 
some early stereoscopes, comprising that of Sir David 
Prewster ; a camera- obscura said to have belonged to 
Sir Joshua Reynolds (which, when closed, has the form 
of a large folio leather-bound book), the original form of 
fhxwster’s kaleidoscope made by Bate, in 1815, the first 
bclioslat, invented by Gravesaude, The vigour of the 
yfmng science of spectroscopy is indicated by the fine 
airay of instruments belonging to it, constructed by 
Stcinheil, Browning, and others. There is shown the 
spectroscopic apparatus which Sir John I-Ierschel used 
in photographing actions of different parts of the 
spectrum, and in his investigations on some supposed 
new elements. For illustrating the theoretical side of the 
subject of polarised light, various forms of instrument 
have been devised, the most comprehensive of which is 
known as the wave machine of Wheatstone ; its object is 
to exhibit the results of the combination of various kinds 
of vibration meeting at various phases. Instruments 
based on the three different methods of producing plane 
polarisation are exhibited ; and the various phases of 
rotatory and other polarisation can be shown simulta- 
neously by means of an instiumcnt which was invented 
independently by M. Mach and Mr. Spottiswoode. It is 
known that Wheatstone invented n “ polar clock,” based 
on the fact that the light from certain parts of the sky is 
polarised, and the plane of polarisation depends on the 
position nf the sun ; this is included in the collection. 

It would take too long to refer in detail to the now nume- 
rous varieties of photometric apparatus, or the apparatus 
for observing phosphorescence, tluorescence, and other 
phenomena connected with lii^ht. Several specimens 
exhibited of the enigmatical radiometers recently devised 
by Mr. Crookes will doubtless excite lively interest and 
speculation. In the photographic collection is the first 
known idiotogiaph on glass, taken on precipitated silver 
chloride by Sir J. Ilerschcl ; also the scrond daguerico- 
type obtained by Daguerre in 1839. Iho Woodbury 
and other processes arc fully illustrated. 

In the Heat department we cannot allow ourselves to 
linger at the fine collection of thermomctric and other 
instruments. Among them is a milligrade thermometer, 
in which the interval between the freezing and boiling 
points of water is divided into one thousand degrees ; it 
obviates the use of fractions. Wedgwood’s pyrometer 
and Lavoisier’s calorimeter are here ; and many will feci 
interested in such apparatus as that by which Tyndall 
conducted rescaichcs on radiant heat, Rcgnault, Dc la 
Rive, and Marcet on the specific beat of gases, or Favre 
and Silbermann on the heat dhengaged in combustion. 

In the room devoted to Chemistry wo come upon some 
old apparatus which is of the simplest and even the 
rudest character ; it is a part of that with which John 
Dalton carried on his classical researches. Most of it 
was made with his own hands, and the articles here 
exhibited are chosen as illustrating this fact, and as indi- 
cating the genius w'hich, w'ith so insignificant an equip- 
ment, was able to produce such great results. The study 


of pneumatic chemistry was much advanced by the 
experiments of Black and Cavendish. Black showed 
that the difference between the caustic and mild alkalies 
was that the latter containedyftr^/ a/r, a kind of air iden- 
tical with that obtained from fermenting liquids. Caven- 
dish pointed out the difference between inflammable air, 
which we now call hydrogen, and fixed air, now^ known 
as carbonic acid gas. Black’s pneumatic trough and 
balance, and Cavendish’s balance, arc among the col- 
lection. The latter is rude in exterior but of singular 
perfection. Here, also, is the balance, belonging to the 
Royal Institution, w^hich was used by Young, Davy, and 
Fa^aday^ The researches of Faraday on the conden- 
sation and liquefaction of gases arc well known, and one 
may here see the apparatus he employed, along with a 
number of the original lubes containing gases which he 
liquefied. Thomas Graham’s apparatus, also exhibited, 
is remarkable, like that of Dalton, for the contrast be- 
tween its simplicity and the great results that were 
achieved by means of it. The amateur or professional 
chemist will doubtless icccivc not .a few happy hints in 
inspection of the large variety of apparatus connected 
with cpialitative and quantitative analysis ; and the conri- 
prehensive collection of chemicals contains many novel- 
tics. We further note some of the apparatus that Messrs. 
Lawes and Gilbert have used in their important re- 
searches in agricultural chemistry, and tliey exhibit a 
case of casts of white Silesian sugar-beet illustrating the 
influence of different mannics on the amount of produce 
and on the percentages of dry matter and sugar in the 
roots. The great chemical industries of this country, in 
fine, are well represented by models of manufactories 
and by products. 

Coming to Biology, we may notice fust an interesting 
collection of old microscopes. Here is the silver micro- 
scojie that was used by Anthony von Leeuwenhoek, the 
Dutch philosopher, and probably made by him ; also the 
j microscope used by Sir W. Hooker, in his description of the 
British Jungermannum, &c. The microscopes of Dawson 
Turner, Robert Brown, Muschenbroek, and others, are also 
included. There is a compound microscope invented 
and constructed about the year 1590, by Jansens, the 
inventor of the telescope. Thib object, with its tin tube, 
is one of the most interesting things in the Collection. 
It is instructive to compare these instruments with their 
modem neighbours, of which there is a large variety. 

The older physiologists obtained only qualitative re- 
sults from their experiments ; but the present generation 
has witnessed a remarkable advance in the application of 
instruments of precision to the quantitative determination 
of the effects of phys iological processes. From this point 
of view a singular interest attaches to the muscle balance, 
constructed and used just forty years ago, by the eminent 
anatomist and physiologist who laid the foundations of 
animal histology. It is intended to demonstrate that 
muscular contraction takes place in accordance with the 
laws of elastic bodies, and it may be regarded as the first 
of the class of instruments refened to. The department 
contains a rich collection of such instruments ; and no 
better illustration could be taken than the apparatus by 
which M. Marey has so successfully investigated the 
phenomena of animal locomotion and other physiological 
movements. The study of physiological optics has been 
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greatly cultivated in Germany, and the instruments con- 
nected with it (whose nomenclature, by the way, seems 
unusually bristling and difficult) offer many novel points 
for consideration. The mechanism of circulation and 
respiration in the animal subject is studied by means of 
a variety of delicate apparatus, and we note also some 
good schematic representations in which the movements 
arc reproduced mechanically. The anatomist and histo- 
logist will find many beautifully prepared specimens from 
animal and plant life. 

Leaving the biological section we enter that of geogra- 
phy, geology, and the allied sciences. Here the instru- 
ments used by the late Dr. Livingstone in his last journey 
possess a melancholy interest ; they comprise a pocket 
chronometer, a sextant, hypsomctrical boiling apparatus, 
and three thermometers. Specimens are shown of the 
dredging, sounding, and other apparatus that have been 
used on board the Challens^er^ the Poraiphif^ and other 
exploring vessels. The collection of maps is a large 
one ; in it will be found a selection designed to illustrate 
the progress of caitography and surveying in India, the 
maps of the Geological Survey of this country, &r. ; also 
the MS. maps of Livingstone, Burton and Speke, Baker, 
Stanley, and others. In a glass case may be observed 
several open log-books. One is Capt. Cook’s log of the 
Ktnieaiuutr in liis voyage round the world (1768-71), 
another is that of one of his later voyages ; another, the 
log of the proceedings of the Bounty^ including an account 
of the mutiny. The subject of geology is largely illus- 
trated by sections, maps, models, and specimens. We 
only note here the illustrations of the recent Sub-Wealden 
boring. There are numerous fine models in illustration 
of crystallography, and one of the goniometers exhibited 
is that of the Abbd Hauy. Among the objects connected 
with mining may be noted the apparatus constructed by 
Sir Humphrey Davy in his researches on the safety I.amp. 

The section of Applied Mechanics, which we have left 
to the last, might well claim a separate paper or a sciics 
of such. We can do no more than briefly refer to the 
collection of James Walt’s models, which indicate, 
the pi ogress of his thoughtful Labour in connection with 
the idea of separate condensers, and the expansive work- 
ing of steam. In Watt’s first engine groat difficulty was 
experienced in fitting the piston accurately to the cylinder. 
Such difliculties exist no longer ; and a remarkable ex- 
ample of the skill now attained in metallic constructions 
is afforded in the fine surface pl.uc lent by Sir J. Whit- 
worth ; this is probably the closest approximation to an 
absolutely plane surface that has yet been realised. 
Finally, the old “ Rocket” constructed by Stephenson in 
1829, and the original engine of Henry Bell’s steamboat, 
appear in this collection, the venerable quondam pre- 
cursors of a great social revolution. 

PREJRVALSKY'S MONGOLIA 
Monyo/ia, ilic rany;ut Country^ and the Solitudes of 
Noiihern Tibet. By Lieut.-Colonel N. Prejevalsky, 
Translated by K. Delmar Morgan, F.R.G.S. With 
Introduction and Notes by Colonel Henry Yule, C.B. 
(Sampson Low and Co., 1876.) 

have had occasion once or twice to refer briefly 
y to Col. Prejevalsky’s travels in Eastern High 
Asia, and some of our readers may have seen more or 


less detailed notices of his journey in the (icrman and 
English geographical journals. These have been suffi- 
cient to show that the narrative of the Russian officer is 
of unusual value, and wc are thcrcfoic thankful that not 
much time has been lost in making it accessible to the 
English public, to which Russian is practically an un- 
known tongue. Til' two volumes before u^, however 
contain only Col. Projtvalsky’s general account of his 
expedition ; and wc regret that there si oms to be no 
intention of making the special scientitic results acces- 
sible to English readers. Judging from what is contained 
in the two volumes before us, these must bo of the highest 
importance, and wc hope that by some means they will 
be made known to English men of science. 

The present translation has been brought out with 
great care. Mr. Delmar Morgan has put the narrative 
into clear and idiomatic English, which, wc have reason 
to believe, faithfully icprescnts the original Russian. Ho 
has, moreover, added to tlic value of the narrative for 
English readers by numerous supplementary and fool 
notes. We consider that both Col. Prejevalsky and the 
English reader are particularly fortunate in having the 
advantage of Col. Yule’s knowledge to supplement and 
correct the original narrative. In an introduction he 
connects the journey of the Russian officer with those of 
previous explorers in Central and Eastern Asia, and 
especially with that of the wtll-kno wn Hue and his com- 
panion Ciabet. Considerable discredit has been thrown 
on the narrative of Hue, but Col. Yule shows that in the 
main it may be regarded as trustworthy, allowaricc 
being made for the missionary’s love of exaggeration anil 
his desire to produce effect. Prcjevalsky’s journey from 
Pekin to the south-west into Tibet coincided to spine 
extent with that of Hue, and the former on several occa- 
sions impugns the accuracy, if not the veracity, of the 
latter. Those who are familiar with the old Abbi'^’s de- 
lightful narrative will be glad to know that so great an 
authority as Col. Yule thinks that after all he is in the 
main trustworthy. Col. Yule’s numerous notes will, more- 
over, be found to ndd mucli to the value of the work, both 
as supplementary to the main nairativc ;ind as corrective 
of occasional statements by Col. Picjcvalsky arising fioni 
imperfect knowledge or rashness. This narrative fob 
Yule shows, is an additional confirmation of ilie remark- 
able accuracy of that of Marco I’olo. 

The starting-point of Col. Prejev alsky ’s exped lion was 
the town of Kiakhta, on the border of Siberia and 
Noilhern Mongolia, from which the small party out in 
November, 1870, and returned to it after having done 
three years’ hard and fruitful work, in October, 1873. 'flic 
expedition seems to have been essentially a Government 
one, sent out at the instigation of the Kussian Geograplii- 
cal Society. It is, therefore, difficult to understand how 
Col. Prejevalsky should have been so seriously hampered 
from want of sufficient funds. Yet so it was ; the le- 
sourccs at the leader’s command were a mere jfittance as 
compared with the magnitude of the undertaking. The entire 
party consisted only of the Colonel, a companion, and two 
Cossacks, and the instrumental equipment was the most 
meagre possible. All things considered, it is inarvclioiis 
that the results achieved were so many and so valuable. 
From Kiakhta the party went by Urga across the dc>crt 
bf Gobi, probably the dreariest desert in the world, to 
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Kalgan, and hence to Pekin. From Pekin a preliminary 
tour was made to the north, to Lake Dalai-nor, one object 
being to observe the spring flight of the birds of passage. 
This is a subject in which Col. Prejevalsky takes great 
interest, and throughout the whole extent of his journey 
he continued to make observations on the migrations of 
birds, and the present volumes contain many valuable 
notes on the subject. Lake Dalai-nor, which like many 
other lakes in this region, is salt, is described as a great 
rendezvous for migratory birds. The flight and habits of 
these birds are described fully in the more strictly scien- 
tific part of Col. Prejevalsky ’s account of the expedition, 
which is not included in the present translation. There 
is, however, a list of the various birds observed at this 
lake. In this, as in subsequent parts of his journey, Col. 
Prejevalsky noted as far as possible all the important 
features and products of the country as he proceeded. 
Surveying, however, was attended with many difficulties, 
on account of the suspicions of the natives, Chinese and 
Mongols, and it was only by stealth and by resorting 
to various artifices that Col. Prejevalsky could make use 
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of his note-books. Anothei cause of difficulty and espe- 
cially of delay was the insurrection of the Chinese 
Mohammedans, who had overrun and devastated much 
of the country through which Col. Prejevalsky’s expedi- 
tion passed. 

On returning to Kalgan the expedition commenced the 
serious part of the undertaking, proceeding westwards 
by the In-shan Mountains, and crossing the Iloang-ho at 
Bauta, near the centre of its great northern bend. Pro- 
ceeding along the left bank of the river through the 
country of the Ordos, the party rccrosscd the Hoang-ho 
at Ding-hu, into the Ala-shan country, and were well 
received by the prince at Din-yuan-ing. A number of 
days were spent here hunting and exploring among the 
Ala-shan mountains ; but want of funds compelled the 
expedition to return to Kalgan. 'J'he return route was 
along the left side of the northern bend of the Hoang- 
ho, through the Khara-narin-ula mountains, where the 
cold experienced was quite Arctic. After staying a 
couple of months at Kalgan, the party again set out, this 
time fortunately much better equipped. They followed 
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pretty much the same route as on their leturn, until they 
again reached Din-yuan-ing, where their reception was 
by no means so hospitable as on the previous occasion. 
Fortunately they fell in here with a caravan of Tangutans 
bound for the Lama Monastery of Chobsen, within a 
short distance of Lake Koko-nor, the great goal of Col. 
Prejevalsky’s efforts. After many attempts to prevent it 
on the part of the prince of Din-yuan-ing, the party set 
out with the Tangutan caravan, and, notwithstanding the 
country being overrun with the Dungans or Moham- 
medan rebels, Chobsen was safely reached. This monas- 
tery IS about forty miles north of Sining-fu, on the south- 
western slope of the mountains bordering on the Tatung 
river, which lie to the north-east of Lake Koko-nor, and 
form part of the southern boundary of the Desert of Gobi. 
Among these mountains a considerable time was spent in 
hunting and making collections in natural history. The 
party ** also investigated, de visUy for the first time it is 
believed m modern history, the famous rhubarb plant in 
its native region.” The inadequacy of his means com- 
pelled Col. Prejevalsky reluctantly to give up the idea of 


penetrating as far as Lhassa. The basin of Like Kuko- 
nor was, however, explored, and the tra\ellcis pushed on 
to the soutli-west, through the region of Tsaidain, which 
is described as a vast salt-marsh covered with reeds, as 
if recently the bed of a great lake, and is said by the 
Chinese to stretch west and north to Lake Lob. Col. 
Prejevalsky proceeded as far as the lofty and uninhabited 
desert of Northern Tibet, turning at the upper stream of 
the great Yang-tse-Kiang, here railed b> the Mongols 
the Murui-ussu. 

The party retraced their steps leisurely as far as Din- 
yuan-ing, where they arrived m a most worn and ragged 
condition. After a rest here they set out to attempt 
what was probably the most arduous part of their under- 
toking, the crossing of the heart of the great desert of 
Gobi from south to north, a feat never before attempted 
by any European. “This desert is so terrible, that in 
comparison with it the desert of Northern Tibet may 
be called fruitful. There, at all events, you may find 
water and good pasture~land in the valleys , here there is 
neither the one nor the other, not even a single oasis ; 
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everywhere the silence of the Valley of Death.” Kiakhta 
was reached on October i, 1873. 

Such is a very brief outline of the route traversed by 
the small expedition under Col. Prejevalsky. It gives 
no idea of the amount of work done, and the many diffi- 
culties which had to be overcome. Though the Colonel 
had a pass from the Chinese Government, it was not of 
much use to him. At almost every stage obstructions 
were thrown in his way, and had the party not been able 
to obtain a living by their guns they would either have 
had to starve or turn back. The whole distance traversed 
was upwards of 7»40o miles. 

Col. Prejevalsky^s object was not simply to get over a 
certain amount of ground. In many respects he is well 
qualified to conduct a scientific exploring expedition. 
Not only is he skilled in all kinds of surveying work 
necessary to map a country, but has evidently a good 
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knowledge of geology, and is above all an accomplished 
zoologist and botanist. At every stage he stops to de- 
scribe deliberately the natural features of the region, its 
inhabitants, its history, and to give long lists of the ani- 
mals and plants collected. Some idea of the import- 
ance of the expedition from a scientific point of view 
may be learned from the fact that the plants collected 
amounted to 5,000 specimens, icpresenting upwards of 
500 species, of which a fifth are new. But especially im- 
portant was the booty in zoology, which is Prejevalsky’s 
own specialty, for this included thirty-seven large and 
ninety smaller mammals, 1,000 specimens of birds, em- 
bracing 300 species, 80 specimens of reptiles and fish, and 
3>5oo of insects. 

It would be impossible within the space of a notice like 
the present to give any adequate idea of the kind and 


amount of information contained in these volumes. No 
such keen-sighted and accomplished traveller has been 
over the same ground before. We shall endeavour to 
indicate a few of the points referred to. In the IiUioduc- 
tion, besides the matters already referred to, Col. Yule 
adduces strong proofs for the existence of the wild camel 
cn the north-west borders of China, and gives a few valu- 
able notes on the real nature of Tibetan Lamaism, 
The Gobi desert, both in its eastern and central position'., 
is at last described with something like adequacy ; it is 
probably one of the dreariest tracks on the face of the 
earth. One of the strong features of the book is its 
ethnology ; all the groups of people passed through are 
described in detail. A whole chapter is dt\oted to the 
Mongols, containing minute particulars as to their manners 
and customs. In the same way many important notes 
are given concerning the Chakhars, the Ordos, the Oluet 
or Ala-shan Mongols, the Tangutans, and the Dungans 
or Tungani. A large space is devoted to an account of 
the Mongol camel, in which some points are brought out 
that will be new to many ; and the Argali {^Ovis 
and its habits are described in considerable detail, as also 
the White-breasted Argali of Northern Tibet {f)vi\ poli\ 
Geographers will find some valuable information con- 
cerning the present course of the northern bend of the 
Iloang-ho, which is many miles ^south of that which is 
found on many modern maps. There seems to be now 
only one main channel, the two northern ones being dry. 
Many evidences are adduced to show that much of the 
region through which the expedition travelled was at one 
time an inland sea ; most of the lakes are salt, and the 
country of Ala-shan seems to be one great desert of sand 
and clay mixed with salt. CoJ, Prejevalsky mentions an 
interesting fact showing how particular may grow into 
general terms. lie tells us that the Mongols apply the 
term “ Russian to all Europeans, and affix French ” or 
‘‘ English " as they wish to designate either of these 
nations. They also believe the latter to be vassals and 
tributaries of the former, and Col. Prejevalsky mentions 
several circumstances tending to show the great opinion 
of Russian power held by the inhabitants of Ccntial 
Asia. Lake Koko-nor and the region around it, as well 
as the province of Kan-su generally, in which the expe- 
dition spent many months, are described in all iheii 
aspects with the greatest minuteness. 

But it is needless to attempt to give any adequate 
idea of the contents of these two volumes ; they me 
a pci led mine of infoimation about the whole of 
the little-known region visited by Col. Prejevalsky 
and his companions. The work is a fine example 
of what the narrative of a scientific exploring ex- 
pedition should be, and although Col. lYejcvalsky 
delivers a plain unvainished tale," his work is full of 
interest from beginning to end, even for the omnivorous 
“general reader.” The map which accompanies the 
work is on a large scale and is filled in with such 
minuteness as to present a satisfactory bird’s-eye view of 
the principal results of the expedition, and the illustra- 
tions are both attractive and useful. To quote the woids 
of Col. Yule, “ the journey and its acquisitions form a 
remarkable example of resolution and persistence amid 
long-continued toil, hardship, and difficulty of every kind, 
of which Russia may well be proud,” 
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THE MOABITE QUESTION 

Die Acchihcit der Moahitnchen AlUrthiimer Gepruft, 
Von Prof. i:. Kautzsch und Pi of. A Socin. (Strassburg, 
1876.^ 

Aloahiit^cJi oder Selimhcli? Die In age der Moabit- 
ist/un Alterihumer neu nniefSRcht, Von Adolf 
Koch. (Stuttgart, 1876.) 

TT was perfectly natural that the discovery in 1868 of 
the famous Moabite Stone, which created such a 
sensation all over the civilised world, should have made 
literary and scientific men wish to explore the dangerous 
easlein sich* of the Dead Sea. Ilencc, w'hcn Dr. (nns* 
burg set forth the importance of an expedition to JVIoabin 
his paper bcfoic the Gcognphical Section of the British 
Association (Liverpool, 1870;, the Association wdllingly 
granted too/, tovvatds the contemplated expedition, and 
in the following \ car supplemented this grant by another 
100/, But this expedition which took place in the be- 
ginning of 1872, contiibutcd next to nothing to oiu forrnci 
knowledge of the trans-Jordanic legions. The only thing j 
w'hich it did effect was indirectly to encourage the de- 
signing Arabs in ihcir production of Moibile antiquities. 

'J'ravcllers in Syiia well know the pertinacity with 
which they aie pursued by the Arabs, who in every 
locnlily o((ei all soils of relics for Hakdiish. Hitbeito 
these anta(uities were principally confined to coins, chiefly 
of couise shekels and half shekels, bronzes, armoui7, 
geiii=;, w’ooden utensils, and pictures from the time of 
Christ, made by c>e- witnesses of the '^ccncs descril>(d in 
the Gospels. Since the discovery of the Sinaitic Codex 
and the Moabite Slone, however, which fetched so high 
a pticc, and which hive created a perfect lagc among a 
ccBain class of itinciant scholars for acquinng like 
piecioiis lohcs, the finds have in a marvellous way 
corresponded to the desires of the iiiquiiing tiavcllers, 

A few months aficr the Trisliam-Ginsburg expedition, 
in scan h for antiquities and specimens of natural history 
in Moab, was fitted out on such a pompous scale at 
Jeius<ilcin, where the object of the journey became at 
once blazoned about, a number of inscribed stones were 
discovered, among which was one recording Bsalm cxvii. 
As lleir Veser, the Chajilain to the German Consulate 
and Colony at Jerusalem, is the principal literary and 
scientific agent, who not only tested these Moabite anti- 
cjuities on the spot, but also forwarded diawiiigs of them 
to Germany and finally, with I’rof. Schloltmann, induced 
the Puissian Government to purchase them and deposit 
them in the Beilin Museum, we cannot do better than 
give this learned Divine’s own w^ords fourth 

stone is to me the most interesting. It contains Bsalm 
cxvii. in magnificent ancient Hebrew^ characters, similar 
vo those on the sloi)e of Mesha. Who know'S but that 
this stone contains the vciy oiiginal from which the 
Bsalm v\as lead and adopted into the collection of 
Bsalms.” {Die AccJuiieu^ 13.; 

As the famous Moabite stone recoids a biblical event, 
jiarallcl to the one recorded in 2 Kings, iii., a discovery vyas 
at once made which should completely eclipse thenarralive 
of this lapidary document, and at the same lime vie with 
the celebrated Codex Siiuuticus. Prof. Scholz, who has 
been working for several years on the Massoretic text of 
Jeremiah in its relation to the Greek Septuagint, was in‘ 
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Jerusalem in 1870. Of course he visited Shapira’s Anti- 
quarian establishment, and naturally enough inquired 
after MSS. of the Hebrew Scriptures, when lo, and behold I 
this honest merchant showed the Professor, amongst 
other ancient Biblical documents, a remarkable manu- 
script of the very prophet on which Dr. Scholz was com- 
menting. Here again wc must give the words of the 
learned German, but this time no less a person than 
"Profe*ssor of I'xegesis of the Old Testament and the 
Biblical Oriental Languages at the University of Wurz- 
burg.” In his work on Jeremiah which appealed at 
Kegensburg, J875, this Ijarncd Professor remarks: — 

Perhaps it is not beyond all hnjv' that -science will come 
into possession of the text of Jeremiah which the Septua- 
I gint translated. In 1870 the author visited the book- 
seller Shapira at Jerusalem, who showed him a manu- 
script of Jeremiah, vviittcn vciy beautifully, vviihout 
v’owcls and accents, which he averred con esponded to 
the translation of the Septuagint. When 1 railed again, 
after a few da3's, it was sold to an Knglishman. Accord- 
ing to Jierr Shapira, who declared that he possessed 
evidence for his statement, the MS. is of about the time 
of Christ.” 

But though \ai'ans like Pastor Weser and I’lof. Scliolz 
W’Cie easily deceived by the Psalm .Stone and the Jere- 
miah MS., )ct it wxas soon found that to continue dis- 
coveries in the dcjiartmcnt of Old Testament documents 
was both unprofitable and hazardous foi very simjjlc 
icasons. It is well known, even at Jcru.salem, that no 
manuscript of any portion of the Hebrew Bible piior to 
A.i). 800 has as yet been discovered. If a MS. pretending 
lo be of even 200—800 a d. were to be forthcoming, the 
science of pakcography is now so definite and unerring 
that it would be detected at once. Nor could discoveries 
of any lapidary documents which exhibited a continuous 
narrative in tany known Semitic dialed be safe, since the 
science of language is now so exact that an attempt to 
impose upon philology or paid ography is almost certain 
lo break down. Hence if the rage for inscriptions created 
by the discovery of the Moabite stone, .and increased by 
the Tristram-Ginsburg Moabite expedition, which left 
England at the beginning of January, 1872, was .at all 
to be gf.ilificd with .any chance of safety and piofit, 
nothing was left to the dealers in antiquities at Jerusalem 
but to open up new^ mines. This wars easily done 

Selim, who w’as in the service of the Due dc Lujnes 
and M. dc Saulcy, when these Ficnch scwa/i^ travelled in 
]\loab, and who had also been employed b> M. G.mneau 
lo negotiate with the Arabs at Dibon for the Moabite 
stone, was out of employment. Such an indi':<ation of 
Providence was too plain to be mistaken by good Shapira. 
Accordingly Mr. Shapii.i employed him at a monthly 
salaiy, to go to Moab in search of .antiquities, .and in 
addition to his fixed pay promised him a premium on 
every discovery. With such a temptation bcfoie him, 
this unmitigated rascal whom Drake describes .is a 
well-known scoundrel .and forgei,” set out for Moab. No 
wondei that the search conducted by such a man and 
wdth such prospects, was eminentl)’^ productive. In May, 
1872, that is about a month or six weeks after the Tris- 
tram-Ginsburg expedition returned from Moab, a few 
specimens of pottery appeared at Mr. Shapira’s depot. 
In July the collection increased to 600 pieces, in October 
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to 700 pieces, and soon after it mounted up to i,8oo 
pieces. Shapira was now enabled to divide the finds 
into three collections, as follows ; — 

Collection r. Containing 911 pieces, 465 inscribed ; 

„ 2, Containing 493 pieces, 60 inscribed ; and 

„ 3. Containing 410 pieces, 68 inscribed. 

These collections embrace urns and pots, figures, idols, 
and birds partly entire and partly broken. Some of these 
antiquities have found their way to Stuttgart, but the 
bulk, consisting of the choicest specimens and numbering 
in all about 1,700 objects, have been bought from Slupira 
by the Prussian Government for 22,000 thalers ~ 3 , 3 '->^'^-j 
and arc now deposited in the Berlin Museum. Prof. 
Koch, the author of the second treatise under review, who 
visited Shapira’s depot in 1875, tells us that this dealer 
has now another collection consisting of no less than 724 
pieces, of which 133 are inscribed, containing in all 4601. 
letters (Dr. Koch, p. 3 22). 

The interest of science in these discoveries is immense. 
If these antiquities could be proved to be genuine, their 
contribution to ethnology, history, mythology, philology, 
and paheogiaphy could hardly be overrated. 'Phey would 
exhibit to ns the history of the mental and moral condi- 
tion of a country, which has played an important part in 
ancient times, and about which wc know next to nothing 
from the incidental and fragmentary allusions in the Old 
Testament. Literary and scientific opinion in Kngland 
has almost unanimously declared th<se finds as forgeries. 
In German), however, where so many of the articles 
themselves are deposited, not a few men of eminent 
scientific atiainmciils btlicve in their genuineness. Some 
of the results of these discoveries have even been em- 
bodied ill no loss a work than Richm’s “ Dictionary of 
Biblical Antiquities,” the distinguislied editor of w'hith 
professes to exclude everything that is conlrovcitiblc, 
thus stamping this conlrilrution as vciitable history. J'hc 
divided o];ii)ioii in Germany may moreover be seen fiom 
the fact that of the two treatises which head this article, 
No. 1, by Professors Kautzsch and Socin, is against, 
vliilst No. 2, by Pi of. Koch is for the geiuuueness of 
these discoveries. After a careful study of the question, 
uc shall endeavour to describe as briefly as possible the 
arguments adduced by Professors Kautzsch and Socin 
against the finds, with which we fully agicc, unless those 
scholars who believe in the antic^uities can produce more 
conclusive evidence. 

1. The Due de Luynes, M. de Saulcy, Palmer and 
Drake, Tristram and Ginsburg have more or less searched 
the country, and could find no traces of such articles, 
though the Moabites were perfectly alive to the value 
wliich Kuropeans set upon the most insignificant relic of 
any kind ; and though tliesc Arabs, as we ourselves can 
testify, scraped together and offeicd for sale the most 
contemptible objects bearing the semblance of a relic. 

2. In consequence of the large sum which w'as paid for 
the original Moabite stone, manufactories were opened in 
Jeiusalein and elsewhere which produced inscribed stones, 
pottery, and other relies. That such forgeries wcie con- 
stantly forthcoming is admitted even by those who believe 

the genuineness of the pottery in question. Indeed, 
Brof. Koch himself gives a detailed description of some 
of them (p. 67, &c.). 

3 ‘ There can be no doubt that Selim was perfectly 


qualified to design these articles, both by his previous 
occupation as a Christian artist of saciod pictures, and 
by his subsequent training under the Due dc Luync*^, M. 
de Saulcy, and M. Ganne.ui. That such an imdertxking 
would be in perfect harmony with In', well-known cha- 
racter :is scamp and wholesale forger will likewise not be 
quest i on cd. 

4. The extraordinary rapidity with which these Movbitc 
.intiquities w^erc supplied by Selim, when nothin; of the 
kind could be found before, goes far to sho.v tint they 
were made under his direction. (')nly a few months 
before, we ourselves visited and scar< bed soin: of the 
spots whcio Selim pretends to have undo llics: <lis* 
cov cries, and could iind no trace of such antiquities, d'hc 
Amciiran exploration party ha\c been thcie since (1873), 
and could likewise find nothing. 

5. Drake and Gannean traced the spot where the:>e 
antiquities were made, and declared that they were 
maimracturcd in Jerusalem, trar sported to Moib, wlicrc 
they weic buried, and then exhumed and sold to Sh.ipiia. 

6. The intermixture of the earliest Ifiitenici.ui with 
later forms of letters of which the inscrii>tions arc made 
up, betrays the clumsy and unskilful manner in wdiicli 
they have bet n put together. Th.u Selim an I his com- 
panions knew these characters is pci foctly ceit tin. Not 
only did Selim copy for Ganneau some of the verit iblc 
Moabite inscription, but he and others possessed a fac- 

i simile of the inscription ; and we ourselves have seen in 
I the hands of Mr. Shapira and odiei dealers in Jc*riisxlcia 
I parts of the TriVisaiiiona of the German Giicnt.il Society, 
Levy's I’hieiiizische Siiidien,” with fac similes of various 
insenptions, tlic fac-sinule of tim J^lshmim 1/ xr fiisci ipLion, 
and the leaf from M idden'.> “ lJistor> of jeuidi Coins,” 
which gives the dillereni ScMiiiiiv afyhabets. 'J'iicsc were 
carefully studied in jerus dem. 

7. Jfijt what confirms us in the belief that these inscrip- 
tions have been pioduced by in lividuals who simply 
knew the ancient alphabets but did not know Low to 
compile a single sentence is the fact that, even und('r the 
immense pressure of Prof, Schlottman’s great learning, 
the inscriptions have yidded no sense. So eminent an 
epigrapbist, as the late RdJiger was forced to say, “ that 
though these extensive Moabite texts are mostly writli n 
in characters, the value of which is peiTcLlfy fixed and 
certain, no connected sense can be cli .covered in them.” 

Zeitschrift dcr Dciitschen Morganlandischcn (jesell- 
schafl,” xxvi. 817.) The force of this remark will be felt 
all the more wlicn it is rcmcmbcied that the language of 
the real Moabite stone can be understoo j by every Semitic 
scholar, ih’of. Scliloitman, who is too scientilic an epi- 
graphist not to sec the strength of this argument is 
obliged to resort to the expedi jit that the inscriptions 
contain “ strong abbreviations and jicrniuiadons of 
letters.” 

The most extraordinary part of the condoversy is the 
indecision about the clay of the poiteiy. We should 
have thought there could not have been two ojiinions 
among experts upon this question. If the* authorities in 
the keramic art cannot definitely decide wLeihcr a pot or 
urn is three years or three thousand years old, there is 
little encouragement for those who have lately paid such 
enormous prices for old China. But wlialever be the 
result of the controversy, the treatises of Professors 
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Kautzsch, Socin, and Koch which it has elicited will 
remain valuable contributions to paluiography, and if it 
should call forth any more such solid disquisitions, 
science will be permanently benefited. 


IIOOKEIVS ^^PUMER OF BOTANY 

Stioicc Primers, Edited by Professors Huxley, Roscoe, 
and Balfour Stewart. — “ Botany.” By Dr. J. D. Hooker, 
('.B., P.R.S. (London : Macmillan and Co., 1876.; 

I 'l" is now almost universally admitted that the study of 
botany may be made an excellent training for children ; 
but the extent of the subject is so great, and the phrase- 
ology has become so overwhelmed with technical terms 
that even those who have been the most anxious to see 
the science generally introduced into our schools as a 
branch of education, arc much perplexed when called upon 
to determine in what way it can best be taught. Some 
think it most prudent to confine the attention of children 
to such points as may be observed with the unaided 
eye, or at any rate to such points as only require the help of 
an ordinary magnifying-glass ; hence they limit the leach- 
ing of botany to a study of the more conspicuous parts 
of the higher groups of vegetable life, and leave the study 
of physiology and histology to a more advanced age. 
There is, no doubt, much that can be said in favour of 
this view, for in order to become fully acquainted with 
these branches of botany a much greater experience and 
skill in manipulation and experiment are required, as 
well as the use of high magnifying powers, than, it is 
quite certain, a child can be expected to possess. At the 
same time this limitation to so small a portion of botanical 
science has the tendency to produce m the mind con- 
tracted ideas respecting the true scope of the snl)joct; for 
to a large extent it only admits of facts being heaped 
upon facts, without their proper connection one wuth 
another being made manifest. It is owing to this w.ant 
of concatenation in the leaching that has led many to 
think less highly of botany as a branch of education than 
they otherwise might have done, and that its introduction 
into schools has not met with so much success as its 
more sanguine advocates could have wished to see. 

The “ Primer” of Botany by Dr. Hooker will go far to 
remove these difficulties, which have hitherto stood in the 
way of a more successful treatment of the subject ; for in 
the simplest language, and with an absence of all tech- 
nical terms but such as are absolutely necessary for a 
proper comprehension of the subject - and which, when 
they do occur, are always fully explained— the pupil is 
introduced to all the most important facts connected with 
structural and physiological botany. These facts, by 
means of a judicious arrangement and proper explana- 
tions, arc made to exhibit their mutual dependence upon 
one another, and the work thus forms a continuous argu- 
ment from beginning to end. Although the book contains 
only 112 pages, and is profusely illustrated, there is 
hardly a point in structure or physiology that is not 
touched upon, and so far as the scope of the book will 
allow, fully explained. A further very noticeable charac- 
teristic of the “ Primer ” is that the pupil is instructed to 
draw conclusions from information derived from obser- 
vation founded upon experiment as well as from direft 
observation. 


To teachers the “ Primer” will be of inestimable value, 
and not only because of the simplicity of the language 
and the clearness with which the subject matter is treated, 
but also on account of its coming from the highest autho- 
rity, and so furnishing positive information as to the most 
suitable methods of leaching the science of botany, and 
for the want of which the instruction given in schools has 
hitherto been too often of a most capricious description. 
Again, those who have the formation or management of 
gardens, set aside for botanical purposes, entrusted to 
them, will find the list of plants at the end of the book 
extremely useful, as it contains those which experience has 
shown to afford the best examples of the particular cha- 
racters it is desirable to illustrate ; they are also such as 
may be readily procured and easily grown. 

If the “Primer” has long been looked for, the high 
expectations which have been raised are not doomed to 
be disappointed, and it may be confidently anticipated 
that its intioduction into schools will determine very 
largely the direction which the leaching of botany in this 
country will take for the future. 

M. A. Lawson 


OUR BOOK SHELF 

Ai'cninns Arnenms il Iwpirir/ut s Mdnonih/ts 
Frauds Alronaitlt’s, Par \V. cte 1 * onviclle. Ouviage 
orne de 40 gravuics. (Pans : E. IMon, 187b.) 

M, i>K Eonmlll^’s name is no doubt familiar to our 
readers as that of an <.xptiienced S( lentiijc aeronaut and 
winter on aeronautics. In the woik before us he has 
traced in an iniciesUn^ and instructive manner the 
history of ballooning tiom ih*' tirst rude attempts to ri e 
in the air, down to the i lahorale experiments anil 
machines which have been di vi^ed at tfm preiv nt el.iv. 
He has evidently spcait Ciinsielerable pains to (^l)Min a 
complete knowleel,^c of the liistoiy and m* ti'ods of 
ballooning, and his scientilic knowledj^e enables him to 
point out in the many e\j>eninents wbx'h have been 
made, the causes of fukire or succcs-». 'i lie wo.k is 
evidently meant mainly lor [lOjiuJar leading, and tho-^e 
who understand French wall hnei it full of mUMesl. Ih ' 
author aUcin])ts to slieiw hov/ pi.icticcdly to utilise a dis- 
co\cry which up to the pri'sent tune has pioeluced fiw 
practical icsultb. He is ipntc oppo^ ud to all the fantas- 
tical projects wliK h liave been ]>ioposed and tried m 
aeronautics, and IreMts his subjei.t, on the whole, in a 
.‘-ensiblc and inodeiate fashion, showing that those 
chimerical sclienies have been ically hiiuliances to the 
improvement of ixenA navigation, lie show's that im- 
portant meteorological results mig,hl be obtained by 
properly organised ascents, and that iinh‘ed in this 
respect results of some importance have already 
been obtained. The numerous illustrations are interest- 
ing, and altogether the woik may be regarded as an im- 
poitaiU contribution to the histoiy of aeionaiitics. 


letters to the editor 

\Thc Editor does not hold kimu'/f fa/ionsitde foroptninus expressed 
In' fns cotrespondents. Neither can he undertake to return, 
or to correspond with the writers of^ rejuted rnanuscripis. 
No notice is taken of anonymous communuation^.'\ 

New Laurenlian Fosr.il 

Mil. ]amks 'riK)MS(;N, of Cdt.sgovv, who haj btcn lor some 
years on the oul-look for fo.^sils 111 the Laurenlian rocks of .Scot- 
land, and has seaiehcd paits of Argyleshiio, Inverness-shire, 
Rohs-shire, and Caithness with object, has [lately been 

rewarded ^by the discovery, iii the neighbourhood of Tarbeit, 
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Harris, of what is regarded by every PalTeontologist who has seen 
the specimen as an unfiuestionable o}\Qninsin, It forms part of 
a limestone bed intercalated with dark grey shale, and occurs in 
the midst of highly metamorphic rocks (among them a graphite 
granite), which nere regarded by Sir Roderick Murchison as of 

I. aurentian age, and wliich have ever since passed as such— no 
d(mbt being entertained as to their antiquity by Dr. lleddle, 
of St. Andrew’s, v ho has geologised over the whole of Harris. 

Judging from the sections which Mr. Thomson has forvvanled 
to me) the fabric sc<‘ms to have consiste<l of .superposed layers of 
calcareous shell-substance, whose continuity i*, fieqiiently inter- 
rupted ; the spaces between these layers, whif h are much thinner 
than the laniellc* themselves, being irregularly and imperfectly 
divided (very much as in ICo/oon) into separate chambers, which 
are filled up with calcite. 'fhe stale of prescivation of the fossil 
thus corresponds exactly with that of the Silurian Stremafopora^ 
to which, indeed, it bt irs a strong general ic.semblance, except 
in the larger proportion borne ])yllie sc'lid fabric to the chambers 
it encloses. The shelly layers aic as disliuct in character from 
the calcite contents of ilie chambe rs, as aic those of theNummu- 
litcs of the ])yraniid-limestone, with which they agree in their 
remarkable hardness, corre.s])onding with that of porcellanoiis 
shell. Altogether 1 have no hesitation in concurring with Prof. 

II. A. NicholMin, Trof. (Jeikie, and Mr. Jstheridge in affirming 
it to be so minus* akeably oiginic, that, if it be claimed by 
mineralogist as a “ rock -struct me,” a large* number of uni- 
versany-acce})ted fossib will have to go along with it. As it is 
esscn(ialfv tauateoK.^ in ^‘*s conqx'sil ion, there is no room for the 
hypothesis cd its prndiuMion by the process of “ mineral segrega- 
tion,” which is maintauiMl bv ceilain Mineralogists (others of at 
least e(pial emincuice, Im>w< ver, entirely dissenting from them) to 
have been adequate to the ]in)diu‘tion of the alternating layers of 
ser}iriitine and calcaieous ^hell-snbstince in the (’anadian J.ozoon, 
And though mincialogu al analysis might not improbably detect 
small t>aitul' s of \ari<)Us niinera's in its substance, their presence 
no more eslablehes its claim to be rrgaidcd as a mere lock- 
structure, than does the ]-rcsence ol silicec'us films (probably re- 
placing the .soft part^ ol thenn'nn’) ni a ]>iecc of coral-limeslone. 

Not haviiig made any othei than a general examination of the 
slriu till c of ilu' I Ian is specimen, 1 <lo not feel able to give a 
])osliivc oplnudi upon iLs affinities ; and it may be that these 
may long n main doubtful. Hut .his doubt no more constitutes 
an adequate leason for lefusing to acccjit its organic origin, than 
it docs in the case of Slu^niatopo) a ; winch uo Mineralogist that 
I c\er heard of cl.dins ns a mineral, though the Zoologist canuof 
say with ccit.unty whetliei u is a (oianiimrer, a sjxinge, a coral, 

Ol .1 ])oly7oary. It is fo be ftoinc in nuiid tliat in very few 
PaLuoroit fo'.uls 1*^ tlicic a /friiu' confoiinity fo any existing 
type ; mnl such conformity is, of couise, still less to be expected 
in a lyamcnii m than in a Silurian fossil. 

It is not .1 little singular that I slmuld have received about the 
.«aine tunc fioni Prof, Mobius of kiel, specimens of a new Foia- 
minifeial oiganism, ciiicovcred by him in iS74on a coral reef off 
^^au^ mus ; which ^u'c^ents mo>*e resemblance in its spreading and 
enciustiog mode of growth to the indefinite exyiansions of Jiiy-oon 
and Sf) omnfopo) a, than liocs any Foiaminiferal type previously 
known, 'fruly, as J ha\e before had occasion to say, “there is 
no liinii to Ilu‘ ])ussil)ilitics of loraminifera.” 

I have only to add, in regard to the Harris fossil, that the 
fuithcr yiiosei ution of the inquiry into its structine and relations 
has been pl.xced by Mr. 'rhomson in the able hands of Prof. II. 
Alleyne Nicholson, and that it is at the joint reijuest of these 
two gcntlemui that J make the present communication. 

Wn.LiAM B. Cari'enter 

The Warm Rain Band in the Daylight Spectrum 

On taking my accustomed spectroscopic peep at the sky to- 
day, through a little garret window in the Royal Observatory 
here, I was instantly struck with the presence ol the same dark 
band in the .spectrum to which I called your attention la.st 
summer twice over (vol. xii. pji. 231, 251). 

The band was very faint, but it was there, and this was its 
fir.«t appearance, to me at least, during the present year. J have 
not indeed been so persevering in that sort of observation as I 
perhaps should have been if furnished with better instruments, 
weeks and week-, past I scanned the sky, not only 
was heavily clouded, but also when rain was actually 
a ing -with we.st, south-west, and north-east winds, and some- 
imes during dense, wet fogs,* when very little daylight at 
was left, and under some preternaturally low barometric 


pressures. Yet, under all these circumstances, I put the 
spectroscope back into its box after each trial with the 
assurance that no jain-bnnd had then been .shoivn by it. 
Tliis morning, howevei, and undo a baiometei not low, 
vi7., 29 ‘8 British inches, the baud oxhibiled itself instantly ; 
and on my going out to look at the dircuian of the wind, 
behold it wa^ trom the south east, \Murcfoie I had no 
scruple in informing a ]>rofcssoi whom 1 met m the afternoon at 
the College, and who, fter his d.iy’s woik ilnrc was going 
home to indulge in tlie amenities of horiicultiue, that his flower.s 
were certain of presently having the liixmy ol wdi/f! mm. . 

Such rain, too, did begin, within an hour of that interview, 
with large heavy drops, and the evening has eiukd with almost 
a soaking rain. 

It is rather too soon to attempt fully to describe the S]Katrum 
appearance, much less to explain it, before I have had the privi- 
lege of using an> thing in the way of a not.ihle spcctio^iopeu}>on 
it. But having been already wiitleii to for Munf ))inciic.\l infor- 
mation, even from St. Petersburg (wIrk* Na i I'kk i, evidently 
read with attention), I may rcniaik tiiat the nebiilou* band cha- 
racter of the phenomenon is .simply a result of want of hglit ; 
for when the quality to give the band was present in the an, and 
the sun has been prevailed on to .shine foi a moment thiowgli 
that ail, and into the spectroscope, the band \\a, instantly re- 
solved into a gioup, or groups, of fine and shai[» black Imc.s, 
exquisitely visible. 

But as the sun is seldom to be seen in any wc'alhcr tlircatcning 
rain, whether warm or cold, in fact, cannot be consulted jireciscly 
at those times when he is most wanted, it better to restrict 
such pluvio-spectroscopy to ordinary sky, /.o, clouds or an ; and 
if possible in a polar direction, so as to be equally distant fiom 
the sun, whether visible or not, all the day through ; and 
i.ot too low, in altitude, lest smoke, local mobtine, ami other 
impurities hava too great and variable an infliiencc. 1 Ik* ( )b- 
seivatory garret- window licre, I regict to .^ay, is not so uncxcep- 
tionably .situated in a/imiith as it might be, for it lo«»k.s out 
straight to the south, ami the angle al nliich I v ually look 
through it, on being im'asnred to-day, turned out to be 2^*. 

Nevertheless, at that altitude, keeping to it .steadily on all 
occasions, and in that direction, av(;idi tg aluays the garish 
s]'cctra of actual sunshine, and depending not on any jiaiti(*'^pr 
ami absolute sjiectrum rcjircsen tat ton in tlie juihlished ni.qis of 
other observers, but chiefly 01 erUnely attending to \\\q JtffvreHtes 
observed l»y myself from clay to day in mv ov, n manner with my 
own little tube, there n as no difficulty in iii-itaiitly pronoum ing 
(hi. nioining that there wa:> something in the aii through which 
daylight was then passing dilfcrcnl from what it ha > licen for 
sevcial months jiast. 

^Vllcthet that something is only watery va[)OUi at a high tem- 
perature (.-lecing that watery vaiiour at a low tempcratuic docs 
not pioduce it), or whether the ail i-, carrying soinelhmg else 
with it, giving to the south-east winds here a slight appioich to 
the quality of tlie siroccos of the Mediterraman, winch aie often 
transfused with fine dust along with their warm lain, ami do 
]>rotluce .some veiy noteworthy imikings in tin* sj>ectrurn, is a 
matter for further ami wkFt rese.inh by thoso wlio au* instru- 
mentally and finnncially liettcr able to follow it up ; and who 
should therefore be implored in the present stale and m eds of 
.science to perform their part without furtlu 1 delay. 

lbA/.'i Smyth, 

Edinburgh, April 24 Asti oiiomct -Royal foi Scotland 


Limestone Makers 

Mr. j. Munro’s interesting letter and .sketch which ajqiearcti 
in Nature, vol. xiii. p. 510, show Imw much may be done in 
the Tropics by ordinary observers towards elucidating many 
geological problems. His .sketch is that of one o! the genus 
Corallina, a memlier of the FJoridc.c, and it is a v<Ty common 
lime maker at the liermudas. Alihoiigii Mr. Mnmo wa'Il not 
find a list of the different Iimestom" makeis in Ixiok^ srill in the 
vast unwritten knowledge of geology it is well known tliat .sheiks, 
foraminifera, serpulm in numbers, and huge masses of Nulli- 
pores, bc.sides the corallines, contribute to ilie coral stock. 

The corallines present many arul varied forms on oue own 
coasts, but their beauty and construction are remarkable in the 
warm waters of the Gulf Stream and Caribbean Sea. d'h rough 
the kindness of Mr. Henry Lee 1 have lately had the opportunity 
of'cxamining the newly-started growth of the common O^ra/^ 
lines o(pcinalisy but curious as its cellular development is, it is 
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a dwarf in comparison with those seen by Mr. Munro and Mr. 
Quin. Doubtless the broken-down and pulverised corallines 
fill up many a crack in the reefs limestone. Should Mr. Munro 
be desirous of seeing some of his old West Indian corallines, I 
shall be glad to show him some microscopical results of work 
upon them. p. Martin Duncan 

Geological Society, May i 

History of Magnetism 

A PARAGRAPH in the article on “The Early History of Mag- 
netism,” in your last number, contains a passage which requires, 
I think, a note of explanation. The writer says : “A Latin 
letter ascribed to Peter Adsiger, 1269, preserved among the 
manu.scripts of the University of Leyden, contains the following 
remark on the declination of the needle ...” Now Hum- 
boldt, on the authority of Libri, denies the existence of the 
pa'^ sage in the Leyden MS.S., affirming that it is only an inter- 
polation in a T'aris copy, lint what is of more importance, he 
also states that the title of the letter is “ Kpistola Petri P. de 
Maricourt ad Si^trnmn de h'oucoucourt. ” E. Walker, in his 
well-known essay on Magnetism, refers to Cavallo as quoting 
the supposed letter of Adsiger. S. J. Perrv 


Meteorological Society 

While thanking you for your friendly notice of the Annual 
Report of this Society, 1 trust you will allow me to state that 
we have not made ‘ ‘ the mistake in science regarding the height 
of the thermometers above the ground,” as very naturally ima- 
gined by you from the matter not having been mentione<l. The 
fact is, we have been unusually strict on that point ; our ther- 
mometers are all 4 leet (within, ]»erhaps, 2 in. + or and as 
the unihu-rnity was so strict, it was considered usele'>s to repeat 
the statement for each station, and .so, finally, it e.scaped mention 
altogether in the printed abstract. Of course the question 
(Repoit, i>. 52), “ What is the height of the bulbs above grass ? ” 
is duly answcrevl on the MS. inspection forms depo.siied in the 
library of the .Socu'tv. 

Mav 1 , in Lonclusion, exiuess the hojic that the example which 
we have set by publishing the lithograjih ground-plans, and 
which you so higlily apjirovc, may be generally lollowed both 
in this country and abroad ^ G. j. Symons 

Meteorological Society, 30, Great George Street, 

Westminster, S.W., April 28 


Destruction of Flowers by Birds 

The enclosed blossoms of the common “wild” cherry 
(/^rufius a iu?fi, L.) have been mutilated in a pi ccisely similar 
manner wiih those of tlie blackthorn noticed about a year ago in 
Na'I'UKE (vol. xii. p. 26), the petals and stamens siill adhering 
to the separated limb of the calyx, which has been cut through 
at the exact level of the ovary, which has ]>erhaps been the 
object of attack. Orchard trees in the neighbourhood fiom the 
same stock have also sufiered to a serious extent, but the wall- 
cherries (/*. cerasus, I..), which are later in floweiing, have 
hitherto been untouched. R. A. Pryor 

Hatfield, May 2 

OUR AS'rRONOMICAL COLUMN 

The Nebula jn Orion. — M. Tisscrand, Director of 
the Observatory at Toulouse, commenced on Feb. 17 
of the present year, a close examination of the small stars 
in the vicinity of the trapezium in the great nebula of 
Orion, with the Foucault telescope of o”‘'8o aperture, 
which had been completely mounted at the beginning 
of the same month. To facilitate the study of this 
region, which it is intended shall form part of the work 
with this fine instrument, a chart was prepared on a large 
scale containing the 155 stars, the positions of which 
relatively to Orionis, were determined by M. O. Struve 
{Odser 7 fcitio?/s de la Grande Nebuleuse d*Ori0n in the St. 
Petersburg Memoirs, vol. v.) ; of these 155 stars it may 
be mentioned that 150 occur in Sir John HerschePs list 
in the volume of observations made at the Cape of Good 
Hope. Especial attention was directed at Toulouse during 
the few weeks that the nebula could be observed in the last 


season, to the stars which M. O. Struve had indicated as 
variable. The star II (Aa . . — 7''‘3, a 5 , . - 27"*6) 
which is not in HerschePs catalogue, was noted on Feb. 
17 and 21 at the extreme limit of visibility : on following 
days, when the sky was more transparent, it could not be 
discerned ; at maximum according to Struve this star 
is of the twelfth magnitude, the smallest star which can 
be distinctly seen in the Pulkowa refractor being con- 
sidered 13-5 — a very different scale of magnitude, it will 
be remarked, from that of Bessel ; No. 78 (Aa . . . 4’34"*5, 
AS ... -4- 9"7), varying, according to Struve, from 12*5 
to invisibility, was not discerned ; No. 75 (Aa . . . + 21 "*3, 
AS . . . -f- 39''-2) was 14-15 on March 14; Tisserand 
found No. V. of the Pulkowa list (A a . . . -I- 378"-3, 
AS. . . -j- 66''’3) extremely faint on Feb. 24, and quite 
invisible subsequently, whence he concludes this star to 
be also variable, and that its non- insertion by Herschel 
may have arisen from its being at a minimum at the 
epoch of his observations. 

Thirty-two stars have been remarked at Toulouse, 
which are not in the Pulkowa catalogue ; of these fifteen 
occur in Bond^s catalogue, in vol. v. of Annals of the 
Harvard Observatory ” ; the remaining seventt en which 
have not, as it appears, been previously observed, arc 
generally very faint, the only notable exceptions being in 
the cases of two stars, which have the following estimated 
co-ordinalcs relative to dk 

A a 1 8<.)" .. AS -1 80" 

,, ... 110" . ,, 4S0" 

The first star was 13 (an object termed Ires belle with the 
Toulouse instrument) on February 17, but had become 
extremely faint on March 14 and 26. The second st<ir is 
estimated 13, almost as bright as its neiglibour, No. 55 of 
Struve’s catalogue. M. Tisserand states that he has not 
been able to recognise all the stars in Bond's catalogue, 
more pailicularly in the neighbourhood of the trapezium. 

The numerous variable stars, which we have now reason 
to suppose exist in the nebula of Orion, certainly foi th 
one of the most significant and interesting features in the 
history of that grand object. 

It may be added here that M. Tisserand has also em- 
ployed the powerful optical mean.s now at his command, 
upon observations of the satellites of Uranus. 

New Minor Planets.— hiill another small planet is 
announced during the last week. It was found by M. 
Perrotin at Toulouse on April 26, in R.A. I4h. iim. 48s , 
N.P.D. 96” 24' ; twelfth magnitude. 

The planet detected by Prof. Watson at Ann Arbor on 
April 19 is called No. ibi in the Astronomi^rhe Nach- 
richten. These numbers, however, are now in much 
confusion, and names for those which arc observed a 
sufficient length of lime to allow of the determinauon of 
elements have an obvious advantage over the system of 
leaving these planets to be distinguished by a number 
only. As regards numbers there is even doubt as far 
back as No. 149, which has not yet been shown to be 
distinct from Frigga (No. 77). 

Biela’s Comet anu the November Me'i K{)R-Stre:am. 
— If we take for the orbit of the November meteor-stream 
the elements calculated by Prof. J. C. Adams, and corn- 
municated to the Royal Astronomical Society in April, 
1867, and for Biela^s comet a mean of the sets of elements 
for the two nuclei in 1866, given by Clausen Melanges 
Mathematiques et Astronomiques," &c., t. iii., of the Im- 
perial Academy of St. Petersburg, we find for the least 
distance between the tracks of the comet and the meteors, 
0*054, the mean distance of the earth from the sun being 
taken as unity. This nearest point of approach is in 
heliocentric longitude 6 t° 30' (equinox of 1866), where wc 


Comet Meteor*;. 

Heliocentric latitude . . o® 58 N, 2° yi' N. 

True anomaly 31*” 44^ 

Radius-vector 1*0266 0*9865 



May 4 , 1876 ] 


n 


NATURE 


The approximation of the orbit of Biela’s comet to that 
of the November meteor-stream, and consequently to | 
that of Tempers comet, 1866 (L). was first pointed out 
by Prof. Bruhns, of Leipsic, in Asiron. Nach,^ No. 1681, 
but the heliocentrics there employed were deduced from 
the geocentric places of Santini’s rough ephcmcris. 

PROF, FLOWERS S HUNTERIAN LECTURES 
ON THE RELATION OF EXTINCT TO EXIS 7 ^ 
INC MAMMALIA ' 

IX. 

T he disputed zoological position of the Lemurs, and 
the great importance which has been attached to 
them by some zoologists, who regard them as the direct 
transition betweim the lower and higher mammals, and 
as survivors of a large group now almost extinct, through 
which the higher Pnnvites must have ])assed in the pro- 
gress of their development, give great interest to the 
consideration of their ancient history. 

Until very recently fossil Lemurs wore quite unknown, 
at all events the affinities of certain remains provisionally 
assigned to the group were much questiohed, but within 
the last few years the existence of Lenmroid animals in 
Europe during the early Tertiary period has been per- 
fectly established, and remains of a large number of 
animals attributed, though with less certainty, to the 
order, lia\'c been found in bods of coi responding age in 
North America. 

In 1872, a nearly complete skull of an animal some- 
what allied to the inodern African Pottos and (iai.igos, 
though of .1 more generalised character both of cranial 
confonuntion and dentition, was described by M. Del- 
fortrie, under the name of Paloioinnur hetillei. It was 
found in phosjihUic deposits, probably of early Miocene 
age, in the department of Lot. It was soon afterwards 
d’seovered that ceilain more or less fragmentary speci- 
mens which had been long befote described, and had been 
generally though doubtfully referretl to the Un^ulata^ were 
really nothing moie than animals of the same group, and 
probably even of the same species. These iwc A a />i'^ 
parisicusis, Cuvier, from the P.iris gvp'^iims, 
riuui Ciorvais, C'tr/iopithuK^ inntdiuUrs, 

Kutimeycr. 'fhe recogoiLion of thcic animals as Lc- 
miuoiiK shows how htilc rtliance can be placed upon 
the characters of the molar teeth alone in judging ol ' 
affinities, and should also lead to the re examin«itiOii 
of some nt the smaller mammals of our own rerti.iries, 
such as Miolophus^ as it is not impiobable that Lemurs 
may bo lound among them. The same deposits in which 
M, Dchortrie’s specimen was found, have since yielded 
two other skulls, one of smaller and the other of larger 
size, named by M. Filhol, Nccrolc)}iur antiquiis and 
Adapis jjuii^jius respectively. It should, however, be 
mentioned tint M. Filhol only admits the first to be a 
true Lemur, and considers the genus Atfapfs as the type 
of a hitherto unknown group of maiunials, intermediate 
between the Lemurs and Pachyderms, to which he gives 
the name of P achy lemur. 

Of the supposed low and generalised forms of Primates 
from theTertiaries of North America, the cxLstence of which 
was announced almost simultaneously by Professors Marsh 
and Cope in 1872, it is difficult to speak with certainty at 
present, as the descriptions which have reached this 
country arc not very detailed. As many as fifteen genera 
have already been named. They are nearly all from the 
Eocene formations, two only having been found in the 
lower Miocene. 

The remains of no true monkeys have hitherto been 
discovered in the Eocene, but several species have been 
found both in Miocene and Pliocene formations in 

g, * of a course of lectures delivered at the R<>>al College of Sur- 

Kefe ' Kelation of Extinct to I'xistjng M.oiiiudM. with .Special 

Derivative Hypothesis," in tonciusion ot the course ol 1873. 

V eport* m Natukk for that year ) Continued from vol, xiii. p. 514. 


Europe. The most abundant and best preserved are 
those from Greece, Me^opithecu'i pent die iy allied to the 
existing genus SemnopitheiUby though with shorter and 
stouter limbs. Others have been found in the .Siwalik 
Hills of India allied to the same form, and in F ranee, 
the South of Geriminy, and Italy, related to the Macaques 
and to the Gibbons, The most interesting species is one 
known by the lower ^aw only, from a Miocene bed at 
St. (jaudens, in France, described by Lartet under the 
name of Dryopithecus Joniani. 1 ts affinities have given 
rise to some discussion, but as far as (mu be decided 
from the evidence before us, it appears intermediate be- 
tween the chimpanzee and gorilla, and of the size of the 
former. Considering how nearly the Mioceiii: fauna of 
Europe resembles m its general features the «ictual 
fauna of Africa, it is not surjirising that an ape of the 
genus Troi^Iiuiytes should have formed pari of it. No 
remains of monkeys allied to the existing American 
forms have been found in the Old Worltl, and conversely, 
all those discovered by Lund in the Brazilian caverns 
belong to the families now inhabiting the same part of 
the world. No monkeys have yet been found in the 
alluvial deposits of the plains, which arc so rich in the 
great ICdcntates, nor in fact have they been met with in 
any older South American Tertiaries. The ancient history 
of the group, as revealed to us by pakeontology, is there- 
fore extremely incomplete Further researches into the 
fauna of the North American Eocenes may throw some 
light upon it. 

No actual remains of man have been met with which 
can be said with certainty to be older tli.in the Pleistocene 
period, though it is asserted that his existence upon the 
earth in the Plioc- ne aiid even Miocene epoch is proved 
by works of art found m deposits of those ages. These, 
however, are tpicsiions to be decided by the antiijuary 
and the geologist, and are beyond the scope of the ana- 
tomist. The oldest known remains of man from Euro- 
pean caves (with perhaps the exception of the celebrated 
skeleton from the Ncandertlhil, the age of which is doubt- 
I ful) do not dilka- more fioiii modern Europeans than do 
.several of tlie lowest modern races', Jn otlier words, no 
piool of the evistence in fonnei limes of a race of men 
inferior in geiKTal or^pinisation to the Australians, and 
foiining any iieaior approach to the lower animals, has> 
yet beon dis( oveted. 

In reviewing our picsent knowledge of the paheoritology 
of the Mammalia we see immense progress of late years, 
giving liopjb for the future. Here and there we have 
tolerably complete histories of gradu.il rnoditicatioii of 
forms with advancing time, and adapted to the exigencies 
of changing circumstances, .is among the Ungul.u.i and 
the Carnivora ; and we have many instances of extinct 
forms filling the gaps between those now existing. Hut 
still there are great gaps or rather gulf-i between most of 
the lirgc groups or orders, without at present any trace of 
connecting links, or anything to indicate how they were 
once filled up, as must have been the case if they have all 
been gradually evolved from a common oiigiu. \Vc have 
very much to learn before we can speak with any con- 
fidence upon the manner in which all the diversities of 
form we see around us have been brouglit about, or 
attempt to construct pedigrees or phylogenies, except in 
the most provisional and tentative manner. 

INTERNA TIONAL METhOROLOGY 

T he Permanent Committee of the Vienna Meteoio- 
logical Congress has just held its thiid meeting in 
London, which lasted from the i8th to the 22nd April 
inclusive, 'i'hc members present were Prof. Buys Ballot 
(Holland), president, Professors Bruhns (Germany), Can- 
toni (Italy), Mohn (Norway), Wild (Russia), and Mr. 
Scott. Prof. Jeli nek (Austria) was unfortunately absent 
owing to ill-hcalth. 
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Amon^ numerous subjects which came up for consi- 
dciation, it appeared tliat the scheme for publication, in a 
uniform inannej-, of actual observations and monthly 
results from a limited number of stations in each country, 
which arc to be considered as international, had been 
already accepted almost without exception or suggestion 
of amendment by all the countries which had been present 
at Vienna. It is hoped that this measure will ultimately 
tend to bring about uniformity in hours and methods of 
observation. 

In weather telegraphy it was resolved to calculate 
gradients in the metric scale, as millimetres per one de- 
gree (sixty nautical miles). In this country they will be 
referred to Imglisli units. It was not found practicable 
to endeavour to introduce uniform hours for observations 
in weather telegraphy in Viirope at ]>rcscnt. As to 
weather cliarts, a proposal for the exclusion of all 
ineiidians except that of ('Greenwich was j)ostponed to the 
next C’ongrcss. It was resolved to take advantage of that 
meeting to attempt to cinrt the comparison of the 
principal standard liaromctcrs by means of travelling 
barometers to be convened to the place of meeting, and 
left there for a considerable time. 

It was recognised as impracticable at present to create 
an International Meteorological Institute, and consc- 
r(ucntly it was decided that international investigations 
must be carried on at the expense of individual nations, 
other nations to be reciucsted to fuinish materials, as far 
as possible, in .i usable form. A list of upwards of 200 
subscribers to the international synoptic weather charts 
of Capt. Hoffmeycr was announced. 

Resolutions were adopted in favour of the establish- 
ment of stations on high mountains, and in distant locali- 
ties, and Lieut. W'cyprec ht’s proposition for a circle of 
observing stations in the Arctic Regions round the Pole 
was recognised as .scientifically of higli importance and 
deserving of general .support. 

Witli reference to universal instructions for observa- 
tions it was stated that no general form of instructions 
could be drawn up to suit all climates, and it appeared to 
the committee that the instructions recently prepared in 
the (jcrman, Russian, and Fnglish languages respec- 
tively, as well as in Italian (as soon as some contem- 
plaU'd modifications shall have been introduecd), were 
suflicicntly in accoulance with the requirements of the 
Vienna Congress. It was lio]H'd that cre long Frencli 
instructions of the same tenor would be issued. 

It was announced that the Italian (Government was 
prepared to invite the next Congre.'^s to meet at Rome in 
September 1S77, and the pioposal was most gratefully 
accepted. In preparation for this mcf’ting a number of 
icports on the present state of the different depaitmenls 
of the science aie called for fiom various meteorologists. 
The questions to be treated in these reports arc mainly 
instrumental, and they are of great importance in the 
present state of the subject. "J’he detailed Report of the 
Committee will be published without delay. 


y.OJRAK OF THE ROYAL MICROSCOPICAL 
SOCIETY 

O N Friday, April 21st, Mr. H. C, Sorby, president of 
the Royal Microscopical .Society, gave a large soirh 
in the apartments of King’s College, Invitations had 
bc('n issued for above 1,500, including the whole of the 
Fellows of the Royal Microscopical Society, the presi- 
dents and leading officers of many of the London Scien- 
tific Societies ; all the distinguished foreigners now in 
London as commissioncjs from the various foreign 
(ioveinmcnls to the Exhibition of Scientific Apparatus 
at South Kensington ; and many of the President’s pri- 
vate friends. About 800 were present, including about 
300 ladies. After having been received by the President 
and one of the secretaries, the visitors passed into the 


various rooms of the College, in which were exhibited 
many objects connected with microscopical science. For 
the number, variety, scientific value, or general interest of 
the specimens, this exhibition has probably never been 
surpassed. Amongst the new instruments may be men- 
tioned Mr. Sorby’s arrangement for accurately measuring 
the W'ave-length of the centre of absorption-bands in 
spectra ; a new form of Stephenson’s erecting binocular 
microscope, by Mr. Jlcvington, and another by Mr. 
Browning, of somewhat different construction. Mr. 
Browning also exhibited his new portable microscope, 
which is so constructed that the body can be turned 
on one side and reversed in such a manner as to 
reduce the height to about one half. The President 
also exhibited a large series of specimens illustrating his 
own s])ecial subjects, shown by means of fifty micro- 
scopes, lent to him by four of the principal makers in 
London (Becks, Browning, Crouch, and Ross), and 
about 150 first-rate instruments and objects were con- 
tributed by the Fellows of the society and oilier friends. 
These were so distributed over the large apartments of 
the College as to avoid crowding in any part. Almost 
every branch of science to which the microscope has been 
.applied was well represented, and many of the finest 
specimens ever prepared were shown and described. 
Manyi^ very interesting living objects were sent direct 
from the Brighton Aquarium and clsewbeie. In the lec- 
ture theatre were exhibited Dr. Hudson’s most beautiful 
drawings of microscopic objects shown in a new man- 
ner as ir.ansparencies ; Mr. Spottiswoode’s splendid pola- 
rising apparatus, and various objects shown with the oxy- 
hydrogen microscope by How and Company. 7 Te large 
entrance hall was decorated with ]dants and flowers, and 
used as a promenade. The two museums of the College 
were also thrown open. Refreshments wl'tc supplied by 
the steward of the College. 'Fhe guests were provided 
with a classified catalogue of the objects exhibited, but 
they were so numerous that it was impossible for any one 
to examine more than a small part of the vdiole. One of 
the most satisfactory results of the is the gieat im- 

pression produced by it on the foreign scientific men, who 
appear to have been quite unprepared for, and greatly 
surprised at, what they saw cluiing the evening. 


CLV CERTAIN MINHOPS OF CHEMICAL 
RESFARC/F 

'^HE Iccturci began by describing the simple form of 
apparatus which lie employed many years ago in 
his researches on the heat evolved in the combination of 
oxygen, chlorine, biominc, Sir., with other bodies. In 
every case the bodies to be combined were inclosed in a 
vessel surrounded with water, and the combination was 
effected either by the ignition of a fine platinum wire, or 
where they acted directly upon one another, by the frac- 
ture of a glass capsule containing one of the combining 
bodies, the heat being measured by the rise of tempera- 
ture of the water. He next referred to the arrangement 
by which he had been the first to decompose water so as 
to render visible the hydrogen and oxygen, and to mea- 
sure their relative volumes by means of atmospheric 
electricity and of electrical currents from the ordinary 
machine. For this purpose fine platinum wires were 
hermetically sealed into fine thermometer tubes, which 
were then filled with dilute suljihunc acid by withdrawing 
the air by ebullition. The same current of frictional elec- 
tricity will decompose the water in almost an indefinite 
number such couples arranged in a consecutive series. 
Capillary tubes of this kind may be employed for eudio- 
metric experiments, which would be exceedingly tedious 
in wide tubes. Thus oxygen gas can at once be absorbed 
by passing the silent discharge through it while standing 

« Abstract of a Lecture to the Chemical Society by Dr. Andrews, F.R.S., 
April 28. Communicated by the author. 
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over a solution of iodide of potassium By means of the 
air pump it is easy with a gentle exhaustion to expand 
the gas so that it may fill the whole tube while the open 
end IS immersed in the liquid which it is desiied to intro- 
duce , on removing the pressure the gas will be in contact 
with the new liquid 

Ihe lecturer exhibited some of the origin il tubes with 
which Prof 1 ait and he first determined th it ozone is a 
condensed form of oxygen, and expl lined i form of appa 
ratus by means of which this important fact can be exhi 
bited as a class experiment A full description of this 
apparatus will be found in his lecture on ozone, which 
was delivered some time ago befoie the Roy il Soeiety of 
J dinburgh, and has since been published b) the Scottish 
Meteorological Society With this appiritus the lecturer 
has been able to determine that chlorine gas undergoes 
no ch inge of volume from the prolonged action of the 
ekctrical discharge IIis experiments on this subject 
ha\e not yet been published, but they weie mide under 
singularly favourable conditions for discoveimg a very 
sm ill change of voluii e in the gas if any such change h id 
occ Hired 

Ihe leeturei 11 the next place bi icily alluded to the 
int ihod he fonneily employed foi detei mining the I itent 
he It ( f vapours of which i detailed account w is given m 
afoimei eommunicUion to the Chemic d Society Ihe 
ap])ii itus employed admits of ex let expeiiments being 
m ide on a sm ill s( lie, ind consequently on substanee^» 
in an ibsoluuly pure st ite, an object of even greatti im 
poitinee 111 inquiries of this kind than in ordiniiy 
eheinu il in ilysts He remaiked tint a large field foi 
inxestigition m this patt of the dorinin of sc lencc liy 
( onip irUi elv uneultiv itcd and would yield i iic h harvest 
of results to xnyone who would enter upon it 

Pissing from this sub c t the lectuur described \ 
dividing and c ilibi iting ni irhine winch he contrived I 
soriK yeais ago for the spec ilwork in which he has been 
en^^i^ccl, incl which has j^ivrnto many of his imestiw,i 
ti ms in aeciuac y othei vvi (. haidly att un ibk He has 
been cinbled by means of u to cons luct thermoiiittcis 
whoseie dings ue lOjolutely c oineidcnt threm houtc\t]> 
pill of ill lie md Ic e ilihr Ue with ilmost ) if t 
accuiiLYtli gHss lubes used in his j)U si it t \pej nneni 
It voukl 1 c inifjo siblc m in ib tj ul locksciibe the con 
blTuet m f this mu lime but it 1 1 ly b impoitint ti 
mention th It the screw wl i h moves the mieio^cope 01 
nivielfi lb a shoit oik of lemukible icein ley eonsti leted 
by Iiough‘on ind Simms 

file I ist subject tieUedvxs the lectuieP method of 
mves Uin^ the piopeities of ^ iseous and liquid bodies 
it hi^n jxressuies and unelei \ iritd tempei Uures by 
means of his appiratus, which was exlnbited to the 
me (.tin pressure^ of 500 atmospheres can be iculily 
observed and mcisuied in gliss tubes in i woid, i com 
plete ni istei) obtained o\ei milter undci u nditioiis 
hitaei to beyond the le ich of diiect olxsc i valions llns 
ha been etfected by i novel mode of r ////^ i ime steel 
scKw, so that while entering a eoni ned portion of watei 
no leikigc whuevei occurs iindei enormous piessuies, 
and also by a peculni method of foiming i ti^ht junction 
between gliss and metal Ihe leeluic w is concluded by 
a shoit statement of the moie impoitint lesulta lately 
communicated to the Royal Society on the propcities of 
matter in the gaseous st ite 


SC IhNLl IN CN R MANY 
(/ / 0711 a CjC 7 7/ian C on t spo/i i tit ) 

JN niy list communication (Naiuri, \ol xui p 75), 
1 noticed the researches of Ranke on various organs 
m sense of the lower animals A new senes of these 
researches having since appeared, I will give some 
^count of them in what follows Ranke {/Lituhi ift fio 
¥V liutiuhnjtluht Zoolokiti xxv , 2 Heft Supplement ) has 


studied more closely, in their physiological rc 1 Uions the 
organ of lu \nng of coil im gt isshoppers t md 

snails tiiuJifi) and the eye ofiht leech, which 01 gins 
were previously known m gcmril from the it sen this of 
Siebold, 1 euckart, Leydig, Boll, and others 1 he Acridi i 
carry their organ of hexring on the base of tin hind 1 
most extiemity It consists cssenlixlly of x meinbrinc, 
which IS stretched wiilm tlie body w xll on x fixed iii^, 
and an auditory nerve, which is connected fiom withm 
to that membrxne, and ends on it in x swelling 01 so 
called ganglion That membi me is undoubtedly t be 
compared with the membrxne of the lympxnum m tlie e n 
of the most highly oigamstd animals , imsinii h is, lil e 
this, It IS put in V ibr ttions coires|xoncliiig to the sound 
wxvesin the air and tiansfei s the :>c vibiationsto the juris 
lying xvithin In the higher anini ils, these put', eonsi t 
of iigid lever xrringtments (small bones of tlu < xil, 
which, however, 11 c connected with the aeon ti neive 
not diiectly , but through a tr msnntting ipp u alu-., w hiel 
scpxrates the vibr itions pioduced by vinous sound w ivt 
xiid sptci lily pu p 11 e s the m foi con vt yance by the iie n c 
In the Aciidn the whole inleinil eonduetion of ih 
sounelwuc is ni ic simply xrranged , the ginilion cm 
the tympxxic mcmbi xne consists of two dilfeieiil h ilvt 
in the iiiterioi the finest nerve thieids juoeeedin^ fu lu 
the aiiditoiy neive unite with laige loiind ntivc ells, iiom 

li 
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which they pioeeed to the bound try of ihi )i ilf (I t!i 
^an lion ind theie end in sm ilkr nerve cell 1 Ih m t 
half of the g inghon consists of abiighte ml ckli 
giouiul mass, m which veiy fine lods, li in j ent ( 
glisa, ind fixed, lun j) uallcl towxrcis the tviiip 11 1 m 
br ne they spring out of those smilkr cell tennii ii 
on the tympinic mcmbi ane with longisk tin ^n in 1 
may beic^ iided as the end ippiiitus ol the n 1 
duetiem but while thus the vihr itions of th tviij 111 
membr me aie e ommunicated to the loeL an I it nn ih 
direct, without furthei intervention, to the itiv pj)i 
ratub theie is not entirely wanting a vve d en m 01 
damping anan^ement for the sound w ive foi ll 
ground mas , in which the rods rest m ly vetv well 1 
rcgiided is such an airaugement As the 10 I 11 ill 
foimed al ke, the sensations of tone by the A iidi i nius 
be always homogeneous and simple, md if we nuy 
suppose that the organ of hcaiing of these aniin il 1 
adiptcd to their own pioduction of tone, by win h the v 
excite sexual desire, then then monotonous rxttic apiecs 
with the airangement of the luditorv appiniu^ foi i 
simple sensation In olhci grasshoppers, the I ocustid i, 
the vocal oigxn pioduces i sound compounded Oi more 
tones , and correspondingly, they have on their fom kgs 
an Organ of hearin^, the rods in which aie of vnzious 
length and breadth, and, arranged like the wiies m a 
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piano, c\jdf nily scive f* i excitation of different sensations 
of lone fht oi^in of hearing of the Aciidii is then, ! 
simple, m i iiml \t sense to that of the simple eyes which 
ptit( ivc li^ti< but not colouis and foims , and there foie it 
dost ly ipjiroxim ites to the organs of touch, which like 
wisi under sensible simple mcihamcal stimuli, and aic 
oftc n in ingcd in a way similar to those oi ^ ins of hearing 
J h(. (.>e of the let ch consists of i cup like in flexion of 
th'' skin, which is so lined with luge transjiiient i ells 
thit only a nairow ixial c inal remains lh< mne stern 
which enters at the bottom of the cup, fills this canal up 
to a ( ( rtain height and ends thcie with a ganglion, while 
the neive hbies pass into small cells, whose outci end 
luns out into a sliort lod , the cntiie cup is coaUd lound 
with i pg ment skin ind envelooed m miisths which aie 
diiecKd piitly piialltl, pntly at ri^ht ingles to the skin 
siirl K L, ind iheitfoic c i di iw the whole cup with its 
sheitli niw i Is oi { itss the contend somcwhit outwards 
Tlic foiinei h ippciis wlun the mini il ib siiipiiscd by 
sudden li Tjit just as wt dose oui eyes in like eiicum 
sn (IS Atid some lime, the leceh opens its eyes, i pul 
of the gl isb likt etlls on the iim of the open eup being 
piebseci out m toim of i eomp let hcinispheu In this 
wny i ]>r( tty pcifei t visual appaiitus is uringed The 
outei gl i s 111 c hemisphere coiresponds to the light 
lefra tin medium of i moie ^leifeet eye Ihe inosair 
of rod Cells behind rieeives the si panic iiys and con 
the stimuhis to the nines, while the pi ment liyer 
cuts ob ill round th( li ht th it has ixneti itcd Besides 
Ih^'se eyes on the iipp i hp the leech possesses on othci 
pul-jOt the body oig ms c ouoItiu ted (juite simil illy rnly 
wilhoul i pigment skin so that they cannot be \isual 
01 g ms On the othei h ind they ire ihiusl out when the 
animal is feeing dxmt, and iie thin iMdently or^ ins of 
touch , but at the sinu time the oi,. ins of i^ht aie used 
111 me smie way, md when the iniin il sueks in the 
Iniuids igrecible to it it di iw*- tiu uppei lin with the open 
01 gins of ghtinto the mouth It would ippe ir, then, 
thit these oigins iic at ont e the means of sens uions of 
toueli, taste, ind si ht J o tone i\c this rightly we must 
e msidei that in the lowest anninl the speeni sensations 
ol Line are not yet chllerenti iled their body is in ill 
pirt, dike sensitive md senoition cm only mean, quite 
j.encidb, c ise or une ismess In i higher foiin of 
01 ^: mi ation, eeit iin body ])Utb au by pe( uh ir auangc 
ment , i luieied sen ill e to pies^uie, he U, light, md 
(lumied timuhtion BiU befoie such a simp'e oigxn j 
of sense d edop m one dnection foi a partieul ir 
kind of stmuilub, it c in also communicate sinq k cn- 
itions of 1 liltLunt kind We oui selves know ueh a 
(ombin ition of dilurent eii‘^ationsthiou,h the ^imeoi^in 
of sense oui c ii at the boundary of the lone- 

LOiuluciois, liny feel, m^^tead of tones, simply a vihia- 
tion 01 a tickling, md thus has a scnsition if touch 
like that piodiietcl m t tin^rr point when a vilnat- 
mg tuning foik is ipplied to it Again, in our tongue, 
sens Uions of taste, smell, and touch ne mixed together 
Ihus tfu organ of heumg of Aeridia, which can only 
feel hissing noises, but no tones, xniy be (ompxied, in 
the quality of Us ‘•cnsition to in oigan of toueli, ind 
of the visual oi^an of the leeeh, itmay perh ips be ^'\\d 
that It leecivcs ^omewhu of the cnsUion of touch and 
taste In shoit, Ranke liolds these oigan s to be of such 
a kind that the genei d foehn '■ is not yet fully sep iiated 
into the eitc gouts of toudi h^ iriim, scem:^ 1 

i he t tr of the Tterotr ichea hid long been known as a | 
bliddei, on whose inner wall aie tufts of hiii,the motions 
of whu h thiow to and fio the otoliths or smill spheiical 
Slones fieely suspended within the blidder. It was 
beliLVid tint these eontinuous motions were connected 
with the .cnsition of heiring R inke prov cs, however, 
that they ai e merely due to convulsive movements of the 
animal m dying under the observation, and that ^the 
acoustical apparatus proper consists of a ganglion in the 


bladdei wall, organised similarly to that m the Acndia 
In the normal < ondition, the otoliths iie pressed by the 
surrounding liaii tufts against the acoustical apparatus 
only m the case of stionger sound stimuli, and they have 
then a damping action 


NOTFS FROM FUL C//ALLFJVGLA’^ ^ 

jplvOl I IIOMSONT m this p'i[ er aftci hricHy leferimc* to a 
visit to the Hawaiian eivter of Kilauca, piocceds as 

follow 

In the sectiju bHween Hawaii ml 1 ihiii, except U one 
station do e to Tahiti, where the dcplli wi i 5 '5 fxlli )in , the 
Tc) th 1 mge 1 tlnoughout ihe sclIi >11 horn J 000 \o > <x>o f ithoms 
with a iiK m of ab ml 2,600 fithoms, an I tlx intuic of tl c bottom 
was veiy luiif im 1 veept in the ntighbourh )od of tlie gr )ups 
of volcan c ishn Is wlieie it was found t > he litf^dy compi sed 
efv dcinie // and shoic mud, it cm is e 1 mainly of rcl eliy, 
m many ( f the s nm lings c ntaming a lir ahnixluie of the 
decaying hells of horaimnifera and m alm>st ill iiuludiig a 
liigr ])r poi 1 )n of mingtn s })ci >vi Ic in th fiimof coneie 
tl ms fioiii the si/( if a nut t j thit of an Otlnlun and passing 
into Tint aim 1 t uuli isej) le e,i mules v siljle 11 1 lei a 1 )W ])ower 
in tvtiy sinplc >1 s >un Im^ In l\v ) j itji the si lecous 
si elttons f Kill dinans wti jalunloit a aim si ta entitle 
the deposit I") the n im )f K di )Hinn e an I a | itch 
between liese, neiily hillwiy letuetn Hiwii lu I lahiti, mils 
abunlinee f iiili e l oiammif le a^ j 1 av-he 1 i t uc “(dobi 
|.eima i oze I ht laiget siuqd ( f b tl nu 1 roii hi up m the 
he Igt t r traw 1 hi 1 c f e uise tn ivllyllu ime ch iraetf r as the 
c nten s )f ill 1 adit inlin lie 1 it 1 i the e Urge 
n ux uu e c( i ti is u) I ) tl e s</ f -’ll ci n^e <i L\ea 
hi ?, wLiecolle t 1 in juanth, the le i r | ail t tlu led 
d 1} 1 c u i lb w i he 1 lit 

file m/iee tnn itme 1 till illy 10 e iii | i sin s mthwiids 

fi mi II uvui t )w 1 1 tin t pii ji, m 1 a^am s il b > n the c nia. 

t ndldttiwul I ill t Jh i )lheiiu)lith Ixtw eeii I 4.' (. 
ml 2 1 ( gaf I k le 1 1 1 ( the ai d aj pr i die 1 m leh iieoei to llic 
su) lee m tlie regi m f the In It win 1 ( wn nil il L t ) the 

I i| 1 1 u n val f ) the h t lufa ( u t i 1 y e^ i[ i ui m an 1 the 

hiv 1 ctKUi tf tl wild 1 1 Li th )t lenn lathe line f 
14 ( which 1 at i (!(] li < ( o) fill) in i littl tithenirth 
(f 1 liiti is at i >'^1 th (f 100 lath mis cn th 1 lit In ihe 
Atl nl r ill the 1 iilieimol alhs seen t) ] 1 ti 1) tc 1 th 11 c m 
‘lie legion of ihc Pile mti Is it is 11 i j in the I le ti tlie 
h Its 1 ( 1 )W 1 4 ( ui li r/nly si 1 I 1 1 ic i d j 1 in win h 
cxtei Is fr m 1 it le Is till lo” th i-. tli j nii d a li of 
5 C , wlntli may ht tal < n a a tyjcff thtse (ft,.e lines, is 
1 mn I 11 Kl 10 JS al a de4>lh ol 4^0 fatli >ms an 1 in hi 10 S 
at tlu int lemj ci ilure willim the iimit t f eri irr t < cnati m, 

\ hilt in ht ^ il 1 > m I at fa h > ns Ihe ] mil 

whti tin 1 llieini )lnth'' ^uhei t ^elhtt most i laike 11) and 
aj ] I eh ne r si lo th sn 1 ice is i lu I t » tl c 11 ) t < f th( 

1 i hem 1 ) I lei of th [ nl ml e uiitei e inti l I h s fall of 

ten J < laUim IS so (kei le 1 is to in I tat s i ic j enl it is of 
cjI 1 wU r and il may j s I ly b t j s ne e\t< r I iue to the 
] It mg up ( I dee] ei ml therctou coldei hyei M the t ildei 
tl le cuirtnt a an I the h t str mi In the ( piitornl 114,1011 

b tween ht 10 N an I lu -s there is i b It of v itei ib( nt So 

1 ithcms in tl id ne at a temperature geneiill) ovei 25 ( , and 
the \ii Ic of till water, with the e\e 04 lion of the n now bind 
of the e nmtei euircnt, is iinnin^ 1 1 the westwai 1 at the rate of 
fiom f it) to tventy miles a day 

Ihe b)tt( infauna ovci the whole of the n ngaiiese irea is 
very mti le bt h as to ninibei of pet 11 a an 1 1 umber of indi 
V iduals 

Afiei a wetk^ tiy at I ihiti the ( hilUn^ left (hehuboui 
of 1 q ecle on tlie 31 I of Oetobei and aimed at \ alpiiai o on 
the 19 th 

* I ichrnii try r tt tl 1 B Ir g ipt cr 1 1 tl ^ Viiir»Ita oi imc 

f tl <• Kfs Its f d e Cr PC IJ M S ( / / p /./'r 1 rts Pt- II ' nd 

\ il| rns 1 y I lof W \ 1 p 1 h n SOI 1 1 S l> ic trr f tl e Civilun 

S (. ill St n m t a 1 J } 1 C 1 1 t cfo e tl c 1 at “^oei 1\ 

It svor I U tl 1 M ^ tp I ittcii i I e illy ij i r tc 1 to 
1 I ^ y to tl ro I 1 1 of ( 1 at tc 1 r J W ire tl i e ol the 
t tut 1 1 ivo i u 1 U e V ipi t in t Iciing tl e p i tint f ocean 
t ni rtUic t u e tin \ \ ^ I tJ m I it si \ I ( i \i} i the 
f I tr to in I tlr t hn dr vn thi , ints f eq t mj entire m a 
verti 1 eiion an I tlie J ittci i line <li wn thr3ugl j i t of p uwl dci th at 
•which a given ttmperaUirp occur hoiliermol ath^ are jhown m a scheme 
of a vertical section such as Hale II Isobathythcims aie of course pro 
jeeted on the surface of the glol c 
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The section from Papeete to Valparaiso (Plate III ) is about 
5,000 miles in length, and is naturally divided into luo ])arts, the 
lun southwards to the parallel of 40" b , and the course alon^ that 
parallel towards Valpariiso 

vSetting aside Stxtion 270 in 680 filhom-> close to Tahiti, the 
mean depth througluiut the section wns 2,139 fathoms, con- 
sidciably less than that of the rntridional section fiom Honolulu 
to Tahiti, and very much less than that of the section m the 
Noith P icific, between Japan and San Francisco 'llienatuic 
ot the bottom is very much the same as in tlie meridional section, 
led clay imbedding nodules, and lumps of various si/cs ot man- 
pine‘-e peroxide, and jiassiiur m the shallower soundings into 
more 01 Itss ]>ure (jlobigerini o i/c, and as in the section between 
Ji iw ni and '^l ihiti the taum is f'diei illy nuagie 1 he trawling 
between Juan I cinande/ Tml \ dim iiso (Station 2C)S) was pni 
ticulirly intciesting , animal foims were miuli more a bund ml 
thin they usually arc in tlie Pacific , md the geneial chaiactei 
• of the assemblage resembled in a rcmaikable degree that of the 
fauna of the Soutliein Sea in the neigbbouihood of the ( ro/cts 
and Keigutlcn, many of the species, including some sin ular 
Urchin ol the family Ananchytid e, being identical llie 
bottom at this station was a bluish mud, the surface la\creoii 
I lining little or no carlionatc of lime, and cunoiislv cn«mgh \ 
deeper luci, with a consider ible jiroportion of (/lot i^eiina 
she Us 1 line was no consi lerablc (jiiantity of min^aiuse in the 
'■ounding JSolwJthst indiDfT ilie consideialle depili of 2225 
fathoms, the conditions in this locality seem mne li more faAour 
able to animal life than even the mimanese aiea , and I am 
inclinci to think that we liid struck u| on om ot the highways 
by which migiatlon tiles ]dacc to the iiottliwaicl fioni the 
Southein Sea 

Although theie irc rcitiin ]ioint-> winch hi\e yet to be 
worked out in detail, the geiicial distribution of teinpciatuu 
in ilie lacifie seems sulticuntly simple In the tiisi place, 
llie whole mass of water consi Ts of two well mill td divisions, 
til iippci Incr of no gicat ciepth, in which ihcie ts 1 «pid 
c< olin fiom the smUce downwauls, and c onsirloieble v 
ition in tcmi>ciatuie in (lift unt lo il tu s ind a lU'^s 
(t water of incoiiiparibly gieiter momn, winch extend* 
t > the b >ltom, and win li may oe sn I to hive neaily the same 
temperature throiu bout 1 hese two divisions shade into one 
aiiolhci, but the 1 othcimobatb of s ^ rit ly be ( ikcn as indi- 
e iting i.eneially the limit iietwecii them, below this 1 nr the 
isotliini obiths me still alfeetcd l)V suihec thtimal conditi ns, 
1 uf c mil ai 11 ivcly slightly A 1 ove the lim of t; < tie course 
f the iMithc rinobiths is to nil t| j c nance cii iie/y u v,ul ifed 1 /^ 
cant attccringthc surface icinpc 1 uuie, tli n is lo ^ly directly 
Ol indiicetl) by suitaec cuiunis produced by )cimanient, 
pc 11 idle, Ol V iTi ible win is J be tcjuaicjiial current occupies the 
rt 1 ) 1 ol the ti \de winds, appioviin itc ly from iat 20 N. to 
20 S , and theic is a strong but niirow conntei cuiunt entiiely 
lompn il I'* w nil thecoiintei cun nr in llie Alia itic In tween the 
pai i leJs of t; ind fs N Ihe w ttet of the ecpiatoiial eiiircnt lias 
no li ee egiess lo tlic westward, 1 >eni r intei ctined b) tlie penii sula 
(i Malaee i and the islands ol the M day aiehiix 1 igo , but 
neither 1 > U coirijdetely iriestcd, a» the e luatori d eurienl j-, in 
the Atlantic 1 y the* unbioken coi t ot Aineriea , con ecjutntly a 
letiirn current less pennant nl and less dctined tlnii tfie retuin 
cuutnt in the All lutic finds its wiy lo the noith-casf wai I along 
the coast of [apan Ihccouiseoi the Jai>an cuiieiit is riiueli 
the same as ihit of the (jull-slrcam, and is due, is in the 
Atlantic return curienl, ta the Ingh initial velocity of the intei- 
cepted watti , its nillucnec cm the tcni])eraturt of the ocean is, 
howevei, much sooner reduced and olditerated 

J he hot water of the J’uilic c<iuaton il cuircnt, instead of 
being gathered togtlher and focussed by the form of the I ind- 
barrur, as it is m that of the Atlantic, spreads out in the middle 
and West Pacific in a vast sheet of abnorniilly warm w iter, 
extending to a depth of nearly icxj fathoins , lhii«. tlu isobithy- 
therm ot 25 C at ho tatlioms passes ne 11 Jliwni and I ahiti, 
and near the parallel of 20* N on sections between the Admi- 
lalty Islands and Japan. Ihe lower isotheimobdhs of the 
upper layci aie a IitiJe nearer the surface in lat 40 N than in 
lat. 40"^ S ; and this 1 believe to be due to the bmking of the 
Antaictic indi aught against the Aictic land-barrier, and to be 
the only case in which the position of the hues ot eijual tempera- 
tuie m ihe upper layei is not absolutely dependent upon the wind 
tcuipcraturc of the underlying cold water is dciived from 
another source, and its distribution is governed by other laws. 

^^'JSnout the JPacific the isothermobath of 5® C. maintains on 
me Whole a very even course, oscillating between the 400 and 


500 fathom lines Ihtsc oscillilions dcpcii 1 upon cau cn i ttng 
on the surface, foi the hue iist^ ai I I ills in harmonv with the 
highti isothcrinobalhs 1 he Urn ot ■; • (H \t ^ sensibly on 
two occasions fiom it compai xtivviy striight coaisc In the 
cipiatonal rc,^ion it sinks to i depth ol ()2<^ iitlmms, ])U>bibly 
fiom the communication of hi it li nn Uu u iti lavci oi water 
by mixing , uul in Hi. 40 it uses to Ivtlu n | i ibibly, as 1 
have already sai I, fiom t ic iccumul ui »n ot void wiUi unst 
the Aictu bariicr Ihe lu <t ihitc de uts ot t iniviitim aie 
lost with inctcasn g slowness in the nt\i 700 tub >uis, ih hm of 
2 C making a vciy even com sc at i depth 01 1 lui I itii ms, 
and the renivining dtgicc or dcgiet ■> uul 1 t icU n i 1 >st 
between 1,100 t iihoms ml the liott )»n 1 Iil. thjth ol tlie 

I’acibc incici c > slowly bom tlu sou h to the noilh tlu me m 
ditlmcncc between tlu dipth of the s nith I ivilii out thu.t vif 
the noith being f nil ips is imuli as 1 000 litti ms S itwith- 
st indiwg tins inert ise in (bptli, wi Invi ‘•itisluil (uistlvts, 
allhoii,^li the detei iniu xlion is t nc ol luat <h(li ulty, liiil the 
bottom teinpcriliiic rises sli^ btlv liom tbe s )u li 11 nttiw ods 
A\e cm seiictlysiv ui )u iJi in tint it 1 s( li^l lt\, loi the 
dill unci s in lilt ti mpi 1 ituic'. I tlow I, >00 ( ithonu lu s> mall 
lint a ie*ult cm only bt uiivtd at by i nicUiI c mibinilum 
and c mj>inst»ii ol m in> ol>sii\ itioiis, til ing into nil) i )nsulera- 
li >11 lilt Lijois of the theunometiis aiuni >■ lioni lU ouiccs 
I heic IS a like veiy shgh dccu ise m the b jtti m t( n \ ri ilmes 
from t vst to west 

1 think we can scarcely dout)t that like* llie «‘iinihi miss of 
c del bottom wild m ihe Atlmtic, the* bottom wilci of the 
1 aeifit IS an esticinely slow indraught horn the Somluin Sea. 
I hit It Is niovii g, and moving from a cohl s niier, is wident 
bom tlie fiet tint it is mucli e >1 ler than <lu mean wintti tein- 
I ciature e)f the aicx which ;l occujucs, and coldi r llian the mcaii 
w liter temperature of the ciiist ol the cartli , tint 11 is in >vmg in 
one miss bom the sout'iv\ aul is sh iwii bv tlie unil )im tv ol its 
eon ilion>, by the gi lelii il 1 1 c of the bottom ten pen uics to the 
noiihward, and b> the fact that tluie is no ule piie lunlhtru 
souiee e)f such 1 b«>(ly of water, Pcinin »\ Stiait b mg oidy f )ity 
fathoms dccj), md a consulti il)'c pait ol that area bii/occu- 
p eel bj a wuim cuiient from tbe IMciti into the Aiciie Se i, md 
u\ our knowledge fre m obse 1 vatuu s thu one 01 two tnilmg 
cuirtnts fiom the Sca of Okotsk an i the I chi mg Se 1, whuh irc 
readily detected md loeaJiseel, and ait q n ( in Itjieij ’eiil ol the 
imin miss of cold w itti, lejiuscnt the only Xrjiu influx. 
Diiiiig Its ]»r)gu s iintinvnls tfu uj)i i p iti ui ol the miss 
becoints slightly t iiscd in It inj cr line bv mi 1 nc will), and pos- 
sibly ly si nv eon lue tion frnn, tae uppd 1 iy< i » wliuli are 
allcctcel by sol u lu it At tlic end of the (oilf, th it is to siy in 
the cxtienie noith, furilu st from the c )ld souiee, the temj ciature 
IS, I have lire uly pointed out, inlluener I t > the vi ly liolloni , 
nul the isolht imobiths oelweeii S iiul 5 < aie obv lusly 

r used aiul pic sidtigeihci, jiobibly b) tlu lecuraulit n eit the 
toll watci i iinst tlu linl Ihe eoldti boLLoiii \ Pu f > the 
wcstwaid mivjht be cspccled fiorn the lowi 1 iniii il wlicityof 
the Anluciic wa’er eausiiu it t > ilric'^ a,^mist the w(s c >1 I 

J am every eiiy moic iiillv sitislud ihit tins inllux ol colei 
water into the I'leific and Atlmlie oee ins fiom the '.oiilhw ird 
IS to be refciied to the simplest aiui inos' obvi )Ut ol dl eiu cs, 
the excess of eva, oialion ovi-r jnr ( ipit iti >n in tiic uoilli rn 
Iiortiori ol llie Imd licmi phcit, and ti e e xci of ])icv g ii ition 
ovei evaj oration n the nuehde and joulhein | ait of ihcwalcr- 
hcmisphcit 

AfUi what I have aJieady '^aid T nc d ean civ id I tint I n ive 
nevei seen, whethei m the \tl iiiLic, the Soutlu in Se*a, or tlie 
Jl‘acific, the sli difesl ground for «'Uj)[>osin,^ tli it nch a thing 
exists as a geiuril vtUical eircnlatu n of the w itri of the ocean 
tlejicnding upon diilcicnces of sjiccific gravity 
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Tm fuitv (VI nth mmvv.i iry of tlic / 1 ’’ c i Soe <ty was 

lickl on Salurd 1} list, V scomt dden I Iv S , th ] re- 
suIlhI, bciju’^ in tlic chin Mr J‘ I Ut<i, 1 j\ S , the 

Secietaiy, rc id the rejiort, whuli diiw<d that the me me 
(2H,7^S/)wis greater than it hid Ixen m any ])^c^ o is year 
since the foundation of the Society J he tot d nmnbti of 
visltois in 1875 had been 699,918 Ihe luw lion ho i( had 
becDf as fax as its mam portions were concerned, completed and 
opened lo the public. The building contains fourteen dens, the 
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lar^ei of wliich measure 20 ft. by 12 ft., the smaller being 
12 ft. sfjuare. The out-door cages are to be completed by the 
end of July next ; they will measure 44 ft. by 29 ft. Mr. Sclatcr 
desired it to be known that of the larger Felidie, the Ounce 
{Felh vucia) was a desideratum. The adoption of tlie report 
was moved by Prof. Huxley, seconded by l‘rof. Tennant, and 
carried unanimously. 

Our readers will regret tlie very sudden death of Lieut. J. K. 
Cornelissen, which occurred at Brussels in tlie month of March. 
Those who enjoyed the pleasure of his acquaintance will re- 
member the hearty sailor-like demeanciur of the man, while all 
who have paid attention to maritime meteorology will be ready 
to recognise his high scientific merits ami the practical turn of 
mind which made the maiine publications of the Utrecht Insti- 
tute so eminently useful to seamen. He had been for sixteen 
years at tlie head of the marine branch of that establishment, 
having succeeded Andiau. He leaves a wife and four children 
uttcily unprovided for. 

TiJii following are tlie names of the Commissioners appointed 
to inquiie into various matter?, connected with the Scottish Uni- 
versily Lord Justice-General Inglis, the Duke of Buccleuch, 
Lord MoncreilT, the Right II011. Lyon Playfair, C.B., Sir 
William Stirling Maxwell, James Craufurd, one of the Senatois 
of the College of Justice in .Scotland, William Watson, her 
Majesty’s Solicitor-Gcneial for Scotlaml, John Muir, D.CkJ.., 
James Anthony I'roude, AichibaUl ('ampbcll Swinton, L 1 .. 1 ), 
Prof. Huxley, Dr. James Alexander Campbell, J.L.J>. 

We Lain from the llhistnttcd Auiit}alian of Feb. 2J, 

that a party consisting of TMr. Lawe.'?, M. O. C. Stone, i'.R.G.S., 
Mr. llargreave, of Sidney, and Mr. I\. Ihoadbent, bird collector, 
together with several Soullisca islanders, have made a succcislul 
excursion into the interior of JNcwGiiinea from }*oit Moiesby. 
They attained a village called Munikaihila, situated 1,000 feet 
abo\e the sc.i-level, and weic well leceived by the natives. The 
view from this point was very hne. “All around wen* moun- 
tains iind hills of every sliajie and si/.e, covered witli tiees to the 
vciy sumniiis,” and Mount ( )weii Stanley lose as a grand back- 
ground to the ])anorama appaieii'ly about twenty miles distant. 
We shall no doubt shoilly leceive a notice of Mr. Ihoadbent’s 
discoveries. 

We have much ])leasure in noting that in the monthly publi- 1 
cation of tri-daily metcoiological ob-i rvalioii*' isi led from Vienna, 
J)r. Jclinek has ihU year included two stations the obser- 
vations at which, 111 addition to their climatological importance, 
cannot fail to be of the gieatcst value in con.struciing weathei- 
maps, vi/., Sulina, near the mouth of the Danube, and Alex- 
andiin, in h-gypt. 

In a further discussion of the IcniiJcrature observations made 
at the Museum of Natural History, at I’arus, the MM. Bec- 
quercl ])Oint out that tlie mean tempciatuie of the soil under 
grass is a little in excess of that under bare soil, and that under 
grass the tcmjieralure has not fallen below 32", a fact of some 
importance in horticulture. 

Pkoi'. Nokdkn.skjold is to leave Gothenburg, on July 10, in 
a steamer of 163 tons for another cruisc to the mouth of the 
Jenc-sei. He will .sail up the river as far as Dudinko, when the 
steamer will take merchandise on board and return to Norway, 
the tibjecl of this cx}>cdition being to prove that there is a mari- 
time route between Norway and the Sibeiian coa.st. We learn 
from V Fx/^lnraffur^ moreover, that a Russian steamer is to 
leave the Jencsci and proceed to St. Petersburg by the Kara 
Sea, the North Sea, and the Baltic. 

M. MAKif. Da\\, the Director of the Montsouris Observatory, 
is to try whether Crookes’s rotating radiometer can be utilised ior 
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actinomctric purposes. No establishment is in a better portion 
to try the experiment, Montsouris being supplied with rcgul ir 
actinometers, and special tables having been calculated for 
regulating as far as possible, their daily use. 

Ir is announced that Sir Bartle Frere is to be made a 
baronet. 

The (^ueen has conferred upon Lieut. Cameron— who was 
presented to her Majesty last Friday — the honour of Companion 
of the Bath, in recognition of his distinguished services in 
Africa. 

At the Annual Meeting of the Royal Institution on Monday, 
a ]ncce of plate and a pur>,e containing 300 guineas, were pre- 
sented to Prof. 'J'yndall as a testimonial of congratulation on his 
recent marriage. 

During the siege of Paiis experiments were tried to make 
use of the conductibility of the Seine in order to esiablish com- 
munications with the outer world in spite of the I’russiaii 
blockade. Paris, however, surrendered before the ajiparatus 
had been arranged on the Ujiper Seine. I'his scheme has not 
been totally abandoned, and M. Bouiboiige a preparateiir of the 
Soibonne has tiicd to establish the tclegrajih without wire. 
According to M. Parville, the plan has succeeded at a small dis- 
tance by expending a large (juantity of electricity, not less than 
foity elements being icquired to woik a magnetic needle at a 
distance of a quaiter of a mile. 'J'he same expeiimenter is said 
to collect .«.]H)ntanLOUS currents fiom the caith with large elcc- 
tiodes. The interest of these exiierimenls is unquest ion.ible. 

k'RuM the “ Annual Re])oil ujion the .Survey of Northern and 
Noilh-w’estein Lakes, in charge of C. B. Comstock, Brigadier- 
General, U.S.A.,” wc learn that the liiangulation has been 
carried aiound the south end of Lake Michigan, and station.<i 
have been located for its extension south and east toward Lake 
Eiie. On Lake Ontario tlie topography has been essentially 
completed bom the head of the Saint Lawrence along the south 
.shore to within twenty milts of the Niagara River, and the off- 
shoie hydrography has made about the same progie^s. Triiin- 
gulation-stations hav(’ been located as far west as k>ie, Pa. and 
have been built as far as the Niagara River. Charts of l.ake 
.Saint Clair, and No. 2 of the Saint Lawrence River are com - 
plelc«k It is ]>r.>posed during the present fiscal year to conqilete 
the field-work ot the suivey of I.ake Ontario and commence that 
of Lake Lrie In the estimate of $184,000 for the survey of the 
lakes for the next fi'.cal lyear, an item of $25,000 has been 
included for the survey of the Mississippi River. No complete 
and accurate survey of the river has ever been made. 

PAKI L, No IV., for 1S75, of the Journal of the Asiatic 
Sou ty of Bcn^aly contains pajiers on the Angdmi Nagas and 
their language, by Cajrt. J. Butler, on the Mai war Bliils, by 
Mr. T. H. Ilendley, and specimens of pojmlar songj of the 
Ilamirpur District, Bundclkund, by Mr. F. A. Smith. 

Tin fifth part of the Ballctin of the Bussey Institution of 
Harvard University for 1876, completing vol. i., has just been 
publislied, and contains a number of valuable papers, princijially 
by Pi of. Storer, Dr. Fallow, and Mr. Sargent. Dr. Farlow’s 
papers treat of the fungi found in the vicinity of Boston, of the 
olive and orange trees of California, of the American grape-vine 
mildew, and of the black knot. hlr. Sargent reports the addi- 
tion of 165 species of trees and shrubs to the arboretum during 
the past year, and that over 100,000 plants have been raised. 
The papers of Prof. Storer, as usual, are of much scientific 
value. 

On the lOtb of January last, Mr. Lancelot Studdert, LL.D., 
read a paper before the Royal Irish Academy (since published 
in the Proceedings of that learned body) on “The free and 
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albuminoid ammonn yielded by the stagnant waters of the Dub 
lin «itreet«i, as compaicd nith the quantities of those substances 
obtained from the f iffey w ater receiMUg the sewage ” I wenty- 
nme street waters were examined , the mud, also, left from some 

examined for ammonia The following are Dr Studdtrt*s 
deductions —The average of free ammonia from the four sam- 
] le of the river vas o 09S2, or undei i lo of a gram in the 
gallon; the average of albuminoid ammonia iron the same la 
o 0779, or under i 12 of a gram in the gallon 1 he average of 
free ammonia obtained from the twenty nine street wateis is 
cLvcnlcen grains to the gallon , that is, over 170 times the like 
avenge from the ii\er. The average of albuminoid ammonia 
from the street water is three grains to the gallon, 01 Ihirty- 
t ight times the Lifley aver ige 1 he maximum of free ammonia 
from the iiver only 1 cached o 17^, or less than of a gram to 
the gallon , whilst the maximum of free ammonia from the street 
waters vas loi; giains to the gallon, that is exactly 600 times 
greater than the river maximum The least impure of the 
twenty nine street waters yielded nearly three timts more all 11 
minoid ammonia than the most impure sample of the river w iter 
I he average of disintegrating animal refu-^e in the I ifley is 

0 779, 01 ]ust 3 4 of a giain 111 the tnllon , whilst the average of 
such refuse in the street waters is twenty nine grains to the 
gdlon 1 hat much ot this animal matUrmust, if n t ixpidly 
lemoved, take U urn that will vaporise, seems to the writer all 
but eeitain, since the conditions foi si>oT\tincous decomp isitioi 
may be said to be '’Iways jiic cut ind he concludes that the 
continued piesence if much dirt in the stieets would go fir 
to account for the high death rate t(j tlu I 000, ytail)), then 

1 itely recorded for Dublin, and that I cttei scivcnging and i 
le\il surfici for the stieels art at once le juire<l 

I JiF ])roposil for estabJi hing a mount in i xploration clul in 
\nicrica, with simihi o 1 )eets t i the Al[ me clubs of f n^land 
n d Sv\it/crl.ind, is mectii g will a gool dtil of encoui iginnnt, 
nd e\ird melt h \ be( i hell I tli pui] o e <f t igan 
1 in[ It 

Mi I 1 m 1 M U i r in ( f \o ) ( ic it J u sell s net 

i lo( m 1 U13 hi 1 1st It uv 1 i 111 t 1 1 1 <t ( r ( men e f J si I 
i ui tl {i /i l It/ ffm i)n ) fi in the I j j 1 C hall < f '1 u s 
1 eh< It s 4 t it I inch m Jeneth iiid ’ inches witle, in le 
ih ui twRi IS lai t a t c Ur t t I « ^lish sj eennens fn 111 
Iliiwieh an 1 Sv\ana^e, Doi et uul is inched the laigcst I nown 

1 HI coriespoiulent T ( who Ust yeai suit u-, a qieiyctn 
ceimiig the cause of de uh c f the ht ust fl), writes that ret ently 
he noticed that a huml le 1 et had fi\( small animals like yellow 
cpidcis on its neck, and two more on its body lie had pie- 
viously noticed a nunibti ot liivc liees lying dead on the green- 
house floor \nothei corresiiondent explained that the death of 
the fly was caused by parasites, anti J C wishes to know if 
those on the bee are the same, and if they cause tin (^eath of 
bees as well as flits 

liTF I ord Mayor ind the I ady Mayoicss will enleitim the 
I’lesKlent of the Koyal Society, tlie Astronomci Royal, the Pre 
sidenls of the Royal Colleges of I’hysicians and Suigeons, and 
other distinguished representatives of science, at 1 grand banquet 
in the Mansion House, on Saturday- week, tlie I3ih instant 

'lin opening meeting of the Noithamptonshire Natuial 
History Society and I leld Club was held at Airthampton on 
April 21, Lord Lilfoid in the chair. Ihis Society sluts undei 
good luspiccs, with a loll of sixty members, and we hope it will 
i^oon gel into vigorous working turn 

IS officially announced that the PhiJidelphia I xhibition 
will be opened on the loth instant. 

IIP additions to the Zoological Society s Gardens during the 
past week include two BennetPs Cassowaries {Casu 
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from New Bntain, piescntcd by the Rei Cjcoige Brown , an 
Indian Ga/clle [ijaztllu Umi ttu) fu m India piesented 1 1 1 leut 
King, 76th Regiment \ Common lulger(l// m;/i)Iuvo 
pean, piesented by Mr \\ lUincly i Dnskv Ichncuiium 
{HerpeUes ful onhnius) fiom Indii, a I u al (lonted t locodi'e 
{Cr odtlns j}oniatii<) from ^\ Africa, puseitedly Dr Ahx 
jenmns, lour Idicki h Stunotbuc {Stun / uhm t>) 

from Madagascar, presented by Mr I loucl llait two 1 lotci 
{PtoUus T urope in, piesented 1 y Sn ] ui]t l ] uu , 

a 'W lute fronted C a] uclnn (f u i/lijn ) ftom S Aiiun a 
* White thioated Capuchin {C /n //i/ /tu u ) liom ( cnti il \me 
nca, a 1 yie l>iid (A/ ft to a 01/ tl t) tiom Austnln, a lloflnunn 
Sloth {C ho! pus h f/tnantit^ from Panami, three ( mun m B las 
(/> t iou ht tot) fioni S Vmcrica, deposited, a I oUaicd I nut 
Bat {C\ttitt}iitii\ co^lrtts) boin in the (laidens 

SCIENTIFIC SI RIALS 

y utut! if Hit C h HI al Sauh No ch\ , Maich iS7(> 'I his 
nuniliei contims a hngthy xicount of llu icst irihes of Dr 
Wnidit and Mi G 11 Beikctt on nuutiii, cotaimnc, and 
hydiocot iruinc, bt mg llu thud of i suit ol pijurs icid by 
them before the C hemic \1 Society on then re t uehes m this 
direction Mi 1 IStis n givt s in acc mnt ol tlu sebitt oi 
llu Meohohe series ml an ad lition il in Ic on the cbite ot 
cibilt — \ ] a])u I y Ml 1 1 111 n, I ‘>t tm son i coin 

] oiiiuK of itlur wiih anil) bou 1 u I dlu tlili 11 k , an 1 nc by 
Ml R W Inuisou Maclvoi, mi llu 10 lilt', tl mtmu iiy, 
coni] let c the li t of tlio c jiapers leid b feu the ( 1 timed 
Society — \i me»r us abstracts tf ] ajitis ] iibli litd m till l1 
I minds Oil \ iru u D lie m th dillt tuit tkj ailnitn tl 
chemistiy occujiy the ].ica!ti part of the W( il now bef ic u 

{jur^itta C htnii a Itiliandy I ascuolo 1 \ e \ , Anno V , 

These ])aits lontim the following lapcis — Action tf an lydrt u- 
chloi d, and of the hydrate en aniline, ly D Amat > llu 
author his obtained by tliF it action a new b ise f 11 cd lec > bnfj 

0 tlie c juition 

( ( M on + ( II MJ H 0 4 ( « O II ) IJf 

i I tl \ r I 

1 f e new iihstiiuef m ju 1 tdndiiu> I Isnultmp it ici , 
St liiblt in il >lu 1 (tbii ml bin nt i 1 11 f lul k in w ilei 
Distdit (I w itli t X t ss of I 1 1 li it yie Is ] li i v li t ^ lu t 

” 1 \lll ',1! ' + ,1 ( ' I 2( I ( N 

I licautlim descul es iisothehydimld luk Ctl (\I 1 < ^11 ) IK ), 
and the j latino ehloiide I ( ( I ( n(M JC IJ ) IK 1 1 I i( 

— Stuoy of rsstnee of ( ubd s, ly \ Oilidou llu aiiili r 
shows ihat this sul slant t et 1 t iiiis (1) a '-null tjimni) tf 
[ a hydrtiearlon ( 1,11,5, I t ilni], ,.1 i j \ } \ In 
cailnm C, 11 I odn g it 2I ] 2 ( ^ f 11 11^ w tli lydi 

chloric act! tlu ccmpoimd ( , Il , ’Jjt ] ^ A lutbttultii 

boding at 262 ” 2b not foinimg i ct rnj m d with IK I the 
composition of whuh is at ])resenl tkul lli I I lit u u ti tf 
thc'^e hydrocarbons on the ] olai ised lay is I i ileseiiled On 
the natinal jioisoii of the cxtri t ol him ui Indie , ly 1 it f A 
Moiiggii and A Rattistmi iheitnnmki of tin j irt 1 t cu 
pied by exti icts born foicign j )u n ils 

Pt^i^tndoi ft s Imithnait J h) ti ttu i Lhttui J i^ i /ung 
Band VII Stuck 3 In a jupci in tins nuinl er t n ihe ni gmt in 
of steel bars, by M bromine, it is sht wn lliat D itn jtiaiy 
magnetism increases at fust n ore slowly, ihtn n < it tjiiul Jy, and 
again more slowly than tlie ma^ntlisiig i u< M Irtninc 
also got the interesting lesult tl at wlieu lie itn mnt in ig 
nelism, thiough it] cated action of a forte /, 1 is rt at lied its lin it, 
(the satuiatu 11 eoirespondnig to this font) i sn ki f r ( /, i« 
not caj able of altenng It 1 or every ]>tini n ni n 1 1 tn ol i teel 
bai there are, from zero onwait s, a eius if 11 i, luti 11^ ft ices, 
in relation to which the bar lias the pio] trfus t f i bar <1 st ft 
non (without coercive foiet) I vut diteimmiton w re ni de 
of the fund on of magnetisation hi fortts luving tl is effect, 
and It is shown that the ^ ennianii Knchht f/ elevekjnerts mi 
this subject tease to hold good assoonasthf sicti i i eii lanrdy 
magnetic M bromine further finds tl U ll i itnij 01 uy in ig 
netisii of a steel bar with iticaltd magmlisation 1> j constant 
current, decreases, hut in such a way that the vihok nnputum 
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remains unchanged ; thus, what is gained in remanent mag- 
netism is lost in temporary.— Dr. Dibbit observes that ammo- 
nium-suijdiafe, ammonium-oxalate, and ammonium -acetate, in 
boiling solution, are partly decomposed, on addition of equiva- 
lent quantities of the chloride or the nitrate of potassium, 
sodium, or barium ; that decomposition is greater, the greater 
the quantity of chloride or nitrate added ; and that in all cases 
the solution contains, at ioo°, four salts. From other experi- 
meats he infeis that the presence of salts in ammonia solu- 
tion inet eases the (plant ily of evaporated ammonia in re- 
lation to tlie evaporated water (even where the salts arc 
sucli as enter into known combinations with ammonia), and 
this both at the ordinary and at the boiling temperature. — M. 
Holt/ calls attention to the polar electric attraction ot line par- 
ticles suspended in lujuids when under the innuence of electric 
currents. Thcie is always, along with the movements of tram;- 
lations, an attachment to one pole or the other ; very well seen 
with lycopodium po^vder m sulphuric ctJier. Some substances 
seem indd fe rent, ncUhei vandt ring nor clinging 1<3 the poles, but 
if the bottom of the vessel be clean and free irom air moisture, 
they foim into l)cautilul, legiilar, characteristic figures. These 
may be had, with finely-powdered manganese, or iron 

oxide, or sawdust, in ])etr(deuiii, oil of turpentine, benzine, or 
sulphuric ether. I'lie figures are rarely long stable ; they show 
various inleinal movements, not essentially altering the character 
of the figure ; and theie is sometimes rotation. --M. Solincke 
advances a new theory of crystalline structure, based on un- 
lim ted legular point systems; and Dr. Isxnei give.-» an account 
of his recent researclies on galvanic expansion ol metallic wires ; 
wliicli are noticed elsewhere in our columns. 

Zei^uhrift dt'r Oe'itcrreiJiisiheti haft fut JMeUorolo^ Cy 

J.aii. 15. — l>r. M<»hn contributes an article to this number on tlie 
causes of the gieater depressions of the baiometer inwauler than 
in summti. Ills ])resenl views 011 this subject aic di erent 
from tliosc given in his wuik 011 meteorology. IJc explains 
that ill oidci that a barometric minimum may att.dii a great- 
depth, the ascending current must dcveloj) itself with ease and 
rapidity. '^rhereforc, besides high lemi>eiature and a large 
amount of vapoui, the air supjilying the asccrubiig current must 
possess ([ualiiie.s unlike those of the surrounding atmospheric 
region, so that the ascended air may flow off easily at great 
heights*. The easier barometric maxima can be formed, the easier 
llie development of mminiii. In wintei the diong contiinioiis 
radiation ovei the (’ontment tends to create maxima; the cool- 
ing ot the ail over the sea is moderated by the quantity of 
vapour alwa}s ])iescnt and by the ocean temperature, so that 
minima are formed. In summer opjiosiie conditions prevail, but 
no mghtly ladiation comparable to that of the land m winter can 
occur, and thus only small depressions aie observed. In a 
simil.arway the low ])iessmcof the antarctic 7one between lat. 
7(j" and lat. 75^ may be understood to be caused by the position 
ol this legion between t\\(’ districts with high piessurc, the one 
noillnvauls about the tropic of C a})iieoi n, the other the great 
Fiozcii Antarctic Conlineiii. Between these iwo maxima lies 
an unbroken sea develoiung conditions favourable to the exist- 
ence of minima. — d'henext paper is by Dr. G. Ilellmanii, on the 
daily period of rainfall at Zeehen. 

Jou? mil (if Ph 1 January.— The substances used in thermo- 

meters aie generally such as are not in the neighbourhood of 
their change ot slate; but (as M, Duclaux here show^.s) by using 
liipiids that aie near intical periods, vciy sensitive instruments 
may be bad. Thus, if w^e mix 10 c.c. of crystal! i sable acetic 
acid with 5, 10, 15 c.c. of benzine at about 20'" we have, in each 
case, a homogeneous mixture ; and in cooling the three liquids 
we come, w’ith each, to a point at wdiicli it is troubled, and at 
lengtli divides into two layers. The upper layer is found nearly 
always to contain one-lhird of acetic acid for two-thirds of 
benzine ; while the lower contains two-thirds of acetic acid and 
one-third of benzine. There are few combinations of two liquiilJi 
tliat show ftmall vaiiatioris so distinctly as this one (acetic acid 
and petroleum is another). But a good mixture may be had by 
taking 10 c.c. of amylic alcohol, 25 c.c. of alcohol at 50®, and 
adding enough water to produce a slight opalescence. The least 
fall of temperature divides the mixture into two layers of nearly 
equal volume. .Such a mixture will serve to show, the cold 
produced by solution of marine salt in water. By varying the 
quantity of water the mixture may be so made as to become 
troubled at any tem]>crature desirccl ; and so a series of minimum 
thermometers may be constructed. A little carmine may be 
used to make the changes more apparent. — M, Deprer, in thii 
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number, gives some useful directions on the construction of 
electro-magnetic registers ; and M. Branly describes the electro, 
meter he uses for measuring electromotive force, resistance, and 
polarisation. 


SOCIETIES AND ACADEMIES 

London 

Chemical Society, April 28. — Prof. Andrews, F. K.S., 
delivered a most interesting lecture on certain methoda ol 
chemical lescarch (see p. 12). 

Anthropological Institute, April 25.— Col. A. Lane- 
Fox, predchmt, in the chair. ~Dr. Comric, R.N., exhibited his 
collection of weapons and articles of domestic use from New 
Guinea, and added several }>articiilars to his previous remarks. — 
Ml. A. Tylor, F.G.S., read a paper on the oiigiiiof numerals. 
He held that inventive thought had always an object origin, and 
mentioned measures of length, as pac(», foot, hand, Ac., as 
having such a source. Also in the Ptolemaic hieroglyphics, a 
minute or second was shown by an eye-winking, answering to 
“the twinkling of an eye.” Illustrations of the Abacus and 
mode of calculating by it were exhibited, and shown to Ijl* in 
prmcijde the origin of the modern calculating macliine. The 
dream of a universal language has been realised, as f.ir as 
numerals and arithmetical figures are concerned, and this is due 
to their origin. — A pajier by Mr. A. J^. Lewis was uad on 
some apparent coineidenccs of custom and belief in ChahLea 
and other countries. He alluded, amongst other points, to the 
maiks of finger-nails upcm the terra-cotta deeds that had been 
discovered at Nineveh. They apjiearcd to him to answ’ei to the 
jiracticc of touching the seals of legal documents with the finger. 
As regards the belief of the Assyrians m immortahly, 'OuL w’cre 
cither united with the sun, or descended to “ Ilit-fahe.” Annwn, 
the country of the dead, 111 like manner amongst tlie Kymry 
was situated in the lower regions, at the going down of the sun 
in the west. 'I'he children of Aim, or the hky, in Assyria, may 
be compared witli “ Cum Annwn,” .spirits, believed in by the 
Kymry. Amongst the Assyrian gods, Hed answ’eied to the 
I.ytian (h*ity“ilu.” Civilisation appealed to originate with 
the Turanians, the Scmilic lace merely succeeding to it. -'I'lie 
President, Mi. A. Smee, Mr. Distant, and others, took jiail in 
the di.>cussion. 

Physical Society, Apiil 29. — Prof. Gladstone, viccquesi- 
deiit, in the ch.aii. The following gentlemen were elected 
members of the Sot icty : J’rof. F. iMiIler .and Cat)t. L. H. 
While. — The .Secretary read a communication from Sir John 
Conroy, Bart., on a simple form of helioslat. Tlie defect of 
Fahrenheit’s heiiostat, in which the beam of sunlight is deflected 
by a mirror moved by clock-work in a direction parallel to the 
axis ol the earth, and then in tlie reijuired directum bv a lived 
minor, com^Lts in the great loss of light. Tiie author subditutes 
two silvered mirrors h)r the looking-gla^'.cs usually employed, 
aiul he has shown that the loss of light with this arrangement is 
less than when the light is once reflected irom a looking-gIa>s. — 
Mr. .S. P. Thompson then made a second communication on the 
so-cnlled “ Kill eric Force,” and described some* experiments 
w'hich he has recently made in the Physical f/aboratory at South 
Kensington on the sulqcct. The name was given by Mr. Kdi.son, 
the inventor of tlie motograph, to the sparks obtained when a 
conductor is ]iresentcd to the core of an clectio-magnet, the coils 
of which are traversed by an iiitermittent current. The results 
of the experiments conducted as originally described not proving 
satisfactory, various other arrangements were tried, and it was 
found that if the secondary current from an induction coil be 
used, instead of a current direct from the battery, the effects 
are much more marked. When the induced spark w'as 
diverted either wholly or partially into a short coll which was 
insulated very perfectly from the core inside, a spark about half 
an inch in length, which had a decided effect on the nerves 
could be drawn ofT from the core, and this was sufficient to illu- 
minate a small vacuum tube ; tlie spark, however, dc^es not ex- 
hibit the usual signs of polarity. It was shown by observing 
the illumination thus produced with a rotating mirror, that the 
discharge is in reality a reciprocating one, each spark returning 
on its path after a minute interval of time. Under ceitain con- 
ditions it is also possible to charge an electroscope either posi- 
tively or negatively by means of the spark, and Mr. 1 hompson 
has shown that the spark ignites a jet of gas but fails to deflagrate 
metallic wire or ignite gunpowder. From the above, and other 
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THE LOAN COLLECTJON 
Queen will on Saturday open to the public the 
i magniticent collection of scientific instruments, the 
arrangement of which has for several months been task- 
ing the energies of the Science and Art Department and 
of the eminent men of science who have generously 
volunteered their assistance. This event may justly be 
regarded as an “ epoch-making ” stage in the progress of 
science, not only in this country, but in the world at 
large ; for, as our readers know, the collection is essen- 
tially an international one, the principal nations of the 
world having vied with each other in contributing to 
render it worthily representative of the present state of 
science, and of the progress of its methods from the 
time when man first began feebly to question Nature. 
England may well be proud that the idea of such 
a collection originated with the English Science Depart- 
ment, and that the first international scientific loan col- 
lection will be exhibited in her capital. It may be that 
this collection will not attract such a crowd of visitors 


as would flock to gaze on an exhibition of pictures, or 
musical instruments, or embroidery, or old china ; but, if 
the liritish public still retains its normal amount of 
curiosity, suicly the magnitude of the present collection, 
the historical interest attaching to many of the oljects 
c\hii)ited, the number and eminence of the contributois, 
and the fact that the principal governments of Europe 
have enthusiastically seconded the efforts of the liritish 
Government, ought to excite that curiosity to the utmost. 
A great deal of mystery still hangs about science and 
scaentihc men and scientific niethocis in the eyes 
of many ; here then at last have jieople an oppor- 
tunity ol inspecting for themselves these mysterious 
instruments by means of winch men of science have 
reached those results that are stirring the minds of all 
thoughtful men, and have revolutionised ideas and 
methods in all dejiartments of human activity, English- 
men must be duller and more incurious than we take 
them to be, if they do not show a fair amount of interest 
in that scientific collection which her Majesty will open 
on Saturday. 

Bill while many, no doubt, will be attracted to the 
galleries of the International Collection by mere curi- 
osity, we arc sure that the scientific education of this 
country is sufficiently advanced to secure a large pro- 
portion of visitors animated by an inteliigcnt and edu- 
cated eagerness to gratify their scientific tastes by in- 
specting apparatus the importance and uses of which 
they are well enough taught to appreciate. Both to this 
latter class and to those who still lie in unscientific 
darkness, the two thick volumes ^ which have been 
issued — prepared at the request of the Lords of the 
Committee of Council on Education — as guides to the 
Coan Collection ought to be a welcome boon. Some 
of the extent of the collection may be obtained 
the fact that these two volumes together number 

the Special Loan Collection of Scientjfic Apparatus At 

Soeu'il Kensington Museum.” First Edition. — “ Handbook to the 
CoUcvti* >11 of buontific Apparatus.” 1870. 
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nearly i,ow pages, and they are both at present incom- 
plete. With these in his hands as guides no visitor need 
go empty away from the collection. A careful perusal of 
these two volumes combined with a systematic series of 
visits to the various sections of the] collection, would, like 
the acquaintance of * certain noble lady, be in itself a 
liberal education ; and indeed few belter methods could 
be devised of rousing a love for science in the minds of 
intelligent people. 

In two previous articles we have attempted to give a 
general sketch of the nature of the collection ; in the 
present article wc shall, with the two volumes referred to 
as guides, briefly give some idea of its extent and arrange- 
ment. The large Committee — and there is scarcely a 
scientific name of eminence absent from it — that met 
little moie than a year ago at the request of the Lords of 
tlie Committee of Council on Education to confer on the 
organisation of a Loan Collection of Scientific Apparatus 
ought to be proud of the results of that first conference 
as embodied in these two valuable publications. The 
names on this Committee, and those on the Committees 
formed in foreign countries, number somewhere about 
300 ; a glance at the lists shows that the names arc those 
of the foremost scientific workers of our time. Specially 
gratifying must the result be to the staff of volunteers 
who have assisted in the arrangement of the collection, 
and whose names their Lordships justly record with 
‘‘ great satisfaction.” They are : Capt, Abney, Dr. Atkin- 
son, Mr. Barilctt, Dr. Brunton, Dr. Bicdermann, Prof. 
Crum- Brown, Capt. Fellowes, Prof. Carey-Foster, Dr, 
Michael Foster, Herr Kirchner, Pi of. Goodeve, Dr. 
Guthrie, Commanclci J. A. Hull, Mr. Jselin, Mr. Judd, 
Mr. Norman Lock>cr. Dr. K. J. Mann, Mr. Clements 
Markli.ini, pjof. H. M.k Leod, Prof. Roscoi*, Prof. Shelley, 
J)r. Burdon Sanderson, Dr. Schuster, Dr. Voit, and Mr. 
K. Wykl(‘ 

Their Lordships, we should say, are particular in calling 
.attention to the fact that this is not an International 
K\hibith>u ; the purpose and arrangement of this collec- 
tion arc entirely dilferent from those of such an exhibi- 
tion, which is always arranged according to countries and 
into which the commercial element largely enters. The 
arrangement here, on tlic contrary, is according to sub- 
jects, and the object is solely to illustrate the history and 
present condition of scientific apparatus. The transport 
of all objects has been undertaken by the Englisli 
(Tovernmcnl, and they have been handed over absolutely 
to the custody of the Science and Art Department. 

Piefixcd both to the Catalogue and lln- Guide is a clear 
and ustful plan of the buildings at Kensington, showing 
the arrangement of the apparatus in the various galleries. 
Fourteen galleries in .all arc occu[>ied with the collection, 
embracing the ground floors of the entire south and west 
sides, and the upper floor of the latter. Entering, as the 
()uecn will do on Saturday, by the entrance m Exhibi- 
tion Road, we come first upon A, the Educational Col- 
lections ; following which are B, C, Applied Mechanics ; 
D, Naval Architecture and Marine Engineering ; E, 
Lighthouse Apparatus; F, Magnetism and Electricity ; 

G, Arithmetic and Geometry ; H, K, Measurement ; L, 
Astronomy and Meteorology ; these are all on the ground 
floor. Ascending to the upper floor, we pass’ through M, 
Geography, (}eulogyf and Mining ; N, Biology ; O, 
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Conference Room ; P, Chemistry ; Q, Light, Heat, 
Sound, and Molecular Physics. 

The number of exhibitors — governments, societies, de- 
partments, and individuals— amounts to about i,ooo, and 
the collection contains altogether somewhere about 
15,000 objects, arranged in this first edition of the 
catalogue, under 4,576 heads. The countries repre- 
sented are the United Kingdom, Austro-Hungarian 
Empire, Belgium, France, Germany, Holland, Italy, 
Norway, Russia, and Switzerland. The list from Spain 
is not yet received, and the fact that America is occupied 
with her own Centennial Exhibition sufficiently accounts 
for her absence, though the American Government 
heaitily sympathises with the object of the collection. 
In the catalogue the objects are arranged under twenty- 
one sections ; the numbers enable the visitor at once to 
identify each object or group of objects, and in most 
cases the appended descriptions are sufficiently detailed 
to enable anyone to understand the purpose and construc- 
tion of the apparatus. In many cases the descriptions 
are as minute as in a special text-book. 

Under Section i, Arithmetic, arc described various Slide- 
rules, 19 in all, 26 Calculating Machines, including Bab- 
bage’s famous “Difference Engine,” which is described in 
considerable detail, besides some interesting and ingenious 
miscellaneous apparatus. Under Section 2 are classed in- 
struments used in Geometrical Drawing, Instruments for 
tracing Special Curves, Models of Figures in Space, and a 
collection of Pliickeris models of certain quartic surfaces, 
contributed by the Mathematical Society. 

As might be expected in a collection of scientific ajjpa- 
ratus, those connected with Measuremenl, Section 3, occupy 
a large space : there are upwards of 350 entries under this 
head, comprising, besides a variety of extremely interesting 
and curious special collections, apparatus for Measurement 
of Length (nearly 100 entries) of Area, of Volume, of Mass, 
of Velocity, of Momentum, of Force, of Work, of Angles, 
and of Time (80 entries) ; many of the objects in this 
section arc ol a remote antiquity, and not a few are con- 
nected with scieniitic discoveiies of the highest import- 
ance. 

Section 4, Kinematics, Statics, and Dynamics, is a 
very full and instructive one ; it is impossible to give 
here anything like an idea of the nature and variety of 
the apparatus exhibited under this head. It contains 
32 sub-sections and sub-sub-sections, including several of 
’sGravesaude’s aj^paratus, apparatus illustrating the Me- 
chanical I’owcrs, Pendulums and Gyroscopes, Vibrations 
and Waves, Falling Bodies and Projectiles, and other 
departments of the very comprehensive section, includ- 
ing 54 Crank Trains, 50 Toothed-wheel Trains, and 67 
Ratchet Trains. 

To many, Section 5, Molecular Physics, -will be intensely 
interesting ; its six sections contain no entries ; the Air- 
pumps and Pneumatic Apparatus alone numbering 44. 
Osmose Dialysis and Diffusion, Condensation of Liquids 
and Solids, and Hydrometers, are some of the other 
subjects illustrated here. 

Sections 6, 7, and 8, Sound, Light, ^d Heat, are of 
course among the most important, the catalogue containing 
410 entries under these heads. There are apparatus illus- 
trating the Sources, Measurement, and Interference of 
Sound, and a variety of other phenomena, including Musical 
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Sounds ; in Section Light, under the head Selectors, there 
are 36 groups of apparatus connected with tl&e Spectro- 
scope, and 30 to illustrate Polarisers, besides Photometers, 
Radiometers, apparatus bearing on Reflection, Refrac- 
tion, and Diflraction. Photography is a varied and in- 
teresting sub- section. The multitude of apparatus con- 
nected with Heat is classified under Sources of Heat, 
Thermometry (56 entries), Calorimeters, Pyrometers, 
Freezing Machines, Conductors, &c. 

Sections 9 and 10, Magnetism and Electricity, aro 
likely to prove two of the most attractive, as they are cer- 
tainly among the most important. All departments 
these subjects — and how varied they are even scientific'^ 
men may be astonished to learn— arc illustrated with great 
fulness ; the number of entries in the Catalogue is 650, ' 
commencing with the greatest natural magnet yet known, 
weighing, with armature, 152 kilograms, sent by the 
Teyler Foundation, Haarlem, and concluding with a 
minute description of the Polar Light Apparatus, by 
Prof. Lemstrbm. Of apparatus connected with Elec- 
tricity the variety is astounding. Friction and Induction 
Machines, Galvanic Batteries (there arc 32), Thermo- 
Electric Batteries, Induction Coils, Magnetic-Electric 
Machines, and other modes of producing Electricity or 
FTectric Currents, arc abundantly represented. So, also, 
apparatus for producing, collecting, observing, regulating, 
and measuring electricity ; of Galvanometers alone there 
arc 43. In the Electrical Section, no doubt the most 
attractive department to the general public will be that 
devoted to apparatus for the application of Electrical 
principles to practical purposes, illustrating, as it does, 
every stage in the progress of the Electric Telegraph. 
The Catalogue in this department contains 204 entries of 
Telegraphic apparatus alone, not to mention the various 
other applications of electncity to military and other 
purposes. 

Astronomy, Section it, is at the same time one of the 
oldest and one Of the most popular of the sciences, and 
therefore the apparatus in the section will probably have 
more than an average number of visitors. The historical 
I interest of this section is probably greater than that of any 
other, and it is significant of the inqiortance attached by 
Italy to this Collection that she has parted with, even for 
a short time, tliosc precious relics of Galileo that cannot 
fail to excite the veneration of all beholders. But besides 
these there are many other instruments of great historical 
interest, from the Suspension Astrolabrum, made in 1525, 
sent by Prof. Buys Ballot of Utrecht, down to the latest 
form of spe troscope, and a relief landscape of the moon. 
Celestial photography is largely represented, both by its 
instruments and results, and teachers will be much 
interested in the varied and ingenious apparatus that 
have been devised for the practical teaching of astro- 
nomy. 

Of the multitude of objects in Section 12, Applied 
Mechanics, it would be impossible with our space to give 
any satisfactory idea. The catalogue contains under this 
head 470 entries in all, many of which, as indeed is the 
case in all the other sections, include a considerable 
number of separate pieces of apparatus. Of Prime 
Movers alone there are 66 groups, ranging through many 
forms from a collection of the Original Models of Steam 
Engines and other machines of James Walt, downwards. 
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Under the comprehensive head of Application of the 
Principles of Mechanics to Machinery, as employed in 
the Arts, the catalogue gives a description of 136 varieties of 
apparatus, from the first type- composing machine invented 
by Alex. Mackie, which comes from Dundee, down to the 
latest forms of link-work. 

Chemistry, Section 13, is of course one of the most 
prominent and important sections in the whole collection. 
When we say that the catalogue contains 360 entries 
under this head, we give very little idea of the multitude 
and variety of objects which have been brought together 
to illubtrate the methods and results of the all-pervading 
science. The first entry is the apparatus employed by 
John Dalton in his researches, and is accompanied by a 
long descriptive and historical notice by Prof. Koscoe. 
Cavendish, Davy, Faraday (“Original tubes containing 
gases liquefied by Faraday, must be an exciting entry to 
many cherniists), Wollaston, arc names attached to some of 
the apparatus of hiiloiical interest , of Models, Diagrams, 
Apparatus, 6Lc., employed in leaching Chemistry there 
is no end, and all the infinite variety of special chemical 
apparatus is an»ply illustrated, there being upwards of 
200 entries under this head, representing probably more 
than ten times that number of separate objects. 

1'he rapid advances and present complexity and compre- 
hensiveness of Meteorological science are shown by the 
catalogue to be illustrated with wonderful fulness in the 
collection. The endless variety of Haromctcis, Ther- 
mometers, Anemometers, Fain-gauges, Hygrometers, 
Self-recording Instruments, Ozonometers, and other ap- 
paratus used in meteorology, will excite lhe‘'astonishmeni 
of all but sj)ccialists. The Scottish Meteorological So- 
cict) is a large contributor in this section, and some of 
thtir intensely practical graphic results must aj»pe«d to 
the blindest utilitarian. 

(rcography is sure to be a populir section, and vve can 
onl\ sa> that in its various sub-divisions arc objects cal- 
culated to rouse the inteicst of the most incurious. The 
H'.ethods, apparatus, and results of the various surveys 
of this country and of India are illustrated in the 
greatest detail, and now that the Challcni^cr is ne«ir- 
ing our shores, many will be curious to see some of the 
apparatus with A\hich her important ocean- researches 
Inve been conducted. There is a vast variety of sur- 
veying apparatus with which Geography obtains her ap- 
parently simple results, and of Maps, Charts, and I'lans 
of all kinds the list is endless. Fveryone must inspect 
with very curious feelings the original Journals, Log- 
books, &c., kept by celebrated English navigators from 
Dampicr downwards, not to mention the valuable MS. 
Maps of Livingstone and other celebrated explorers. 

Geology, Mining, and Mineralogy, Sections 16 and 
1 7, arc well represented. They include Geological Instru- 
ments and Apparatus ; Maps, Sections, Diagrams, &c., 
lent by the Geological Survey ; illustrations of the Sub- 
Wealden boring ; various Kclief-inaps and Models illus- 
trating Geological Phenomena all over the world ; Fossils 
and Specimens of all kinds, natural and artificial ; Min- 
iiig Instruments and accessories, including a case of 46 
^rieties of Safety-lamj) ; Blowpipe Apparatus ; Minerals, 

^^grams, Models of Crystals, &c. 
babf ^ Biology has 500 entries, embracing pro- 

y times that number of separate objects. Of 


microscopes and accessory apparatus, there arc upwards 
of 150 from the Compound Microscope of Zacharias 
Janssen, spcctaclc-maker, at Middlebiirg, Ncthci lauds, 
constructed about 1590, down to the laicst and most com- 
plicated form of this now indispensable and powerful 
instrument. Then there are many specimens of the 
curious and ingenioi s apparatus employed in Physio- 
logical Optics, Weighing and Measuring Appaiatus, 
Apparatus for investigating the functions of Circulation 
and Respiration, of Muscles and Nerves, and an endless 
variety of Diagrams, Models, Preparations, and other 
appliances for instruction in Biology. Wolf’s Collection 
of 106 Original Water-Colour Diawings illustrating the 
new and rare animals in the Zoological Gardens will 
prove nearly as attractive as the originals themselves. 

Under Educational Appliances, Section 19, tliere arc 
apparatus for practicfil instruction in Science in every 
department, including a very fine and large collection of 
apparatus for instruction in Physical Science, contributed 
by the Committee of the Pedagogical IVluseum, Russia. 
This section contains upwards of 550 entries. 

Last of all comes the Collection of Appaiatus and Pho- 
tographs illustrating Italian Science, more especially in 
the depaitments of Physics, Mechanics, and Astronomy, 
There are many objects here dcseiving spc( nl mention, 
but our space forbids fuither detail. Wc have already 
leferred to Galileo’s instrumtmls, and besides thi.se there 
arc many others of great antiquity and of mu( U mlircst 
in connection with the progress ol scicntiiic apjiaralus. 

This rapid glance at the contents of the Catalogue will 
give but a faint idea of the rich feast in stoic for tliose 
I who during the next few months will be attracted to the 
1 South Ken.sington galleiies. 'Jo give anything hke an 
adequate idea of the contents of the collection would lake 
a Jong series of articles. 

We have said tliat the Catalogue, even in its present 
incomplete and loogh form, is something more than 
a mere list of titles; it is very largely dcscu|.tivc. 
But something more was lequircd to show the jiinjiuse 
and import and historical place of the multitude oi sepa- 
rate instruments in the \arious sections. 'Pins wint is 
supplied in the admirable Handbook, of 310 pages, con- 
sisting of a series of descriptive and historical articles on 
the various sections by some of the most eminent living 
British men of science. It will be enough if vve give here 
the names of the aulliors and the subjects of which they 
treat. Jn value the Handbook should be put alongside 
the Admii ally Manual issued to ihc Arctic J’.xjicditi'jn ; 
though probably no such unique ccdlection of sv.icjuilic 
memoirs was ever before j>ul within reach of llic juiblic. 
The first paper is by Prof. Clerk-Maxwell, being “ (icncral 
Considerations respecting Scientific Apparatus;” Piof, 
Maxwell has also a paper in liis own special domain, 
Molecular Physics. Prof. H. J. S. Smith writes on 
“Arithmetical Instruments’' and “Geometiical Jnstru- 
menls and Models.” Prof. W. J\. CJiiiord also contri- 
butes two papers, on “ inslrunieiits used in Measuie- 
menls” and on “Instruments illustrating ivincmatics, 
Statics, and Dynamics.” Then there are papers by Dr. 
W. H. Stone, on “Acoustical Instruments,” by Mr, W. 
Spottiswcode on “ Optical Instruments,” by Capt. Abney 
on “ Photographic Printing Processes,” by Prof. Tait on 
“ Instruments employed in Heat Investigations ; ” two 
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papers by Prof. Carey Foster on ‘^Magnetic Apparatus” 
and “ F.lcctrical Instruments a paper by Mr. J. Norman 
Lockyeron ‘'Astronomical Instruments by Prof. Good- 
eve on “ Applied Mechanics,” by Prof. McLeod on 
“ Chemical Apparatus and Products,” by Mr. R. H. Scott 
on “Meteorological Instruments.” "Geographical In- 
struments and Maps” are illustrated historically and 
descriptively in four ])apeTS by Mr. C. R. Markham, 
and one by Capl. J. 1 C Davis. Prof. Geikie treats of 
" Geology,” Mr. Warington Smyth of “Apparatus used 
in Mining,” Prof. Story Maskelyne of “ Crystallography 
and Mineralogy,” Prof. Huxley of “ Instruments employed 
in Biological Research,” and Mr. H. C. Sorby of “ Micro- j 
scopes.” Is not this strong enough e.vidence of the j 
genuine interest which British men of science take in 
this Loan Collection of Scientific Apparatus ? 

There is only one drawback to our joy in seeing this 
collection at last completed and ready to be thrown 
open to the public : it is after all only a “ loan ” collec- 
tion, and in a few months must be disorganised, .and the 
apparatus returned to their^owners. We have some reason 
to hope, however, that this will not be the end of all the 
labours of the eminent men who have exerted themselves 
to make the collection a success ; we arc persuaded thjit 
in lime it will be succeeded by a permanent collection, 
which will form a Science Museum on an equal footing 
with the other Museums supported by Government. The 
Introduction to the Handbook says : — 

“ The Lord- President of the Council, the Duke of 
Richmond, and tlic Viee-President, Viscount Sandon, m 
explaining the objects of the collection, took occasion to 
refer to the leeominendations of the Royal Commission 
on Scientific Instiuclion, with regard to the crc<ition of a 
Science Mus(‘um. Their Lordships stated their convic- 
tion that the development of the Educational and certain 
other Departments of the South Kensington Miis/*uin, 
and their enlargc'mcnt into a Museum somewhat of the 
n.iture of the Consei vatoirc dos Arts et Mt'tiers in Pans, 
and other similar iiistiiutujns on the Continent, would 
tend to the ad\aiicoinem ol science, and l»e nf great ser- 
vice 10 the industrial pingiess of tins counti).” 

We ('annot doubt that neither ( iovernmeul nor the 
public, after ha\ mg subst intial e^ idcnce of the value and 
important results of a Science Museum in this Loan Col- 
lection, will lost s itisfied until this country is at least on 
an <'qual limiting in this re.qiccl with our neighbour 
France. It s< ems to us that a permanent Science Museum 
will be the natural outcome of the unexpectedly magnifi- 
cent collccUon which the Oiieen will oiien on Satin day ; it 
cannot fail to make tlie public at large conscious of a 
serious want which for long has been painfully felt by men 
engaged in scientitic research, both pure and applied. 

DIFFUSION OF GASES TJJ ROUGH ABSORB- 
ING SUBSTANCES 

Ui'hcr dir Diffusion dcr Gasc durch absojhiraidc Suh- 
stanzen. 1 labilitationsschrift der Mathcm.atischen 
und Naturwissenschaftlichen FacuUat der Univcrsilat 
Slrassburg, vorgelegt von Dr. Sigmund v. Wroblewski, 
erstem Assislanten am pliysikalischen Institute. (Strass- 
burg : G. Fisclibach, 1876.) 

T HK importance of the exact study of the motions of 
gases, not only as a method of distinguishing one 
gas from another, but as likely to increase our knowledge 


' of the dynamical theory of gases, was pointed out by 
Thomas Graham. Graham himself studied the most 
important phenomena, and distinguished from each other 
those in which the principal effect is due to different pro- 
perties of gases. 

The motion of large masses of the gas approximates 
to that of a perfect fluid having the same density and 
pressure as the gas. This is the case with the motion of 
a single gas when it flows through a large hole in a thin 
plate from one vessel into another in which the pressure 
is less, 'i'he result in this case is found to be in ac- 
cordance with the principles of the dynamics of fluids. 
This was approximately established by Graham, and the 
more accurate formula, in which the thermodynamic pro- 
perties of the gas are taken into account, has been verilied 
by the experiments of Joule and Thomson. (Proc. R. S.,. 
May, 18^6.) 

When the orifice is exceedingly small, it appears from 
the molecular theory of gases that the total discharge 
may be calculated by supposing that there arc two currents 
in opposite directions, the quantity flowing in each current 
being the same as if it had been discharged into a vacuum. 

For different gases the volume discharged in a given 
time, reduced to standard pressure and ^temperature, is 
proportional to — 

P 

where / is the actual pressure, r is the specific gravity, 
and B the temperature reckoned from — 274“ C. 

When the gases in the two vessels .are different, each 
gas is discharged according to this law independently of 
the other. 

These phenomena, however, can be observed only when 
the thickness of the plate and the diameter of the aperture 
arc very small. 

When this is the c.asc, the distance is very small between 
a point in the first vessel where the mixed gas has a cer- 
tain composition, and a point in the second vessel where 
the mixed gas has a quite different composition, so that 
the velocity of diifusion through the hole between these 
two points is large compared with the velocity of flow of 
the mixed gas arising from the dilfercnce of the total 
pressures in the two vessels. 

When the hole is of sensible m.agnitude this dist.ance 
is larger, because the region of mixed gases exten^*^- 
further from the hole, and the effects of diffusion becon'T 
completely masked by the effect of the current of the gas 
in mass, arising from the difference of the total pressures m 
the two vessels. In this latter case the discharge depends 
only on the nature of the gas in the vessel of greater 
pressure, and on the resultant pressures in the two 
vessels. It consists entirely of the gas of the first vessel, 
and there is no appreciable counter current of the gas of 
the other vessel. 

Hence the experiments on the double current must be 
made either through a single very small aperture, as in 
Graham^s first experiment with a glass vessel accidentally 
cracked, or through a great number of apertures, as in 
Graham's later experiments with porous septa of plaster 
of Paris or of plumbago. 

With such septa the following phenomena are ob- 
served : — 

When the gases on the two sides of the septum are 
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different, but have the same pressure, the reduced volumes 
of the gases diffused in opposite directions through the 
septum are inversely as the square roots of their specific 
gravities. 

If one or both of the vessels is of invariable volume, 
the interchange of gas will cause an inequality of pressure, 
the pressure becoming greater in the vessel which con- 
tains the heavier gas. 

If a vessel contains a mixture of gases, the gas diffused 
from the vessel through a porous septum will contain a 
larger proportion of the lighter gas, and the proportion of 
the heavier gas remaining in the vessel will increase 
during the process. 

The rate of flow of a gas through a long capillary tube 
depends upon the viscosity or internal friction of the gas, 
a property quite independent of its specific gravity. 

The phenomena of diffusion studied by Dr. v. Wro- 
blewski are quite distinct from any of these. The septum 
through which the gas is observed to pass is apparently 
quite free from pores, and is indeed quite impervious to 
certain gases, while it allows others to pass. 

It was the opinion of (iraham that the substance of the 

i septum is capable of entering into a more or less intimate 
combination with the substance of the gas ; that on the 
side where the gas has greatest pressure the process of 
combination is always going on ; that at the other side, 

' whore the pressure of the gas is smaller, the substance of 
^ the gas is always becoming dissociated from that of the 
septum ; while in the interior of the septum those parts 
which are richer in the substance of the gas are commu- 
nicating it to those which are poorer. 

The rate at which this diffusion takes place depends 
therefore on the power of the gas to combine with the 
substance of the septum. 'J'hus if the septum be a film 
of water or a soap bubble, those gases will pass through 
it most rapidly, which are most readily absorbed by 
water, but if the septum be of caoutchouc the order of the 
gases will be different. The fact discovered by St. Clairc- 
Dcville and T'roost that ('citain gases can pass through 
plates of red hot metals, was explained by Graham in 
the same manner. 

Franz Kxner ^ has studied the diffusion of gases through 
soap bubbles, and finds the rate of diffusion is directly as 
the absorption-coefficient of the gas, and invei soly as the 
square root of the specific gravity. 

Stefan in his first paoer on the diffusion of gases has 
shown that a law of this form is to be expected, but he 
says that he will not go further into the problem of the 
motion of gases in absorbing medium, as it ought to form 
the subject of a separate investigation. 

Dr. V. Wroblewski has confined himself to the investi- 
gation of the relation between the rale of diffusion and 
the pressure of the diffusing gas on the two sides of the 
membrane. The membrane was of caoutchouc, o’co34 
cm. thick. It was almost completely impervious to air. 
The rate at which carbonic acid diffused through the 
membrane was proportional to the pressure of that gas, 
and was independent of the pressure of the air on the 
other side of the membrane, provided this air was free 
from carbonic acid. The connection between this result 
®®d Henry's law of absorption is pointed out, 

\ -Ann IJd. 155. 

I- I cljis Glcichgevviclit u. d. Diffusion \on Gasgemeugen.’* Sit/b. 

k. Akad. (Wien), Jan. 5, 1871. 


The time of diffusion of hydrogen through caoutchouc 
is 3*6 times that of an equal volume of carbonic acid, 
I'hc diffusion of a mixture of hydrogen and carbonic acid 
takes place as if each gas diffused independently of the 
other at a rate proportional to the part of the pressure 
which is due to that gas. 

We hope that Dr. v. Wroblewski will continue his re- 
searches, and make a coniplelc investigation of the 
phenomena of diffusion through absoibing substances. 

J. Cl.ERk MaWVI LI, 


MACALISTER\^ ANIMAL AfORPJ fOLOG 
An Jniroduefien />> A/iinial Mnj'/)ho/o[>y and Sy sic maiu 
Zooloyiy. Tart I.— Invertcbrata. Jly Prof. Alexander 
Macalister, M.B. (Longmans, Green, and Co., 187b.) 

H OW' many of those who are not of an txlra syste- 
matic turn ol mind, when they review their n ad- 
ing in any special line of research, have continually to 
regret that they have not had the industry to abstract as 
well as to classify the various monographs and papers they 
have perused, and to preserve them in a united lorm for 
future reference. Those ol us who are zoologists nuiy lay 
aside some of our misgivings on this score ; for one among 
us, an exhaustive reader and an acute appnxiator of ilie 
relative importance of facts, has so widely disliibutcd his 
literary investigations, at the same time that he has made 
it a principle to keep a memorandum of those points 
which have most impressed him, that he has felt justified 
-quite correctly, as all his readers we are convinced will 
agree -in placing his compilation at the disposal of the 
scientific ])ublic. The volume on the invertel^rata, now 
belore us, fills betw'een four and five hundred closely 
printed octavo pc^ges. 

It is evident that a work constructed on the piincijdes 
above indicated must be of too exhaustive and too 
absti use a nature for the coimneucing student. It would 
be impossible for any author so to combine primary 
definitions and first principles with elaborate detail as to 
produce a hook which would appeal to the tyro as wGl as 
the advanced zoologist, J'rol. M.icalisLer s “ Introduc- 
tion to Animal Morphology'’ must be ilierciou looked 
upon as an introduction to the science proper, to be read 
by the second-year student, or to I c intei leaved lor 
further annotation by tlic speciali.st. To l(..i..heri ot 
Zoology It will be lound invaluable on account of the 
great fund of information it contains in .1 highly con- 
densed form, also because in neaily all cases the nan/c 
of the authority for each important fact is associated (in 
brackets) with his observation. In such a woik we tlimk 
that no better method could have been cinplojetl. It 
V’ould have greatly overloaded tlie pages if lull icfcrcnrrs 
had been given ; and now that the invaluable Catalogue 
of Scientific Papers, published by the Royal Soc cty - in 
which the publications are arrangt^d under the names 
of authors — is within roach of all, in the libraries of 
the learned societies, if not elsewhere, it is a matter of 
no great difficulty for anyone who is jiaiticularly inter- 
ested in any special detail, to find which is, and refer to, 
the monograph or shorter communication in which the 
point in (juestion is embodied. 

There is a small detail in association with the printing 
of the work, a modification of whicii in the second volume 
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would be an immense advantage. Prof. Macalister heads 
each page with the words, Introduction to Animal Mor- 
phology.” In so doing he seems to have entirely over- 
looked the fact that the object of the heading is to give 
some notion as to what is to be found below it, and not the 
title of the work itself. Why he ,has not followed the 
ordinal y method of placing on the top of one of each two 
pages the subject of the chapter, and on the other further 
cktail, we are at a loss to understand, and suffer accord- 
ingly in attempting to make any particular reference. 

The first seven chapters of Prof. Macalister ’s work arc 
on general subjects : protoplasm, general morphology> 
histology, tectology (individuality and the formation of 
organs), reproduction, and the distribution of animals. 
There are ceitain statements in the last of these with 
which we cannot quite agree. That I'atagonia should 
be eniiicly removed from the Neotrojiical Region and 
placed together with the Southern Circumpolar Land in a 
special Antarctic, seems very much at variance with 
known facts. A\'hy the Polar iiear should be only men- 
tioned in association with the Ncarctic Circumpolar Re- 
gion ; the AarJ-vark, Manis, and Manatee with the 
Guinean ; the Catarrhine Monkeys with the Indian ; 
BennetPs Cassowary with the Australian ; the Birds of 
Paradise with the Indo-Malay, we arc at a loss to 
comprehend. 

Tn association with the doctrine of the oiigin of species 
wc arc told that, “ as a natural deduction Iroiu evolution^ 
we have Dr. law, that all structures aie 

arranged so as to give the maximum of work possible 
under the given exlernal conditions.” This law is, how- 
ever, a natural deduction from the theory of natural selec- 
tion, not from evolution ; it not being evolution, per 6C, 
but the struggle for existence which brings to the fore- 
ground the most economical animal machinery. It may 
also be mentioned that there are still wanting some im- 
portant links in the chain of reasoning which explains I 
the diminution of organs, like the wings of birds, in I 
small islands. These seem to be lost on account of the 
reduction of the struggle for existence, mammals not 
being on the ground to contest the field. Dr. llaughton^s 
law, therefore, no longer applies apparently. Why then 
are the wings lost ? 

The classification adopted is that of Haeckel modified, 
the Metazoa being primarily divided into the two sub- 
series, Poly stomata (Sponges) and Monostomata ; the 
Ccelenterata being removed from the Porifera, and in- 
cluded with the other forms in which there is but one 
aperture of ingress into the body-cavity. No very special 
stress is laid on the vertebrate affinities of the Tunicata, 
which are included in the sub-kingdom Vermes. Of their 
development we read that in Ascidia and Phallusia the 
segmented yelk assumes its mulberry form, hollows 
within, and appears as a spherical, cellular body (blas- 
tula) ; a groove indents one side of this ; the lips of the 
groove rise and close it in, except in one spot, and thus 
the body becomes bicavitary, the dorsal groove contracts, 
and the nerve ganglion develops either within it or in its 
close vicinity. On a plane between the dorsal neural 
cavity thus formed and the ventral space, a double row of 
large cells appears, which extends into the tail, and forms 
an axis for that organ, 'rhese cells resemble those of the 
chorda dorsalis of Vertebrates, and have a similar relation 


to the neural and visceral cavities of the primarily bicavi- 
tary body to that possessed by the dorsal chord. Upon 
these phenomena, observed by Kowalewsky, Kupffer, and 
others, is rested the theory of relationship of Tunicates 
and Vertebrates, which is strengthened by the setting 
apart here of a portion of the digestive canal for respira- 
tory purposes.” This quotation illustrates the condensed 
manner in which the whole work is written and the way 
in which single words arc frequently modified to do the 
duty of whole sentences. As a second illustration of the 
same method when employed with reference to the sub- 
kingdom Ctelenterata, one in which name-coining has 
arrived at a worse pitch even than in systematic botany — 
the following sentence will suffice : — ‘‘ The alternation of 
generations may be binary (hydrantli, gonophorc, -f- hy- 
dranth, gonophore, &c.), or ternary (hydranth, blastostylo, 
gonophore, -+- //, &c.), or quaternary (hydranth, 

blaslostyJc, blastochemc, gonocheme, H- /q I?, See.) ; 
or even more complex if the hydranths be heteromor- 
pliic.” 'I'hc Mollusca arc treated of between the Vermes 
and Artliiopoda, it being remarked of thtm that their 
structure can be easily understood by regarding them as 
Venues with no articulated appendages, modified by 
unequal lateral development, and by a fusion of the 
nietameies,” although “we know as yet of no absolute 
p<ibsage foims or direct synthetic typos.’' Tliis being the 
case, we cannot understand how each of these majui 
groups can be regarded as a sub-kingdom. 

The autlior, in his preface, regrets that, owing to the 
long time that the work (written in 1873) going 

through the press, he has not been able to introduce into 
it references to recent discoveries, which explains several 
important omissions. Notwiihstanding this, we are con- 
vificcd that all zoologists will agree that the work is a 
most valuable addition to the literature of gciicr.il animal 
morphology. 


OUR BOOK SHELF 

Introdnctory Text-book of Physical Geo<^raphy, liy 
David Page. Kighth Edition. (Blackwood and Sons, 
1876.) 

iNTRuDUcrroRY text-books on Physical Geography are 
not numerous, and if wc may judge by the calls for new 
editions, this one is growing in favour. It certainly gives 
in a short and handy form the most important facts of the 
subject — and in the descriptive part it is merely a question 
of the selection of the most important, and in this respect 
we think the selection judicious, as indeed it would 
appear to have been found. Dr. Page comes to Physical 
( Geography from the side of Geology, and his readers reap 
the benefit of it, in the chapters relating to the structure 
of the earth, and to the work of rivers, and to the positions 
of mountain ranges, which are very good . In many other 
respects too, the book is worthy of the support it receives, 
the facts being told cleady, concisely, and for the most 
part truly. 

We cannot help, however, drawing attention to one or 
two points which we think would at least have been dif- 
ferently worded if the author had approached his subject 
from a physical side in his explanation of phenomena. 
Thus we are told with reference to water, that “ when 
converted into steam it occupies 1,696 times more space 
with a specific gravity of only •622,” The only standard 
of specific gravity mentioned is water at 62° F., and a 
physicist might ask at what pressure is the steam ? 

Again, We read, “ the atmosphere being the medium 



May II, 1876J 


NATURE 


27 


through which the sun’s heat is conveyed to and from the 
earth, the lower and denser strata absorb the greatest 
amount, and are necessarily the wanner a sentence of 
which a teacher would score almost every word. Again, 
on the subject of dew, we read that “ substances like 
glass, &c., which rapidly lose their own heat and slowly 
acquire that of others are susceptible of being copiously 
bedewed." The italics are ours. And once more, “when 
the temperature of the air is reduced below that of the 
invisible vapour it contains, the moisture becomes visible." 
These extracts could be multiplied till we might wonder 
if it is really a book on Physical Geography we are read- 
ing. But these are serious defects, and we wish they 
could be altered. By the side of them it is of less conse- 
quence that while we read in the Preface that “ this 
revision embraces all that is important in recent disco- 
very ; ” yet on turning to the temperature of the sea, 
where the most important changes have taken place in 
our knowledge, we are still referred to Sir James Clarke 
Ross, and told that the ocean has below the surface a 
uniform temperature of 39^'^, for which at the equator we 
must descend deeper than anywhere else. We can 
scarcely imagine that any amount of clearness idll atone 
for these things ; let us hope they will be seen to before 
edition the ninth is required. 

The Flora of Soalh Aitsiralia. By R. Schomburgk, 

Ph.D., Director of the Botanic Gardens, Adelaide. 

(W. C. Cox, 1S75,) 

Wf, have here a complete list of the indigenous flora of 
South Australia, both tropical and extra tropical, with 
some general remarks prefixed. The most predominant 
natural orders in the colony are Leguminoso?. Myrtaccae, 
Composita;, Protcaceap, Crucifera?, Rubiacea;, and Gra- 
mincac*. The genera and species are remarkably circum- 
scribed in area ; many are found in one spot alone. The 
colony is singularly devoid of native edible fruits and 
roots ; on the other hand it produces abundance of valu- 
able timber-trees and of plants suitable for the manufac- 
ture of paper and other fibres, and for the production of 
dyes ; but most of the valuable crops arc naturalised 
plants, introduced from Europe or other parts of the 
world. A. W. B, 


LETTERS TO THE EDITOR 

[ The Editor does mi hold himself responsible for opinions expressed 
by his cot respondents. Neither can he undertake to return^ 
or to correspond with the writers of rejected manuscripts. 
No notice is taken of anonymoi 4 s communications. ’\ 

Theory of Electrical Induction 

In Nature, vol. xiii. pp. 437, 475, Prof. Paul Volpicelli gives 
an exposition of the two theories of electric induction, containing 
copious references to the writings of electricians, and numerous 
experiments of his own. It is remarkable, however, that he 
has not only omitted all reference to the works of Poisson, 
Green, Thomson, Beer, Betti, &c., who have studied the mathe- 
matical theory of induction, but he has not even introduced the 
word potential into his exposition, unless we are to take the word 
tension in the sense of potential, wheie he says that a certain 
portion of electricity possesses tension while another portion 
does not. 

The result of this mode of treating the subject without calling 
in the aid of those ideas and phiases which the progress of 
science has de\ clojicd, is to convey the impression that the whole 
theory of indu( lion of electrification on the surface of conductors 
is still in a very imjierfect and vague condition, whereas there is 
no part of electrical science in which we can trace more distinctly 
the correspondence, quantitative as well as qualitative, of the 
phenomena wuth the general laws of electricity. It appears, 
however, from what M. Volpicelli says, that an erroneous theory 
^ Scuerally adopted in treatises on physics and electriciiy, 
and that it ought to be superseded by a more correct th ory first 
by Melloni. 

t>oth theories admit that if an iasttlated conductor, without 


charge, is acted an by a charged inductor, the surface becomes 
electrified, oppositely to the charpe of the inductor c-n the parts 
nearest the inductor, and similarly to the charge of the inductor 
on the parts farthest from it. The fiT<;t of the two theories, how- 
ever, asserts that both these electricities are “endowed with 
tension,’* whereas the second, that of Melloni, asserts that the 
electricity of the same k'nd with that of the inductor is alone 
“endowed with tension, ’ while the other kind of electricity is 
entirely “latent or dissimulated.” 

The only sense which we can attach to the woid “tension” 
as thus used, is that which modern writers mean by “ potential,” 
or potential function, the difference being that thewoid tension 
is often used in a vague manner, whereas potential is stiictly 
defined. 

Tims a point in space is said to have a certain electric potential, 
and since all points of a conductor in electrical equilibrium have 
the same potential, we speak of the ]>otential of the conductor. 
But we do not speak of llie potential of a charge of electricity, 
or of electricity being endowed or not endowed with potential. 
Such language would only lea<i us into error. 

Let us suppose the inductor to be chargeil positively and the 
induced body to be insulated and originally without charge. 
Then, since its insulation prevents any electric communication 
with other bodies, its total elcctrificaliou must remain zero, or 
there must be as much positive electrification as thcie is negative. 

Hence for every line of electric force which proceetis from the 
inductor and falls on the induced body, there is another which 
proceeds from the induced body and falls on the walls of the 
room, or on some other body whose potential is rero. The 
potential of the induced body must theicfore be intermediate 
htlween that of the inductor and that of the walls of the room, 
which is generally taken as 7.ero. The potent ial of the induced 
liody is therefore positive. 

'i'here is thus on the surface of the induced body a region nearer 
the inductor which is negatively electrified, aiul a region further 
fiom the inductor which is positively electrified. These regions 
are divided by a neutral line on the sujface, which is the section 
of the surface by an equi})otential surface m space W’hich has the 
same potential as the induced body. 3 'hc total charges on these 
two regions are exactly eijual but of opposite signs. 

If a small insulated conductor is placed in contact with any 
part of the suiface and removed, it will be found (o be electrified 
in the same way as the part of the surface with which it was m 
contact. A fine shojt needle point, or a Imnnng pastille, placed 
on any pait of the surface will dissipate the Hnd of electricity 
which exists on lliat part of the surface. Sec Riess, “ Reibungs 
ElcktriciUl,” Art. 247. 

If any part of the induced body is placed in electrical coimec- 
lion with the earth by touching it with a fine wire, positive elec- 
tricity will be discharged, and the potential of the induced body 
will be reduced to /.cro. This will be the case whether the part 
touched be positively or negatively eleclnfied. The quantity of 
electricity discharged will be the product of the potential of tlic 
induced body into its electric capacity. 

After this discharge every jiart of the surface of the induced 
body will be negatively electrified, but the paits nearer the 
inductor more than those which are further from it. 

In the mathematical tretatment of the subject Thomson has 
found it convenient to divide the electrification into two parts, 
each distributed over the induced body acconbng to its own law. 

(a) The induced electrification when the induced body is con- 
nected to earth, and tlie charge of the iiiductf>r is E. This 
electrification is negative on every part of the surface, but the 
density is greatest next the inductor. 

(JS) The elecirification when the induced body has a potential 
P, and the inductor, still in the same place, has no cliargc. 'J'iii.s 
electrification is positive on every part of the surface. 

From a knowledge of these two distributious it is easy to 
determine a third, in whicli tlie total electrification i^ the alge- 
braical sum of (a) and ()8), and in whicIi the value of P is such 


that the total clectrifical ion is zero. 

We might then abSi rt that the electrification (^) is free, because 
it will be discharged ir the body is connected to earth, but tliat 
the electrification (a) is latent or dissimulated, because it will not 
be discharged to earth. 

The only danger of this mode of exposition is that it may 
suggest to a beginner the notion that electricity, like water and 
other substances, may exist in different physical states, in some 
of which it is more mobile than in others. , • 

This idea of variation of quality once introduced into the 
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mind vull tend to j i event the student from foiming iny cltai and 
distinct cf»nccptK>n of the phenomena 
Let us now examine how far M. Volpicelli’s experimental skill 
and extensive leading have enabled him to give an a(cuiate 
account of the jiheiu mena, and how fai he may have fallen into 
trior fiom not availing himsJf of the idti of dectuc {loten 
tub but continuing to employ that of liteiit tlciliicity 

Mellon], m his exposition has lepresciUed the homonymous 
cJecliihcation (^) as gicatci < n the side of the induced body 
fuither fiom the inductor Ihe fact, howtvei, is tint the elec 
tnfication is distiibiUed in the simc w ly as it would be if the 
inductoi were in its actual ]o ition and in ulitcd, but without 
charge. It will theiefoic be densest ( n tlie j) ojeiting puts ol 
the induced body , but if the two extienuties ol this body nre 
geometrieilly similar, and if the indueloi is ni'ide of a tend leli ig 
substance, it will be somewhat denser on the ext remit) (i ) next 
the inductor, because tlu suifiee of tJie inducU i itself (<) will 
beeome electrified and the eleeirieity on the side next to n will 
be negative 

1 ut the inequalit) of the distribution of the negative eleetiifi 
cation (a) is so much gi cater that it eomjdetely masks thxt of 
()8), so that fiom an expeiimenl il ] oint cf view we must repaid 
this erioi « f Mellom as a vciy tnfling c ne. 

[he next point we mu^t notice is the nio 1< in whnh objection 
(■5)1^ exj rcssed It is as fol ( ws 

“()) J>eeause ol the two 1 iinL el eleetiicit) which coexist 
upon the indmed insulated I ody, only the h mionym ( i llic in 
ductor IS dis q ated /) lonta f ni/i thi a (1 he itahes are ( ui 
own ) 

We have no evidence whatever that electiieity is e er dissi- 
pated by contact with an, whethci diy 01 n 01 t, inde^-s th 
elecluc density is so great tliat i disiuplive di elni,^e ta t ])1 ue 
in the forms of “ glow, 1 lush, or >j aik, /loni hiipj iiit 
connected with the elect ufied body 

If the electiified body ii d the si iioundiii,, eon nieloi have 
rounded surfaces, and if the {.oteiuial is nioteiUc, it \(je\is 
fiom the t x| eiimenis of Jiolt/m imi^ tl it no 11 tvsn c tide jn nii j 
of eleeirieity passes throi ^h nir oi omei gi ^s, even wlcu 
gieatly raielKel, and when the exjictimeni i eontii ue<l i 1 
fourteen houis 

J have 111) self been unahU to deteet nri) londiictie^n lluoiu li i 
stiaUim ol siillaicftwo nnJlinietics tliekiess, even witn the 
lempcialuie was lai ed to a red lie a iiid when slcun ( i tl c j 
vapoui ot mereeiy ci of st dium was in u cnee I between the I 
opposilel) eleelrilie I ‘■ml uts Il,lio\e\tr in ') 1 1 w is u Ire 
dueed, then wa a eonsi lu ible elleet n si 1^ lioni eonvc U n ly 
the solid ]»ai licks 

Ihi call e oi ihe powi-iful clectuevl cllrcl tf the hein f 
In ated iiiaUi 1 ri niglioin il»ui 11 s hum 1 01 liom tied h 1 ill, 
IS in Guliii It s evpci luiciils, ic iLine a |ccialinNc ti iti > i 
Ihe dissijaliou (1 the eli u^e ol 111 ul ite 1 bulits which \\c 
actually ob ei ve seems to dtjuncl 1 111 t ijj illy 011 tic in ->111 ding 
suiipcUs on wliieli the) ue ] laced, ind il tics ic il j o ul 
gliss the euiicl lelj )ii is alinusl cnliuly due l » inoi lint on tl c 
miliee of lliegnss h llie an which i m c out lel with tliej.li^s 
msulatoi IS teileilly diy the dissij dun r 1 eltdiu !> will 1 1 ex 
tieinely sm ill evui when ilie 111 in eoi let with lli cleilnlicil 
body Itself i k uled with inoisuiu. 

It is not, Iheieloie, by eiiitiet with the in tl it the eketueily 
escapes, but I y ecnductioii to the caith along the so exiled in u 
lating supi orG, ana the ellcct of this conduetion is of couisc 1 1 
leduce the j olential to zero by discharging eleeliieit) of the ame 
kind with tl It of the inductor 

W t come next to the uitli of the five faet^ miiitic ned undir 
the headol the I ust 1 xiieiiment It is stated as I II )\\s 

“ 4 loiiiis applied to tl e cxtiemityof the cyluiclci ncue t to 
the iiiducloi allow only the hoinonyni ol the mduetoi to eseiiK, 
and not at all the opposite ekeuicity 

Ihis will be the case it the jioint is elcetiically connected with 
the earth, and made to ajii roach uiy pau ol the suilxee c f the 
cylinder, but if, as the words seem ralhci to imily, the point 
is ati ached to the eyliudei and )i(jecls into the an, then the 
statement is exactly cpposite to that given by kiess m Ait 2\j 
of his book, who eoireeiiy tells us that it the eyknuei has i sh up 
point at one end, then if the point is tuined towxids the 111- 
ductoi, the cylinder beec mes eliaiged smilaily to the mduclui, 
whereas if the point is turned iway fu m the inductor, tl e e)lmeler 
becomes ehaiged oppesiiely to the inccueioi, the elHcl aigt from 
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the point being always of that kind of elcctiicity which cm st-, 
on the part of the cylindei wheic the jioint is placed 
The fifth fxet slated to be established by the experiment is- 
“5 Induced electricity of the first kind (opposite to that of 
the induetoi) is not Iransferied from the induced body to the in 
ductoi, but the eleetiicity of the inductor m ly ceitaiiily he trans- 
ferred to the mdiieed bod).” 

I or the sake of distinctness, let us say that the mduetoi is 
positive, then it is here asserted that negative elecfiicity does not 
pass from the cylinder to the mduetoi, but that iiositivc elcetii- 
eity ]>is cs fiom the indue tor to the e)limler 

If M \oli>icelIi e in ^^ive us an txpeumental method of dis- 
tin,^uishing between the jiassage of ntgative cleetueity from /> 
to /, and the j>assage of pc sitive ekctricty fiom A to A, we 
may ex})tci to Jtain inoie of the nature of eketiieity than any 
of oui j-)h)sici t have hitherto even hoped foi 

J C 1 1 1 i Max\m 1 1 

Cherry Blossoms 

Ix the list mimlti of kAiLii (vol mv , j) to), AIj 
P iv<i silks that the lloAcis ol ihcwild cluiiy iic 1 itkii oil in 
III c uinlu IS in n ucli the aineniiiiiari 1 foiinci ly dtsciibc d 
ill tl e ease of the j nniio'-e 'some di)s igo 1 ubstivid m xny 
cIiMi) blossom in tl is si itc, and lodiylsiw ‘-omc iclually 
fxilin •• I ij pro idled Icalthil) so is t > discover v\li it bud v\ is 

II \ oil , inci behold It W.IS a squinel Ihc^c coiil le no doubt 
1) u it f r the quiircl w'’s low m the tin nid let mil) 1 id 

a 1 lossc m b tween il-, tec‘]i It is none th( 1 s tiiie that bud 

III (Wit 1 Ik ilu flowti of tin ehcTiy tiec 

[> )wn, 1 » cl tuh 1 u, M 1 ) (> ( 11 \i i T 1 ) \ i \\ IN 


Ihe Polkn of tlu Cherry 

Ihi jsi u iKC oMln indc liiulc icpi idueli norwu IcuKlvintiu 
of /n/z Ills iNcpieiilly Liven ris( to the u petition of c-iiontoiis 
diiwings in ouc seientilie t xt book atlei inothei I jtinital 
text 1 ool s seem to h iv< ufltied especially 1 tins a), in ec 11- 
stqLicm.t of tie gieal deal h of new and on^m il iilus an 1 s 
b) vhieh tliev ue ch laeteii ed JVlaiiv I ot u e^l slui^ nt mils 
liavr 1 eeii ] e/ Ic 1 1 y the 1 ti ill ar ijijie 1 uiec pu lU I 1 ) ihe 
J ollen o the ehcirv m i vti) liiniliai di i in , hau'ly 

uflieiciitly exj lined that ‘ thf eseajn of ihi f i h 111 an 
iiugulii jtl, IS then upicculcd, h noth 11-, to d with the 
picc s ol fell itaticn, 1 ut is in lit itlii il lorm il j hu o 
111 uc u ek] end 1 ^ on llit bui t ii o t i ] c 1 11 .^1 in 110 nLi 

belli in iskmii}. Ilu shaj e c>l i c j kn p i n, liiv ,ki 

txin 1 le, in 1 alloui s ‘ ( j s 1 o >1 clLctU), leM ml nd 
Dei usiie (leiieial S)sijii ot boiany, and i )r IJo Icrs 
stuneePnne ‘ b )t iny ' is also iiuoiu elly indie ikd Ilie 
jeiltetly jlitiieill iin upieseiited in ilu i diiwiug is ilrnc I, 
if lu t illogether, ccnfiiied to anemophilous khi Is, lc.uili el liy 
ihe wind Ilu eheiiy is, on the cc nliai), eii )iu j uilou md 

its ])o’kn 1 III il es of the genei il eh u iclei < f lus eh s of j 1 u Is 



Ihough somevvh It vaiiabk in si/e andfoini, the gi iins art, I 
1 elieve, never spherical, but ellipsoidal, with three longituoinal 
fuirows, as lepitsented m the longitiidii al and ajueil a«-peets, 
a, hy m the accompanying liguic The pollen has, however, 
well marked characters of its own, which distinguish it from th b 
ol allied plants, the ends often appanng tiuneated, a»iepie 
SI nted m t, and some 01 all ol the gi ims luort ^ ibl ous on one 
fact than anothei {d) Most pollen grams assiimci a nun 
spherical form on being moistened with watei 

Ai 1 Ki D W. Pi NNEi 1 

* In Hotkcr Punur there ib the furthci corn} lie i um of the accitlcnul 
ttinspo itmii of the heures of ihc ciieiiy md c veiling j luiuo c ll c w il 
ku jwn tnaiiRiiliir foim of ihe 1 ittci I tint, altnl iit< 1 l j ll c I rmci 
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Spring Dynamometers 

In a former brief communication of mine on the subject of 
clvnamorneters (Natuuk, yoI. xiii. p. suggested by an in- 

cidental remark made by Mr. Bottomley, I observed that “about 
thiee years ago Prof. Ball wlien introducing the C. G. S. system 
of units into the course of mechanics in this College had a senes 
of dynamometers in absolute measure specially constructed for 
him.” In reference to this statement, Dr. Ball’s successor In 
the chair of mechanics Prof, llennessy, points out, in a letter 
to Nvtiire (v(^ 1. xili., p. 4^0), that “the system actually 
employed is not that referred to by your correspondent ; I 
generally employ the kilogram, metre, and second, and some- 
times tie foot, pound, and second, to measure a dynam or unit 
oI force.” It is, however, evident tliat the few words in my 
forn^er letter did not question the merits of any particular system 
of units ; whether the use of a mixed system of kilogram -metres 
and foot-j)oun<lb be an imjirovcmcnt upon a system now generally 
coming into ii»e is a matlei of opinion. And though the sub- 
ject can liardly be one of much interest to your readers, I 
may, pcrh.qis, icrnaik that so far as my statement concerns Dr. 
Jfall it is i)erfc{ lly accurate ; he was in the habit of using the 
C. G. S. sy tem m his classes here, and I was unaware any change 
had been made in this respect, the following statement occurring 
in J'rof. Ucnnes-,j’s own syllabus for the present as well as last 
s S'vion : — “"riic unit of force employed is the ‘dyne,’ or that 
foice which, acting uniformly upon one gramme for one second, 
XV ill give it a velocity of one centimetre a second.” Kven if 
rcfinn c had been made to jhof Hennessy, one would naturally 
hove c< ncliided that the printed syllabus, authorised by the 
Ik]iaitmenl, was the one “actually employed.” 

Passing on to Dr. Ball’s dynamometers, Prof, Hennessy re- 
mail.s that “ they cannot be depended upon to results within the 
tenth of a Icdogi.iinmc ” — finer readings xvhen necessary could, no 
doubt, lit taken liy the eye, but that is really only a question 
for the niakv r, and the sjiecial jmrjiosc for which these instiu- 
mtiihs wcie dcsi. in (I : tlitn fcdlows tJie strong assertion that 
“ spiing d>nainonicteis are totally unfit for nicasming units on 
the (\ C). S. ‘system.” As several instruments of precision 
depending on the tendon of a spring rccui to one’s mind, instru- 
im ills that only require jn-oper piccautions to yield extremely 
delicate and tiu>lwoitliy results, it would be interesting to know 
upon what groiiiuls I’lof. Hennessy bases his emphatic and 
reiteiatcd asseiiion. If it be meicly a question of individual 
opi>iion, ujioii this .‘•uhject hardly any aulhoiitics that could be 
quoted would cany such wn-ight as Sir W. Thomson and Prof. 
P. G. 'i'.'il, v\ho s])cak thus in theii treatise on “Natural 
I’lulosophy,” p. 127. “.Spring balances we believe to be 
ca])alde, if carefully constiucted, of livallmg the ordinary balance 
in atcuuuy, v lidc for some applications they far surpass it in 
sen-ii)ilily aii<l convenience.” 

Koyal^C olkge of Scicnee, Dublin W. F. BarkF.TT 

The Meteors of April 20lh 

BE'iWiiLN ten and twelva o’clock on the night ot April iSth, 
Mr. W. L. Taylor, a member of the junior class in the State 
University, witli scv'cial other gtnllcracn, observed an unusual 
number of sliooling-stars. These gentlemen were returning in 
an open waggon fiorn lUlettsville, eight miles north of Bloom- 
ington. No count was kept of the number of meteors observed, 
but the a])pearance was so frecjueiit as to attract the attention of 
all the company. Mr. Taylor thinks the number noticed could 
not have been less than twelve or fifteen. From the descriptions 
given of the meteor tracks, 1 find that they were nearly conform- 
able to the radiant of the Lyraids. The meteors were remark- 
ably brilliant, apparently equal to stars of the first or second , 
magnitude. 

At my re«juestMr. Benjamin Vail, a student of the University, 
made observations on 1 he nights of the iqlh and 20th of April. 
Both nigl ts were so cloudy, however, that a continuous watch 
would have been useless. About eleven o’clock on the night of 
tlic 19th, three meteors were seen in the north-west, where the 
} i>ky at the time was paitially clear. 

Bloomington, Ind., April 2G Dmuel Kirkwood 


American Mocking Bird 

Ameiican mocking-bird, about a year old, which I had 
brought from I’eniiessee, has, for the past three or four weeks, 
been affected with an irritation round the eyes, causing the 


feathers to fall off and the flesh to swell ; the bird is otherwise 
in a healthy condition, but has not sung since it has been aflecied 
with the soreness ; it has the proper food supplied, and iD cjige 
is kept in a clean state ; could any correspondent kindly inform 
me the cause and cure of the disease ? ftl, C. 


An Unusuxl Optical Phenomenon 

This morning, a little after nine o’clock, the ouluiaiy solir 
halo, radius about 22'", was seen. It was bright, and the red 
very distinct. 

On turning to the north to find the direction of the cloud drift, 
a white band v^as .seen extending to the north-east in one direc- 
tion, and on to the west and south in the other. Its width was 
about that of the halo near tlie sun. A pair of coiniiasses and a 
]vrotiactcr gave the altitude of this circle about 45^’. This 
being about the sun’s altitude, the plane of the circle was no 
doubt parallel to the hoii/m and pas.se{i through the sun. I 
believe tlie circle above described to be but rarely seen. 

Mr. Crossley s Observatory, Halifax, May 3 


OUK ASTRONOMICAL COTAJMN 

1 HE Binary X Ophiuchi. — An examination of the re- 
cent measures of this star, shows that neither of the orbits 
computed some 25 or more years since by Madler and 
Hind at all lepicsents the later course of the companion, a 
circumstance mainly attiibutablc, as it *ippears, to error 
in one, if not in both, of Sir W. Htrschers measures. 
Struve at first consideied that the angle of 1783 retjuired 
a correction of 180^’, but at a later period he w.is inclined 
to a))pl> a similar correction to tne angle of iSr2, and 
Dawes also believed it was the latter mea.sinc which rc- 
(luiied alteration, in order to render any orbit possible. 
It is upon this supposition that the orbits of Madler and 
Ilmd have been calculated : the two sets of elements are 
subjoined : - 


I’cri-astrou passage 

M.t.lln 

Hind. 


J 79 J'-JI 

Teiiod of revoJMtion in years 

89 OJ 

95-88 

Node 

32' 42' 

30« 23' 

Angle between the lines of nodes ) 
and apsides on orbit ) 

12O' 4’ 

ns‘ 24' 

Inclination 

• 40 ^5' 

A^f 4C 

Fxcentricity 

• 04530 

0*4772 

o '*«47 

Semi-axis major 

0' 842 


Madlcr’b oibitwas published in UntersiKhuiigeii uber 
die PTxstenic-Sy Sterne, Eistcr Theii.” The second orbit was 
founded upon observations to about the same yeai*, 1849. 
The projection of the measures since this epocii, however, 
makes it apparent that the real orbit must be materially 
different from the above, and the star m.iy be recom- 
mended to the atl ntion of those w^ho are interested m 
the determination of elements of the re\olving double- 
stars. 

Sir W. lierschel’s papers t onlaiiung his measure s of 
double stars communicated to the Ko^al Society, not 
being always of easy access, the following extracts fiom 
his notes on X Ophiuchi may perhajis jirovc useful • - 

From the Phi/, I'niRs., vol. Ixxv., p. 62 

“I. 83; 1783, March 9. A very beautiful and close 
double-star, L. w. ; S. blue ; both fine colours. Con- 
siderably or almost very unequal. With 460, | or 4 
diameter of S. ; with 932 full \ diameter of S, ]^lsition 
14“ 30' n. following.'' 

From the memoir of 1804 - 

“May 20, 1802, position v\a.s jo"' 41'. 'I he position 
March 9, 17<S3, was 14' 30', noith iollowmg. Ihc dilfeicncc 
in nineteen years and sevent>-two days is 6'' ii\ May j 
and 2, 1802, I could not perceive th(‘ small star, though 
the last of the two evenings was very fine. Mas 20, 1802, 
with 527, I saw It very well, but with gieat di/iiciilty. 'ihe 
object is uncommonly beautiful, but il rct|uires a most 
excellent telescope to sec it well and the focus ought to 
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be adjusted upon e of the same constellation, so as to 
make that perfectly round.’^ 

These remarks have an essential bearing upon the in- 
vestigation of elements. The components must have 
been vciy close at both HerschePs epochs — if there be no 
mistake in the register — and this is not at first sight 
readily explained by the curve exhibiting the motion of 
the smaller star from Struve^s earliest micrometrical 
measures in 1825 to the present date. 

Herschel further remarked in 1802 that the appearance 
of the components was much like that of “ a planet with 
a large satellite, or small companion,” and strongly sug- 
gestive of “ the idea of a connection between the two 
bodies, especially as they are much insulated.” 

The Rotation of Venu.s. — In a note upon the time 
of rotation and position of the axis of Venus, which 
recently appealed in this column, reference was inad- 
vertently omitted to Flaugergues* observations at Viviers 
in July, 1796, which, according to a communication from 
Val/ to the Astronomischc Nachrichten (No. 278, vol. xi), 
seemed to favour Bianchini^s period, and placed the north 
pole of Venus in longitude 321'^ 20', with an elevation of 
16’ 28'. Details of the observations are wanting, but 
Val/ st«ites that Flaugergues observed with “ une ancienne 
lunette deux verres de 18 pieds dc long, amplifiant 105 
fois qu’j) ditfort bonne.” He also employed one of I4feet, 
and a telescope said to be good, which Legentil brought 
from India. Vaiz adds : “ J’ai vu le dessein origiiud dc 
la tache, elle ctait grande et de forme trapezoide arrondie, 

Hussey’s vigoious but prejudiced defence of the extra- 
01 dinary period of rotation assigned by Bianchini will be 
found in Astronomisihe NachriLhteu^ No 248. 

h'ntbch, of (.luedhnburg, thought some observations of 
his in April i8or indicated a period of 23h. 22m. (Jh'rlitter 
AstronofJii^chcs JixtDhuih^ 1804, p. 213). 


SONG OF THE S CEE IV 

A M0^ iN(r form or rigid mass, 

I nder whate’er conditions, 

Along successive screws must pass 
Between each two positions. 

It turns afound and dtdfs alon^ — 
'J'his IS the burden of my song. 

'I he piith of rew^ if multiplied 
By angle of rotation, 

Will give the distance it must glide 
In motion of tianslation. 

Intinite pitch means ))urc translation, 
And zero piu h means pure rotation. 

'I'wo motions on two given screw'*, 
With amplitudes at pleasure, 

Into a thud sciew-motion fuse ; 

W'lioa* amplitude we measuie 
B) naialle.o'Tam eoustiiii tion 
[\ \ i\y ub\ ions (Icdiictiou'. 

Its axis cuts the nodal line 

Winch to both scicws is normal, 
And generates a foim divine, 

Whose name, in language formal, 
Is surface-ruled of third degree.” 

( ylindjoid is the name for me. 

Rotation round a given line 
Is like a fonr along. 

If to say couple you incline, 

You’re clearly in the wrong ; — 

Tis obviOus, upon iclleaion, 

A line IS not a mere direction. 


So couples with frattslalions too 
In all respects agree ; 

And thus there centres in the screw 
A wondrous harmony 
Of Kinematics and of Statics, — 

The sweetest thing in mathematics. 

The forces on one given screw, 

With motion on a second, 

In general some work will do, 

Whose magnitude is reckoned 
By angle, force, and what we call 
The coefficient virtu aL 

Rotation now to force convert. 

And force into rotation ; 

Unchanged the woik, we can assert, 

In spite of transformation. 

And if two scicws no woik can claim. 

Reciprocal will be their name. 

Five numbers will a screw define, 

A screwing motion, six ; 

For four will give the axial line. 

One more the pitch will fix ; 

And hence we always can contrive 
One screw reciprocal to five. 

Screws— two, three, four, or five, combined 
(N o question here of sex). 

Yield other screws which aie confined 
Within one \Lie\a toniplex. 

Thus we obtain the cleaiest notiim 
Of freedom and iOfi\t faint of motion. 

In complex 111. three sevcuil screws 
At every point you find. 

Or if you one direction choose, 

One screw is to your mind ; 

And complexes of older 111. 

Then own reciprocals may be. 

In IV., wherev’er you amve, 

You find of sciewi a ioik. 

On evc)> line in complex V, 

There is precisely one ; 

At each point ot this complex iich, 

A pUne ot scicws have given t)itcli. 

But time would fail me to discouisc 
Of Order and Degicc, 

Of Impulse, Knergy, and Force, 

And Reciprocity. 

All these and more, for motions small, 

Have been discussed by Ur. Ihdl. 

— ^ 
ON THE ri'.l.KTHONh, AN JNSTRUMET \ 

EOR TRAESMITTING MlhSlCAL \Ol '1 
/,’] MEANS OF ELKCTRICITY ' 

M K. KLIS^A gray recently read a paper beiort 
an American Society explaining his appaiatus foi^ 

experimentally how, by means of a cunent of electricity 
m a single wire, a number of notes could be reproducer 
simultaneroubly at a great distance, and how by this 
means,' 'also a number of telegraphic messages could b(| 
tran/s’mitted at once along a wire and separately receiver 
at' the other end. One ot Mr. Gray’s apparatuses wa‘ 
exhibited in London at the last Murle ot the Society 
Telegraph Engineers by the president, Mr. Latimei 
Clark. The principle of the apparatus is as follows ; — 

A vibrating reed is caused to interrupt the electric 
current entering the wire a certain number of times pei 
second and the current so interrupted at tlie sending end 
sets a similar reed vibrating at the distant end. 
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The sending reed is ingeniously maintained in constant 
vibration by a pair of intermittent electro-magnets which 
are magnetised and demagnetised by the vibrating reed 

Thus in Fig. i (which represents the transmitting part 
of the telephone and its connections for a single note), 
the current from the magnet battery flowing in the direc- 
tion of the small arrow passes through the pair of electro- 
magnets A to the terminal r of the reed R, and thence by 


the spring contact b and the wire bl to the battery again, 
completing its circuit without passing through the other 
pair of electro-magnets i’., which are not therefore mag- 
netised. The reed k is consequently pulled over by the 
electro-magnets a. But on this taking place the spring 
contact b is broken and the circuit is no longer com- 
pleted through b/. but through the electro-magnets B, 
which are consequently magnetised, and tend by their 
induction on the reed to neutralise that of B. The reed 
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screforc spiiiijis. b.irk l<» iu uiiennediary position, but in 
[doing the contact at b is again made and the ehetro- 
«gnets II again shoit-ciri uited and the reed pulled over 
K- rather over, loi it has its own resilience or 
jSiing) towaids \; so this goes on keeping the reed in 
vibi.ilioii between (lie ekrtro-niagnets an<l alternately 
malcing, and bieaking the Sjiring contact and also that 
of f/, tlie numbei ol contacts per second being dependant 
oil ih^ vibrating period of the iced. 

, While this is going on the reed of course cinhs its mu- 
sical note. Two Lcclanche or bichromate cells arc 
sufticicnt to work the transmitter and give a good note. 
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The spring contact b is to be adjusted by the s( rew there 
seen until the note emitted by the reed ib both loud and 
pure. The magnets A and v. are adjustable to or from the 
reed by the milled heads c and r>. 

The spring contact {j Just mentioned belongs properly 
t^thc line circuit. It is the intermittent contact which 
interrupts the cunent sent into the line. As will be seen 
hoin the diagram the circuit of the sending battery is 
^^lade through the key k, the reed, and the spring contact 
On holding down the key K the current flows into the 
hne, being interrupted, however, by the contact a as 
many times per second as the reed vibrates, and this 
intermittent current flowing to earth at the distant station, 


made to elicit a corresponding note fiom the rcci'iving 
apparatus there. 

The receiving instruments are of two kinds, elortro- 
magnetic and jdiysiological. 

Tn the tirst there is a plain double clcctro-magnct with 
a steel tongue having one end rigidly fixed to one pole, 
the othei end being tree to vibrate under the oilier pole. 
'I his stands over a wooden pipe closed at one end. 
'I'liiis ill Fig. 2 / J‘is the steel tongue tixed at / and fiee at 




I / 

I 
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T, while B is the sounding-pipe. The received current, 
coming from the line and passing through the clcctro- 
magnct M to earth, sets the tongue vibrating, and the 
pipe gives forth the same note as the reed at the sending 
station. Ten Daniell cells working through j,cx>o ohms, 
give a good strong note, especially when the receiver is 
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held in the band close to the head. The screw Fig. i, 
must be adjusted to give the best effect. 

The oilier rertiving inslnimcnt is the most interesting 
of the two. It consists of a small induction coil used in 
conjunction Avith a peculiar sounding-box, as shoAvn in 
Fir- 3- 

Here the linc-current is passed to earth through the 
primary circuit P of the small induction coil, and the in- 
duced current is led to the sounding-box. This consists 
of a flat hollow cylindrical wooden box B, coveted by a 
convoluted face of sheet zinc with two air holes ////, per- 
forated in it, this box is attached to a metal axle A, 
turning in forked iron bearings, insulated from but sup- 
ported by an iron stand s. By this itieans the sounding- 
box can be revolved by the ebony handle i:. The zinc 
face is connected across the cmjity interior of the box by 
a wire \v to the metal bearings on the other side. One 
end of the secondary ciicuit of the induction coil is to bo 
connected to the metal bearing by the terminal a, and 
the other to a short bare wire held in the left hand. On 
then striking a finger of the hand holding the wire smartly 
across the zinc face, the proper note is sounded by the 
box ; or, what is more convenient, on turning the box by 
the insulated handle and kcciiing the ])oint of the linger 
rubbing on its lace, the nul(‘ is hcaid. The rough nncler 
side of the finger pressed pretty hard on the bulging part 
of the face is best. 'I'lic instant the current is put on by 
the sending key K, Fig. t, tli«‘ diy rasp of the skin on 
the zinc-surface becomes changed inlo a miisiciil noti‘. 

These soundcis ran bo niad<' to rc( eive iiiditfercntly 
a vaiiety of notes. I have under my (.iie at present a 
telephone with four liansunttcis tuned to giv'e the four 
notes of the cornnicm clioid, and two lecemrs, which 
interpret tijually well any one of these notes or all 
together. But sounders are also made in the same way 
which will emit only one special note, and so are sensible 
only to the corresponding current. It is by tlicir miMiis 
that the telephone can be applied to multiplex telegraphy. 
As many as eight transnntters may be set to inUTrupt the 
line current according to the vibrations of eight dilfcreiit 
tuning-forks, and the resultant current can be made by 
means of eight spe( lal receivers to 7(‘prodiiee the same 
number of correspond ing notes at the distant station. 
The current is controlled by eight keys at tlie sending I 
end and sifted by eight sounders at the receiving end, | 
each sounder being sensitive only to those pardons of the 
current affected by its corresponding^ transmitter. The 
superimposed eltccl of the ciglit kevs and transmitters on 
the line current can all be separately intei preted at the 
receiving end. Thus eight messages might be trans- 
mitted simultaneously along one wire in the same direc- 
tion. It would seem hitheito, however, that this method 
of lelegiMphy by the tcletihone is inferior to the ordinary 
methods in point of speed of signalling, and in the 
length of circuit which can be worked l>y a given battery 
power. ^lUKKt) 

OVR PKRCKrnoN OF Tin: direction of 

A ROURCE OF SOUND ^ 

T he practical facility with which w^e recognise the 
situation of a sounding body has always been lather 
a theoretical difticulty. In the case of sight a special 
optical apparatus is provided whose function it is to 
modify the uniform excitation of the relina, which a 
luminous point, wherevti situated, would odicrwise pro- 
duce. The mode of action of the crystalline lens of the 
eye is well understood, and the use of a lens la precisely 
the device that would at once occur to the mind of an 
optician ignorant of physiology. The bundle of rays, 
which would otherwise distribute themselves over the 
entire retina, and so give no indication of their origin, 

* Abstract of a Commuiiicalion to the Musical Association, by 
Raykigh, F.K.S. 


made to converge upon a single point, whose excitation is 
to us the sign of an external object in a certain definite 
direction. If the luminous object is moved, the fact is at 
once recognised by the change in the point of excitation. 

There is nothing in the car corresponding to the 
crystalline lens of the eye, and this not accidentally, so to 
spc.ak, but by the a cry naiurc of the case. The efficient 
action of a lens depends upon its diameter being at least 
many limes greater than the wave-length of light, and for 
the purposes of sight there is no difficulty in satisfying 
this requirement. The wave-length of the rays by which 
we soe is not much more than a ten-thousandth part /)/ 
the diameter of the pupil of the eye. But when we p^ss 
to the case of sound and the ear the relative magnitudes 
of the corresponding cpiantitics are altogether different. 
The waves of sound issuing from a man’s mouth are about 
eight feet long, whereas the diameter of the passage of the 
car is quite small, and could not well have been made a 
large multiple of eight feet. U is evident therefore that’ 
it is useless to look for anything corresponding to the 
crystalline lens of the eye, and that our power of telling 
the 01 igin of a sound must be explained in some dilforent 
Ava> . 

It has long been conjectured that the explanation turns 
upon the combined use of both ears ; though but t ^ 
seems to have been done hitherto m the way of brin li 
this viev; to the test. The observations and calculate s 
now brought forward are very incom[)lcte, but may per r 
help to dear the giound, and will have btived their a T- 
pose if they induce others to pursue the subject. 

The first txpeiiments were made Avilh the view of nd- 
ing out with what degree of nccuracy the direction f a 
sound could be determined, and for this it was iRux-ary 
of couise that the observer should have no ollici mat ial 
lor his judgment than that conltinplated. I 

"i'hc obseiver, stationed wulh liis I'ycs closed ir the 
mitldle of a I iwn on a still evening, was asked to ^oint 
with the hand in the dliection ol voices addressed tchim 
by five or six assistants, who continually shifud heir 
position. It w’as necessary to have several assista\ts, 
since it was found that otherwise their steps could be 
easily followed. I'he uniform result was that the dirt<.- 
tion of a human voice used in anything like a natural 
manner could be told with certainly from a single word, 
or even vowel to within a few' degrees. 

But with other sounds the result was diffeient. If the 
source v/as on the right or the left of the observer, its 
position could be told approximately, but it w'as uncertain 
whether, for example, a low whislU was in front or behind. 
This result led us to try a simple sound, such as that" 
given by a foik mounted on a resonance box. It was 
soon found that whatever might be the case with a truly 
simple sound, the obseiver never failed to detect the 
situation of the fork by the noises ai'compan) ing its 
excitation, whether this was done by striking or by a 
violin bow. It was therefore necessaiy to anange the 
experiment differently. I'wo assistants at equal distances 
and in opjjosite directions Avere provided with similar 
forks and resonators. At a signal given by a fouith, dof/t 
forks were struck, but only (7/10' Avas held over its resona- 
tor, and the observer was asked to say, without moving 
his head, which he heard. When the observer was so 
turned that one fork was immediately in front and the 
i other immediately behind, it was impossible lor him to 
tell which fork was sounding, and il asked to say one or 
[ the other, felt that he was only guessing. But on turning 
a quarter round, so as to have one folk on his right 
the other on his left, he could tell without fail, and with 
full confidjBi^oe' in being correct. 

The*^ossibiliiy of distinguishing a voice in front from a 
behind would thus appear to depend on the com- 
polind character of the sound in a way that it is not easy 
to understand, and for which the second ear would be oj 
no advantage. But CAren iii the case of a lateral sound 



NATURE 


33 


ay M , 1876] 


j matter is not free from difficulty, for the difference of 
ensity with which a lateral sound is perceived by the two 
rs is not great. The experiment may easily be tried 
ughly by stopping one ear with the hand, and turning 
und backwards and forwards while listening to a sound 
Id steadily. Calculation shows, moreover, that the 
,man head, considered as an obstacle to the waves of 
lund, is scarcely big enough in relation to the wavc- 
ngth to give a sensible shadow. 'I'o throw light on this 
ibject I have calculated the intensity of sound due to a 
istant source at the various points on the surface of a 
xed spherical obstacle. The result depends on the ratio 
i) between the circumference of the sphere and the 
ength of the wave. If we call the point on the spherica' 
jiirTace nearest to the source the anterior pole, and the 
opposite point (where the shadow might be expected to 
jc most intense) the posterior pole, the lesulls on three 
>uppositions as to the rclauvc magnitudes of the sphere 
ind wave-length arc given in the following table : — 

( Aiitriiol p(jl<‘ 
o 2 r<i‘teiioi pole 

/ hiju.tor 

I Aruent 1 iu>]e . 

« I Poslcnoi pole 

( J‘.<pi.itor 

( Anteiioi pole 
a ], Posieiui ))ole 

/ htjuator 

When, for tx<iniple, the ciicuinfen nee of the sphere is 
but half the wave-length, the intensity at the posterior 
polo IS only about a tenth part less than at the anterior 
i)ole, while the intensity is least of all m a lateral direc- 
tion. W'hcn </ is less than J, the difference of tlie inten 
siticL at the two poles is still less important, amounting 
to about one per cent, when <t J. 

The value of n depends on the wave-length, which may 
\aiy within pretty wide limns, and it might be expected 
that the faciluy of distinguishing a lateral sound would 
diiijinish when the sound is grave. Experiments were 
accordingly tried with forks of a frequency of 128, but no 
greater difficulty was experienced than with loiks of a fre- 
quency of 256, except such as might be attributed to the 
inferior loudness ol thefoinier. According to calculation 
the dilhrence of intensity would here be too small to 
account for the power of discrimination. 
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r/WF, HUXLEy\S LECTURES ON THE EVE 
I>EN( 7 C AS 7 0 THE ORIGIN OF LXISIING 
1 7 CRTk RR. 1 7 'E ANJMA/.S ^ 

VI. 

T N the highest group of Vertcbiates, the Mammalia, the 
^ peifeitiou of animal stiucline is attained. It will 
hardly be necessary, indeed it will be impossible, in the 
lime at our disposal, to give the general characters of 
the group, but our purpose will be answered as w'cll by 
devoting a short time to considering the peculiarities of a 
single well-known animal, the evidence as to the origin 
of which approaches precision. 

The horse is one of the most specialised and peculiar 
of animals, its whole structure being so modified as to 
make it the most perfect living locomotive engine which 
it is possible to imagine. The chief points in which its 
structure is modified to bring about this specialisation, 
iitrd in which, therefore, it dilfers most markedly from 
other mammals, wc must now consider. 

In the skull the orbit is completely closed beliind by 
bone, a character found only in the most modified mam- 
^lals. The teeth have a very peculiar character. There 1 

course of SIX lectures lo working men, delivered in the theatre of the j 
of Mmc'., Lecture VI., April 3. Continued from vol, mu. j 


are, first of ah, in the front part of each jaw', six long 
curved incisors or cutting teeth, which present a singular 
daik mark on their biting surfaces, caused by the filling 
in of a deep groove on the crown of each tooth, by the 
substances on which the animal feeds. After the incisors, 
comes on both sides of each jaw a considerable tooth- 
less interval, or diasiemay and then six large grinding 
teeth, or molars and pr molars. In the young horse a 
small extra prcmokir is found to exist at the hinder end of 
the diastema, so that there are, in reality, seven jiimlcrs 
on each side above and below ; furihcrmore, the male 
hoi so has a tusk-like tooth, or canine, in the front part of 
the diastema immediately following the hist iiit isur. 'hhus, 
the horse has, on each side of each jaw', three incisors, one 
canine, and seven grinders, making a total of furl) -four 
teeth. 

The grinding surfaces of the molars and pumol irs arc 
very curious. In the upper jaw, each tuolii is in.iik«‘d by 
four crescentic tltv.Uions, concav'c externally, tl’^* iniu t 
pair having each a curious folded mass conm-c t<.d with il. 
These projecting marks aie formul of deiuineand enamel, 
and, consequently, wear away more ‘lowly than the iiUcv- 
vciiing portions of the tuoth, whicli .re (oinposed of 
eement. The lower guiulers aie mai lad with twotres- 
centb and two accessory masses, but tlie cicsrenls are 
convex extarnally, and, consequently, when the opposite 
teeth bite together, the elevation-, do not coire.spoml at 
any point. In this way a ver) perfect grinding surface 
i.'> obtained. The teeth aie of gicat length, and go on 
growing for along time, '‘nlyfoiming louis m old animals. 
All these points contubute lo the ]u ifc<'tK*n of the hor^c 
as a machine, by rendeiing the mastication ol the food, 
and its consequent pn para ion for digestion in the 
sfomach, as rajiid and rompiele a process as jiossibic. 

it IS, howfver, 111 the limb.>i iii 4 i the most striking devi.i- 
tion from the typic.d niamnnihan stuaturc is si‘en, the 
most singular modific.itions haiing taken plai c 10 pro- 
duce a set of long, jomtf d levcis, ( jinbining gival strength 
with the utmost jiossdde spring and lightness. 

The humerus is .1 compai.itivclv short hone me'iiud 
backwaids : the ladiiis is itout and sliong, but the ulna 
seems lo be lednced to j>s uppir cud—lhe ole n anon or 
elbow ; as a mattei of fact, however, its distal end m left, 
fused lo the radius, but the middle pail has entnely dis- 
appeared ; the carpus or wiiiat tho -o-callcd “knee of 
the horse— is followed hy .* long ** cannon bfute. ’ ..ton lied 
to the sides of which aie two sm.ill “ splmt Imiic : die 
three together e\ideiuly repre.-enl the inel irarpus, and it 
can be readily show n that the gieal c.innon-bgne i the 
inctai arjial of the third fingoi , the splint-bones tho-.* of 
the second and foil! th. 'the sjdinl boi es taju-r aw. vat 
their lower ends ami liave noplialangcs attached to tin in, 
but the cannon-bone is tollowc d by the usual tlnce pha- 
langes, the last of whn.h, the “cottin-i/oiu, l, cn hcathed 
by the great nail or hool. 

The femur, like the himicius, is a short bonn, Imi i\ 
directed forwards ; the tibia turns backw.irds, and Ims the 
upper end of the ludinKUt.uy libula attaLhcd to ji . outer 
angle. The latter bone, like the uln.., has <ln appeared 
altogether as to its middle portion, and in.stal tnd i.s 
irmly united to the tibia, d lie foot has liie :airie struc- 
ture as the corresponding part in tlie fme lirnb a great 
cannon-bone, the third metatarsal; iv/o .‘-pliiits. the second 
and fourth : and the tbiee ]>hrdangcs ol ttic trmd digit, the 
last of which bears a hoof. 

I'hus, in both fore and hind limb oni' toe is selected, 
becomes greatly modified and cnl rged at the expense of 
the others, anrl forms a great Jeve j, which, in romliinaticn 
with the levers constituted by the upper and nndole divj 
sions of the limb, forms a sort of douole C-spi ing arrange- 
ment, and thus gives (o the horse its wondeiful galloping 
power. 

In the river-beds of the Quaternary age- -a time when 
England formed part of the Continent of J'urope— 
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abundant mnains of horses are found, which hr>rses 
resembled altogtther our own species, or perhaps are still 
more nearl)’ allied to the wild ass. The same is the case 
in America, where the species was very abundant in the 
Quaternary epoch — a curious fact, as, when first disco- ' 
vered by Europeans, there was not a horse from one end j 
of the vast continent to the other. | 

In the Pliocene and older Miocene, both of Europe and \ 
America, are found a number of horse-like animals, 1 
resembling the existing horse in the pattern and number 
of the teeth, but differing in other particulars, especially 
the structure of the limbs. They belong to the genera , 
ProiohippHS^ llipparion^ <S:r., and arc the immediate pre- ' 
decessors of the Quaternary horses. ! 

In these animals the bones of the lore-arm are essen- | 
tially like those of the horse, but the ulna is stouter and 
larger, can be traced from one end to the other, and, 
although firmly united to the radius, was not ankylosed 
with it. The same is true, though to a less marked extent, 
of the fibula. 

But the most curious change is to be found in the toes. 
The third toe though still by far the largest, is proportion- 
ally smaller than in the horse, and each of the splint 
bones bears its own proper number of purtianges ; a pair of 
** dcw-claws,” like those of the reindeer, being thus formed, 
one on cither side of the great central toe. These acces- 
sory toes, however, by no means reached the ground, and 
could have been of no possible use, except in progression 
through marshes. 

The teeth are quite like those of the existing horse, as 
to pattern, number, presence of cement, &c. ; the orbit also 
is complete, but there is a curious depression on the face- 
bones, just beneath the orbit, a rudiment of wliich is, how- 
ever, found in some of the older horses. 

On passing to the older M iocene, we find an animal, 
known as Anchlfhnium, which bears, in many respects, 
a close resemblance to Hipparion, but is shorter-legged, 
stouter-bodied, and altogether more awkward in a])pear- 
ance. its skull exhibits the depression mentioned as 
existing in Hipparion, but the orbit is incomplete behind, 
thus deviating from the specialised structure found in the 
horse, and approaching nearer to an ordinary typical 
mammal The same is the case with the teeth, which are 
short and formed roots at an early period ; their pattern 
also is simplihed, although all the essential features are 
still letamed. The valleys between the various ridges 
are not filled up W'ith cement, and the little anterior 
prcmolar of the horse has become as large as the other 
grinders, so that the whole forty -four teeth of the typical 
mammalian dentition are well developed. The diastema 
is still present between the canines and the anterior 
grinding teeth— a curious fact in 1 elation to the theory 
that the corresponding space in the horse was specially 
constructed for the insertion of the bit ; for, if the Miocene 
men were in the habit of riding the Anchitherium, they 
were probably able to hold on so well with their hind legs 

as to be in no need of a bit. t. -u 1 1 

The hbula is a complete bone, though still ankylosed 
below to the tibia ; the ulna also is far stouter and inorc 
distinct than in Hipparion, In both fore and hind foot 
the middle toe is smaller, in relation to the size of the 
animal, than in either the horse or the Hipparion, and the 
second and fourth toes, though still smaller than the third, 
are so large that ilicy must have reached the giound in 
walking. Thus, it is only nece-^smy fur the second and 
fourth to'js, and the ulna and fibula to get smaller and 
smaller icr ihe limb ol Anchitherium to be converted into 
that ol lirtpar-on, and this again into that of the horse. 

Up to the year 1870 this was all the evidence we had 
about the matter, except for the fact that a species of 
Pali€ other iiini from the older Eocene was, in many re 
spects, so horsc-like, having, however, well-developed 
and fibula, and the second and fourth toes larger 
than in Anchitherium, that it had every appearan 


being the original stock of the horse. But within the last 
six years some remarkable discoveries in central and 
western North America, have brought to light forms 
which arc, probably, nearer the direct line of descent than 
any we have hitherto known. 

In the Eocene rocks of these localities, a horse-like 
animal has been found, with three toes, like those of 
Anchitherium, but having, in addition, a little style of 
bone on the outer side of the fore foot, evidently repre- 
senting the fifth digit. This is the little Oroh/ppus, the 
lowest member of the Equine series. 

This evidence is conclusive as far as the fact of evolu- 
tion is concerned, for it is prc]JOSterous to assume that 
each member of this perfect series of forms has been 
specially created ; and if it can be proved — as the facts 
adduced above certainly do prove — that a complicated 
animal like the horse may have arisen by gradual modifi- 
cation of a lower and less specialised form, there is sure;iy 
no reason to think that other animals have arisen in a 
different way. 

This case, moreover, is not isolated. Every new inves- 
tigation into the *1 ertiary mammalian fauna brings fresh 
evidence, tending to show how the rhinoceros, the pigs, 
the ruminants, have come about. Similar light is bein^ 
thrown on the origin of the carnivora, and also, in a less 
degree, on that of all the other groups of mammals. 

It may well be asked why such clear evidence should 
be obtainable as to the origin of mammals, while in the 
case of many other groups — fish, for instance — all evi- 
dence seems to point the other way. I’his questi#i can- 
not be satisfactorily answered at present, but is 

probably connected with the great uniformity .VI con- 
ditions to which the lower animals are exposed, it is 
invariably the case that the higher the position oT any 
given animal in the scale of being, the more complex are 
the conditions acting on it. 

It is not, however, to be expected that there should be, 
as yet, an answer to every difficulty, for we are only just 
beginning the study of biological facts from the evolu- 
tionary point of view. Still, when we look back twenty 
years to the publication of the “ Origin of Species,” wc 
are filled with astonishment at the progress of our know- 
ledge, and especially at the immense strides it has made 
in the region of paleontological research. The accurate 
information obtained in this department of science has 
put the /art of evolution beyond a doubt; formerly, 
the great reproach to the theory was, that no support was^ 
lent to it by the geological history of living things 
whatever happens, the fact remains that ihe - nypotnesr, 
is founded on the firm basis of palaeontologic^.al evidence. 

TJ/P LOAN COLLECTION CONFIC ^RENCES 

C ONSIDERABLE progress has been ^^made in the 
arrangements for holding conferenc^ ^ in connection 
with the approacliing Loan Collection ol^ Scientific Ap- 
i paratus at South Kensington. 

In the Section of Mechanics, which i^^^ncludes Pure ana 
Applied Mathematics and Measurem^j ^nt, the conferences 
will be held on May 17, 22, and 2 ^.^,^^ and the following 
gentlemen have promised < gjye addresses or to taKe 

^ Dr. Siemens, rrcneral address with special 

reference to 

Mr.l-'. n on Prime Movers. 

I Mr, S^iiSrSetor Construction to th. 

Arf iteciure._^^^.^ Resistance. 

^‘"'•-kMtors.v’aris.-Flowof ^ Conservatoire des 

M. le General Monn, U^te|m Buildings. 

•»a Arts et Metiers, Pans. d p.R.S.— Linear Measure 

ven Sir Joseph Whitworth, Bart., 
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Prof. Goodeve, M. A.— Solid Measurement. 

Prof. Kennedy, C.E. — Kinematics. 

Mr, W. Hackney.— Furnaces. 

j>rof. Sir W. Thomson, IX.D., F.R.S.— Electrical 
Measurement. . . 

Mr. Westrnacotl. — Hydraulic Transmission. 

Prof. Tilscr (Bohemian Polytechnic Institute, Prague). 
-Ilis new Method of Descriptive (leoinctry. 

In the Section of Physics (including Astronomy), the 
. Howing arrangements have been made provisionally : - 
May 16. — Addiess by the President, Mr. Spottiswoode ; 
Mr. Norman Lockyer, Capt. Abney, and Mr. Huggins-- 
Spectroscopy ; ITof. Clifton — Interference ; Professors 
Adams and Stokes, and Mr. Sjiotiiswonde -Polarisation ; 
Mr. Sorby, or Dr. Royston Pigott- -Microscopes ; M. 
liccqucrcl and Prof. Stolces— Fluoiosccnce ; Sir W. Thom- 
son iiiiectroniotcm. , ^ 

Ma> 19. -Prof. Tyndall— Reflection of Sound; Prof. 
Adams- Wheatstone’s Researches ; Prof. Guthrie— Heat ; 
Mr. De la Rue - Astronomical Photography; and M. 
Leverricr. 

May 24. Prof. Clerk- Maxwell, Prof. Andrews, and 
M. Ircsca Molecular Constniction of Matter; Mr. De 
la Rue — Electric llatteiic^ ; Prof. Carey Foster — Galvan- 
oimiers ; Baron Feidinancl von Wrangcl -Voltameters; 
M. Vi an del — (irainme’s Machine; and M. Helmholtz. 

't he conferences in Chemistry will be held on the i8lh 
nnd 23rd May, and the following communications have 
been promised : — 

Address by the C'h lirmau. Dr. Fianklaiicl, F.R.S., 
generally on the <d>jeclb c\hibited in this section, and 
specially on the im'drumenls used for the investigation of 
gases. 

Dr. J. H. Cidl)ert, F.R.wS., on some points in connec- 
tion with vegetation. 

Mr. Donkin, Dcm'jn-.tratoi‘ of Chemistry in the Oxfoid 
Museum, on bir B. ihodie'i^ apparaius used in the inves- 
tigation of o/one. 

M. Fremy, M ombre ile rinstitut do I''rancc, on the 
preservation of animal food. 

Prof. Rosc()(', F.R.S., on Vanadium and its compounds. 
Prof. Gutlirie, F.R.S., on Cryohydiatcs. 

The conferences in Biology will be held on May 26 and 
39, and will relate chiedy to the following subjects, viz. 

(D The moth ds of measurement and registration which 
are applicable to the vital phcnomciiii of plants, animals, 
and man ; (2; the melhodb and instruments employed in 
physiological optics and acoustics ; and (3) the modes of 
preparing the tissues of plants and animals for micro- 
scopical examination. Explanations of apparatus and 
instruments will be given by the President, Professors 
Donders, Ilcring, Marcy, Crum Brown, M. Foster, 
Flower, M‘Kendiick, Thisclton Dyer, Messis. Liebreicb, 
l^ritchaid, Mosso, Gaskcll, <ind others. I 

The Conferences in J‘liysicdl Geography, (reology, 
Mineralogy, and Meteorology will be held on May 30, 
and June r and 2, and tlic following gentlemen have pro- 

( raised to take part : — 

Mr. John Evans, F.R.S., general address on the objects 
exhibited in the section. In Meteorology, Prof. Roscoe, 

I Mr. T. Stevenson, Mr. R. H. Scott, Mr. G. J. Symons, 
Dr. Mann, and Mr. (hilloway. In (jcography, Major 
I Anderson, Lieut. Caineron, Mr. Clements Markham, Col. 

^ Walker, Professeur Ford, Prof. Wyville Thomson, and 
^ Mr. Francis Gabon. In Geology and Mining, M. Daubree, 
t Ramsay, Mr. Ranee, Baron Von Kttinghausen, and 
IMi. Topley. In Mineralogy, ike,. M. dos Cloiscaux, and 
»he Rev. N. Brady. 


NOTES 

IhiK Eighth Annual Report of the Geological and Gcogra- 
^Ical Survey of the Territories, under the direction of Prof. 
'• V. Hayden, has just been issued from the U.S. Government 


Printing Office, Tt is a report of progress of the explorations, 
mainly in Colorado, for the year 1874, and contains twelve 
articles in 500 octavo page<?, ami eighty-eight illustrations, in- 
cluding maps and sections. It commences with an introductory 
letter to the Secretary of the Interior, under whose auspices the 
survey is conducted, winch contains a general account of the 
organisation of the variou' field divisions, and the progress of 
the work. Following this is the part devoted to geology, mine- 
ralogy, and mining industry, containing the loports of Ihof. 
Hayden, Wm. II. Holmes, Dr. A. C. Peale, Dr. P. M. Kndlich, 
and Samuel Aughey, Ph.l). Dr. Hayden’s report is devoted to 
the special geology of the eastern part of the Rocky Mount liiis 
in Coloiado, the Arkansas Valley, and portions of the Elk 
Mountains. The report of Wm. 11 , Holmes Is dev(»ted to the 
geology of the north- we'^tern portion of the IClk Mountains. The 
report of Dr. A. C. Peale gives the general and special featiiies 
of the di.strict assigned to the middle division of the .survey, vi/., 
the country lying between the Grand and Gunnison rivers west 
of the loytli meridian. Dr. F. M. Kndlich reports on the San 
Juan country, giving cliapteis on the mctamorphic, volcanic, and 
sedimentary areas and mines of the region. All these reiuirts 
are abundantly illustrated with woodcuts, sections, and geological 
maps. Dr. Sainael Aughey has an interesting and practical report 
on the sujicificial deposits in Nebiaska. I'he second paper is 
dcvote<l to palojonlology, and contains papers on the fiora of the 
lignitic formations of North America, by Mr. Leo Le.squereux. A 
large number of new fi»ssil plants aic described and ilhi-.trated in 
eight plates. Following the pal coiUology is the report of Mr. 
W. IL Jackson on the ancient ruins of South-wesleiii Colorado, 
Eiglitrplatcs of the chfT- houses, cavc-d well mgs, and other luins 
of tlie Maiicos, MclClmo, and Hovenweep rivers accompany the 
jcport. Following Mr. Jackson’s interesting leport is an article on 
the zoological work for 1874. It contains descriptions and figures 
o) 'Cveral new sptdcs in conchology. The last ilnision of the 
volume comprises the portion devoted to 1op.)gin}tliy an i geo- 
graphy, containing the following reports Mr. llemy C/.innett’.s 
on the middle disliici, Mr. S. B. Ladd’s on the northern district, 
and .Mr. A. D. Wilson’s and Franklin Rhoda’s on the San Juan or 
.southern district. These reports give the geneial topographical 
features of the areas surveyed, the means of comnmnicalion anJ 
elevations of principal points. A coiiiplcte tabic of contints 
and exhaustive indexes accoinjiany the repoil, '1 hcie i-. a general 
index of systematic names. 

Orders have been given by the French Mimslcr of Buhlic 
Works for entering into a contract for tlie C( uistiuction of the 
large refractor, whose length will i»e seventeen metres. A sum 
of 210,000 fiancsj IS to be paid to M. Jdchcis when the 
work is completed. 'I'he huge instiumeiit is (o he delivered 
two years hence. It will not be i)laccd under a movable 
shade like the great reflector, hut a cupola of rctpiisife dimen- 
sions is to be constructed. All these iinangemcnts have already 
been devised by M. I /cverrier. 

In a lecture on the Geographical Distrihulioii <»f Birds, the 
first of a course delivered hy Mr. R. B. Shaipe. on the 2nd 
inst., at the St. John’s Wooil Assembly Rooms-, the lecturer ev- 
hibited, by the oxycalcium light, a large series of maps ol (he 
woild, about fifty in number, each coloure<l in that part only 
where the bird he was speaking of is distiibuted A carefuby- 
painled slide of the bird, from tlie pencil of Mr. Keulemans, 
was also introduced with the description of the plumage of each 
species, and in as.sociation with the map of it* distri])ution. 

A i-LAiiUK of Field Voles [Arvonrola a^^reUis) has recently 
visited some of the pastoral farms of Upper 'reviotdale and ihc 
adjoining districts, which has led to the appointment of a com- 
mittee of the Farmer-s’ Club of the locality for the purpose of 



36 


NATURE 


\Majf II, 1876 


estimating the amount of the damage done. This was found to and Science was held at Whitehaven, when an instructive inau - 1 
be very considerable, the vermin eating the pale and succulent gural address was given by the Bishop of Carlisle, the Tresident 
bases of the grass, as well as the young shoots. No great de- of the Association. Other interesting papers were read and 
struction of other vermin has occurred in the district, so it cannot excursions made, including a geological excursion along the 
be said that the Voles have become particularly abundant from coast under the guidance of Mr. J. C. Ward, and others. Ac- 
that cause. Similar plagues have before now occurred in the counts of some of the confederated societies were given, and 
New Forest. altogether this first meeting of the Association promises well for 

A Scientific Society and Field Club has been formed in the its future and for the cause of culture in Cumberland, 
northern burgh of Inverness. We have received the inauguial Thk Cape of Good Hope University has decided to throw 
address of the President, Mr. William Jcdly, on The Scientific open unreservedly degrees, honours, and pecuniary emoluments 
Materials of the North and our Scientific Work.” Mr. Jolly at the disposal of that body to candidates who desire to be 
has lofty ideas of what the work and influence of sucli a society examined in places beyond the bounds of the Cape Colony, pro- 
should ]je, and we hoj)e his address will have a siirring effect vided the Government of the Colony or the State in which such 
upon the members. Inverness is a fine centre for a field-club, candidates reside shall be annual contributors of 200/. to the 
especially in the region of geology. We are also glad to see funds of the University. 

that a Monmouthshire Geological Society lias just been formed ; [3]^^ T. Masters has been experimenting on the functions 

its first general meeting was held on the 2iid inst. nectaries foimed by the small cup-shaped petals of Nellt 

The (A ^^^rafhual May^iiztne for May contains an article on the horus^ and finds tliat they absoib or digest nitrogenous substances, 
prospects for the Arctic Campaign of 1876. While we must be repc iting in all respects the phenomena of the leaves of Dro^-'}i\. 
prepared for the necessity of the ships spending a second wdnter and DioViVa. ' 

in the north, the w'ritcr thinks that possibly the /’cinJora, which received from l*rof. Sachs a reply to Reinke’s seric? 

goes out this month for news and letters, may meet them coming papery “ Untcrsuchungcn uber Wachsthum” m the “ Uotanischc 
out of Smith Sound, “ with their work done, their great enter- challenging the correctness of experiments made in 

prise completed.” There is also an article, with map, on the Sachs’s laboratory at Wiir/buig on the i?te of growlli of 

Island of Socotra, which the British Government have arranged ^ lecture on the “ Nourishment of Tlants, ' giving 

to occupy, and another by M. Venyukof on New Majis of Mon- | ^ pt,piijar account of the state of our knowleilge respecting the 
golia. I phenomena of plant-life. 

'i HE Supplementary Part, 4^1 of Pdennatw^ Millhcilun^^iu Vogfa., of Munich, ha.s observed, says the Jielgupte Ilorti^ 

consists of a valuable memoir on the Pckni I’iaiii and the neigh- jrerminate much more quickly when w.iteied with 

bouring Mountain-land, by Dr, Bretschneider, 1 hysiciaii to the conUimng camphor than with pure water. 

liuMian I'-mbossy at I’ekin. It is accompanied I.y a map ol ^ ^ K.K.S., has repiinleil, in a separate 

rekin and the district around. form, his “ Notes of a Voyage to Kerguelen Island to observe 

A'J' the Royal Geographical Society onMomUiy the following Transit of \’enus,” liom the iMonth, These Notes refer not 
papers were read : — “ The ( ountry and Natives ol Poll More.sby, immediate object of the expedition, but debciihe in 

New iriiincu,” by Mr. (). C. Stone, and “ The Natives and ^ pleasant way tlic voyage out and the nature i>f the desolate 
Products ol Ily River, New Guinea,” by Signor L. M. jsUnd which wa.s the liome of the various exj^editions lor many 
D’Albertis. Mr. Stone s ])apei gave some details of the country ^jjeks. Many, licsides astronomers, will find ihe narrative 
and the people, siieaking, on the whole, well of the latter, interesting and instructive. II. S King and Co., are the 
.Signoi D’Alljcitis’s ])ai)er gave somewlut similer details a-? to publishers. 

1 le counli yin the neighbourhood of the Fly Kivei. Dr. Mullens o. C. Marsh we have received a papci ou the 

read a few notes, m which he descrilied the details of hR excur- p^jucipal characters of the BroiiLotherid.e ('ritanoUierid.e of 
sions in dilfeient jiarts of C'entral New (lUinea. Sii Henry Nathre, vol. xiii. p. 327), in which seveial additions 

Rawlinson hoped a “t'ameron” for New (Tuinea would soon niadc to oiu knowledge of the group. Four genera akc 

turn up, and that Mr. \ oung would be the coming explorer, and differing in the number ot the always feebly developed 

would force himself into the laigc and conijiaralively unknown 'I'he brain-case is slmwii to have been small, 

regions of New < iuinca. qju. were the same in number as in llic existing 'Jaiiiis, four 

Lei TEKs from Sydney, dated March 17, inform us that the front and three l>ehind. All the known remains of thc.se 
tlovernor of New South Wales has provided IM. J )’ Albertis with animals are from cast ol the Rocky Mountains, in the Miocene 
a steam-launch for the exploration of the Fly River, and that he iJakoUi, Nebraska, Wyoming, and Coloiado. Figures 

Mas mtending to return to New Guinea ten days later. A public all, teeth, brain cavity, and feeb accompany the 

meeting was It' be called at Sydney to provide lor M. I ) Albertis s desciiption. 

other expenses in connection with the expedition. additions to the Zoological Society’s Ciardens during the ^ 


At the CrysUal Palace Aquarium the hatching ol 
of Axolotls has been successfully accomplished. 


the spawn 
There aie 


tliree young “ broods,” and .some still unliatchcd spawn, so that 
the changes in growth during the first few weeks can be seen 


all together. 

Wk greatly regret to learn that the Massachusetts House of 
Representatives have by a majority re lu.sed to entertain ali>resent 
any proposal for a new and niuch-nceded survey ol that state. 
We referred to the matter about a year ago, when everything 
promised well (vol. xi. pp. 381, 497). We can only hope that 
the present unpatiiotic mood of the Legislature will not last 


long. 

On Monday and Tuesday-week the first Annual Meeting I 
the Cumberland Association for the Advancement of Liti^ord of 


Mature 


iclude three Brown Howlers { 3 /vcdc’s fusais) from %s 
la, a Brazilian 'Free Porcupine {Cercolahes prehtmili)‘\\»^ 
America, dcjiosited ; two Leopards (iuv.) 
n India, presented by Mr. ^rtsi’Hs) from ^ 

inent ; a Grey Ichneum \ ' r Water Ouzels, ecial 

anted bv,M v^. H- Frederick 
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The Quartcily Jourual of Alicroscoptcal Scimce contains 
reral papers of importance. The is by Dr. ^ein, en- 
eil “ Observations on the Farly Development of the Common 
out {Salmo fario):' in which the condition <^f the blastoderm 
tween the third and thirteenth day is described. The subject 
minutely treated, and the bibliography is very comjdete. -Mr. 
hn Prie.stley gives a thumf oi recent researches on the nuclei 
animal and vegetable cells, and especially of ova, and after- 
irds collates the various statements, indicating their points of 
vcrgcnce.— The investigations of Pi of. E. Auerbach and Stras- 
irger, of Dr. Oscar Heitwig and Van Bencden, are those 
scussed. — M. Edouard Van Benedeids valuable ** Contribu- 
ons to the Ili.story of the Germinal Vesicle, and of the fir^ 
anbryonic Nucleus contains much of special interest with 
'•ference to the relation of the geiminal vesicle and the first 
fenvage* nucleus of the egg, esjiecially with reference to the 
ift'erent results anived at by the author m his study of the ovum 
f the rabbit, and M, Herf wig’s investigations on the echinoderm 
\^xof>fiTUKit's //r7V///T.-~Mr. H. K. Octavius Sankey gives a new 
icthod for examining the structure of the brain, and review^s 
line points in the histology of the cerebelluin. The d>e em* 
loyed for the staining is aniline blue-black, in wliich sections of 
•esh brain should remain twelve hours or so, and afterwards be 
— Dr. James Foulis gives a lengthy memoir on the deve- 
ojnnent of the ova and siiuctuie of the ovary in man and other 
namnialia. Thiee jdates accompany his paper. The author 
nainly devotes himself in this communication to the description 
if the ajijiearanct .s in the ovaiies of young kittens, and of the 
luman fretus, with the object of demonstrating, in particular, 
hat uhereas the eggs are derived fiom the germ cjiithelium, the 
lutMcnt cells of the ovum, or the follicnlai ej>ithclial cells, are 
lerivcd from the cells of the stroma of the ovary.- Dr, Car- 
lentcr, in a paper on the genus A!,f}orhi'a of Sandahl, lately 
le-tcribed as JTutu kdina.t by Dr. Jlessels, rcintroiluces the eailier 
recount of the genus, an<l figures it, 

'JoN) iiol 0/ lioftiuy. -Among the more important articles on 
!escnj>tivc ami systematic liotnny in this pciiodical since the 
omniMiccnicnl of tlic current yeai aic a clcscripdon of Kunivx 
To Gall, a>, a British jdant, by Dr. 'J'limcn, with a 
il.ite : a description of four new species of Fuchsia fiom South 
\merjc.i, by Mr. lleinslcy, and a conspectus of the genus 
ni\, by I\Ti. Kur/, witli two plates. Mr. Sorby contribiite.s a 
i.ipcr on the colouiing matter associated uith chlorojihyll, in 
vhich he combats some of the conclusions of I’ringslicim, and 
'rol. Church some lintlier notes on jdanl -chemistry, witli analyses 
)1 / Chondri's aisfus^ in wliich the u'-h rcache.s the 
I'ciy large amount of I4'i5 I'Cr cent, of the air-dry plant, and 
\aKtitrliufN (f/iciffu/t, and of the ash uf the bud-sealcs of the 
ictcli, and of the female flowers of the dm. lii the A])ril 
lumber is the commencement of I'rof. J >e Ilary’s very im- 
>ortant report of researches into the nature of the jiotato-fungus, 
'^kytophihora in/ci^ t<\ us. 

Although the articles in the Siodish A'aturahst are innnly of 
ocal intere.st, two notable exceptions are lurnBhed by those 
in “ Animal Psychosis,” by llie Rev. J. ^Vardlop, and “ Illus- 
latitins of Animal Reason,” by Dr. I.,audcr IJndsay, portions of 
vliich occur in the numbers for January and Ajinl, both of 
\hich W'c liojie to see reprinted in a foim to reach a larger 
mblic. There are a laige number of notes on the zoology of 

I 'codaiid, and Mr. A. Sturrock records an addition to the flora 
that country in the discovery, in I.och (duny, Perthshire, of 
^aia\ JiixiliSf hitherto confined to Ireland as far a.s the Briti.sh 
slands aie concerned. Dr. Buchanan White and Dr. Sharp 
ontinue their lists of the Eepidoptera and Coleoptera of Scot- 
and respectively. 

J\\q^t‘ndory"s Auuoltn der JV/ysik uud Ckeinu, No. I, 1876. 
-In Regnaiili’s exjicnmcnts on the specific heat of ga.'-es, it 
J'as necessaiy that the spiral through which the gas streamed 
nould have considerable length, so that the gas might fully lake 
lie temperature of the heating vessel, and fully yield up its heat 
1 the c^orimetcr. A correspondingly large si/e of ves.^cland a 
nge quantity of gas were required. In a new investigation by 
• Wiedemann, heme described, the chief object was to dimmish 
^ Calorimeter, and yet not compromise the yield of Jieat of the 
that is, to afford the heated gas as great a surface in as 
a space as possible. Ills heating vessel was a copper 
™aer staffed with copper turnings and enclosed in another 


copper vessel containing water or paraffin to be heated. In the 
calorimeter the gas passed successively throvigh three vertical and 
connected silver jfipes filled wnh silver tundng.s, and gave its 
heat to the surrounding liquid. Tlie author shows that his 
method is not beliind that of Regnault in accuracy, and as the 
quantity of water was only a tenth of that which Regnault used, 
only a tenth part of the gas was required, to obtain as great 
elevation of temperature. Huns extensive results could be had 
in shorter time. The tabulated numbeis for the seven gases 
examined do not materially differ from those ol Regnault. — A 
paper by Dr. Dvorak follows, describing many interesting ex- 
periments on acoustic attraction and repubion. 1 le studies the 
case of rods in transverse \i brat ion ; also the action of a screen 
in a sound wave ; acoustic attraction and lepulsionof resonance ; 
also that in liquid.s and the phenomena in air columns thrown 
into continuoirs vibrations. — The observai ions of M. Plateau on 
liquid films are extended by Dr. Sondhauss, wdio endeavoured 
to deteimine the extent to which djffcicnt lupiuls could be 
stretched in films in wire rings, observetl such lanudLe in closed 
vessels excluding external lUsturbances, measured with a balance 
their tension, anti, with a manometer, the jircssure of bubbles on 
the enclosed air ; lie also measured the wiighl of such Limelke 
and bubbles, whence tlreir tliickmss miglil be inferred. With a 
simple contrivance, consisting ol a thin whebenl hon/ontally loan 
angle and a straight wire jilaccd across and diawn giadually away 
from the angle, it may be shtiwn that all liquids can be stretched 
in lamelljc, and dilfcient li<jvids may be comjiared in this 
respect. But Dr. Sondhauss prefers the circular wire rings, lie 
compares (as to si/t ) the films got ftoni toiLy-six different 
liquids. Among some facts relating to dm ability of films, we 
mile that one film fiom a guillaja decoction, to whirli a little 
glvv-ciine had been added, was produced in a vessel on 1st 
Sept., 1872, anil lasted till nth Klarch, 187^. or over half a 
year.- M. Groth communicates the lesnlts of a study ot the 
elasticity of rock salt by observation of the velocity of .sound in 
different diicctions in it, a method more easily carried out than 
that of M. Voigt, who measuied the elastic Ijcnding of rods of 
the substance. The icscarches of both leave no doubt that in 
icgulai ciystals the coefficient of elasticity, and therewith the 
velocity ot sound, is a function of the direction ; and in accord- 
ance with Neumann’s theory, they vary symmeTically with refer- 
ence to the planes of Rymnietiy of the crystal. A geometrical 
plane of symmetiy of a crystal is at the .same time a phy.sical 
jilane of symmetry. A crystal may be delinccl as a homogeneous 
solid body whose elasticity vanes with the direction.- We further 
note the first part of a valuable pa])er by M. Grotiian, on the 
constants of fnction of some salt soluli(,iiJi and their relations 
to galvanic couduetivit v ; and some observations of M. lOdJuiul 
on the connection of galvanic iruluctioii witli clectio-dynamic 
jihcnomena ; also, extracted papers on the occuncncc of nitro- 
genous i ion among (he lumarole luoducts of Mount Etna, aiul 
on the thermo-electric projierties uf some ealcaretms sjiar, beryl I, 
idocrasc, and apophyllite. 

Rfvue des ^Aiuccs NatiinlUs^ December, 1875. — The mo t 
intcK sting original observations recorded m this number are 
contained m a short jiajier bv D. A. fiodron, on fertilisation of 
flowers by Ilymenoptera. Near Nancy it is found tliat the 
hybrid produced by the fertilisation of iniula andijlora with 
pollen of J\ o//fiiuaiL\ results fiom the inteiventiou of bees, but 
the converse hybii J does not occur. M. Godron published an 
account ol this in 1S44. '^I'he reason ffir llie non-occurrence <;f 
the second hybrid is ilvAi J\ aui/t/loru flowers earlier in this 
locality than /‘. M, Godron was able to jiroduce the 

hybrid J\ i^taudi/lora~o(fciiifiUs artificially, but never saw it as 
a natural product tdl March, 1874, when it was brought to him 
from a locality two kilometres dislani from the first. On inves- 
tigation it was found that only P. olftrinahs grew at this spot, 
and that owing to situation .ami suinmnilmgs i» flowered much 
earlier than in the otJier locality ; but the hybridisation could 
only be effected by the cairying of the j>ollcn of /' (;}a>idiJlora 
two kilometres by bees.- The summaries of Eicnch memoirs on 
science are full and valuable j foreign summaries of moderate 
extent arc likewise given. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, May 4. — On the Absorj)tioii-S])ectia of 
Bromine and Iodine Monochloride, ’Miy II. E. koscoe, F.R.S.^ 
and T. E Thorpe. 
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The paper contains the results of an exact series of meaisure< 
ments of the absorption-spectra of the vapours of the element 
bromine and of the compound iodine monochloride, made with 
the object of ascertaining whether the molecules of these two 
gases vibrate identically or similarly, their molecular weights and 
colour of the vapours being almost identical. 

A careful comparison of these Tables and of the map shows 
that, although both spectra contain a laige number of lines which 
are nearly coincident, the spectra as a whole are not identical, 
cither when the vapours are examined at high or low tempe- 
ratures, or when the length of the columns of absorbing gas are 
varied. 

Linnean Society, April 20. — G.Ilentham, F.R.S., vice-presi- 
dent, in the chair. — Mr. lJudson, J>r. Prior, Mr. Stainton, and Mr. 
C. Stewart were appointed auditors for the current year. — Dr. 
Hooker, P.R.S., exhibited some specimens illustrating a com- 
munication /rom Dr. J. Kirk, which was read. Tfiis latter 
referred to the identification of the modern copal tree, Trar/zy- 
lobium Tfonit'manmaniitn^ with that which yielded the Zanzibar 
Copal or Gum Animi, now found in the earth on the east coast 
of Africa, and often where no copal yielding tree now cxiNts. 
J.ittlc doubt now rests as to the identity of the semi-fossil with 
the living tree, inasmuch as bijugate leaf, flower-bud, flower, 
ovary and stamens, characteristic of the latter have been dis- 
covered in the so-called Animi. I’)!. Kirk is inclined to account 
for their difference in (juality by a molecular or chemical change 
in the buried material ; im])roving it thereby, and as a conse- 
quence increasing its market value. - Mr. W. P. lliern read a 
paper ‘‘On the African species of the genus Linn.” As 

at present understood this genus belongs to the Old World, and 
the numerous American species that have previously been re- 
ferred to it, now find place., m other genera. All the spccie.s 
most valuable for econ(^mic or commercial purposes are confined 
to Africa or arc of African origin. Of the seven Indian species, 
one formerly was cultivated, but from its inferiority has since 
been discarded in favour of the African plants. The so-called 
wild cofiee of Sierra J.cone and kernando Po, and other berries, 
are occasionally used by the inhabitants of those places as coflee ; 
hut they do not belong to the genus in quo.stion. The author 
distinguishes and technically cliaracteri>es some fifteen spetics of 
coffee plant as indigenous to Africa and its adjacent islands. 
'I’hey are: — l. C. arabica^ 2. C, (iboica^ 3. C. sU'v 4. 

C. ujz! i^uebantP^ 5. C. bfe:'ip(\ b. C. 7. C\ 

tiauat 8. C. Mturo-arpa^ 9. C. hypo^lauca^ lo. C. mut ocarp.iy 
It. C, afzt'lii, 12. C. siiWorJata^ 13. C. 14 C, jasmtfi- 

cUc'^ 15 ( . la'-eviosa. lie reiecls some six su])po^ed species of 
Afiican Coffees, showing the^c bedong to other groups. Of the 
15 species, 13 inhaliit the African Continent, and 2 pertain to 
Mauinlius and liourbon ; so far as yet explored, We-.! Africa 
furnishes 1 1 species, and but two are fimnd in East and ( eniral 
Africa. ISIr, llicrn desciibes numbens 2, 5, ii, X2, and 13, vl/., 
five in all as new species, and three others arc MS. name'- of 
specimens in the bei barium of the late distingui'-hcd botrnisl. 
Mr. W'clwntsch. He alludes lo a pale-bcnicd vaiicly of the 

zTrzibjt cT fomul by A'ogel in .Sieira Leone. l’>y fai tliC most 
interesting new plant commercially and otherwbe is the Idberian 
Coffee iii’roduced into tins country in 1S74, by Mi. W. Lull, the 
horticulturist. This is sai 1 to be far superior to the ordinary 
coffee of commerce, C. azabUa having larger benie- a finer 
flavour, and being at the same lime more robu:.! and productive. 
— A paper “ On the Classification of Narcissus,'*'' by Mr. Shirley 
Hibbcrd, was announced. — Mr. Tb'scltou Dyer read a note 
“On the riant jiclding Lattakia dolucco,” and exliibite<l spe- 
cimens corrobi rating the conclusions arrived at by him. Tliese 
latter are that Laitakia tobacco is produced by a <lirfcrcnt species 
to the Turkish, and that as imported into this counlry it consists 
of the flowering twigs made up into buhdles which have been 
smoked with pine wood. — Prof. J >ickie had a summary read of 
a further contribution of his to the botany of the Challenger 
expedition, viz., a last with Remarks of the Polynesian Alga* 
collected by Mr. Mo.sley. Only a very few species appear to be 
new to science. — Dr. Hooker communicated a paper of P. p\ 
Reinsch’s, on New Fresh w'a ter Alga* obtained by the Venus 
Transit Itxptdiiion in the Lland of Kerguelen. This being 
technical in character, was taken as lead. 

Chemical Society, May 4. --Dr. Gilbert, vice president, in 
the chair. — Eight communications were made to the Sociefy, 
namely : — On glycero-phosplioric acid and its salts as obtained 
from the phosphorised constituents of the brain^ by Dr. J. L, W. 
Thudicum and Mr. C. T, Kingsett. — On some reacUt^ts of 
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biliverdln, by Dr. Thudicum—On the ri,etween chemr"^J 
cal constitution and colouring power in a substann^ h/aniJ, 
Dr.O. .Witt_On certain bismuth compb^^“=^7’ 1 ^- 
P. Muir. — A new method for p^epa^^j,vdrAr'nvl^^«AA ' 
diphenyl and isndinaphthyl and on the ac^ biirb f«n t ^ 
perature of metallic chlorides on certain i 


riments made to asceitain the value of a projiosed meOfoi 
determining the mineral strength of soils by means of wat,* 
culture, by Mr. G. W. Ilight. 

Zoological Society, May 2.-- Robert Hudson, F.R.S.,vi(S 
president, m the cliair.— Mr. G. Dawson Rowley exhibiled 
made remarks on a specimen of MaefurrirhyncJius nigripeof 
from New Guinea, believed to be the fust example of this 4 
bird which had readied this country. — Extracts were read froii 
several letters received from Dr, George Rennett, F.Z.S., givinj^ 
some account of the proceedings of Mr. L. M. D’Albertis, ant ' 
of his recent expedition up the Fly River in December, 1875. — 
Mr. J. H. Gurney, jun., exhibited and made remarks on 
example of the Le^.ser While-fronted Goose, fnun I'igypt, bew 
the fir<kt record of the occuircnce of this species in Atrica, — 
Osbert Salvin, F.R.S., e.xhiluied .and made rcmaiks on a piel 
of a trunk of a pine from Guatemala, which had been perforat<j | 
by a W oodjiecker { Afc^azic* pc<: Jarmicivonts), for the jiurpose J-, 
stoi mg acorns. - Mr. A. Grote exhibited and made remarks S 
C'ol. (ioi don's drawing ot C>:/\ polii, which was the original* \ 
the tigure given in tlie Society's Pnuerdini^d for 1S74. — ' 
Geoige Bu^k, I*’ K.S., rtn<l a memoir on the Ancient 01 
nary Fauna of (lihialtar, as exmnplificd m the Mammalia', 
remiuiv. of the ossiferous breccia, wliicli occuis in tlie caves ano 
fissures iccvntly explored in dillertnt parts of the rock. — Ml ) 
Rusk, after a prelirmuaiy desciiptioTi of the gtological featura ' 
of the lock and its fossiliferons caverns and fissures, Ireatrf . 
specially of the various bones of the bear, cat, hoise, ihinoceros, 
.slag, ibex, an I other aiiiniaL, of which the remains occur there, 
ami proctede.l to refer them to the specie ■- to winch they seemed 
to belong. — Piof. A. JI. fho'f' i read a ]uipei on tlie anatomy 
of the Co)je> (t W/n), " hi .c regarded as belonging to the Pici- 
fonn group of the divis'oi Anomalogonatou>» lunls according 
lo his anangerneiH, but con^-Ututing an imUp^ndent finiily. — 
A communication was read horn Mr. k.. L. 1 .)}.ud, containing 
th^‘ dcsciiplion of anew Ihackbird {'J'lirans fiom raviuni, one 
of the k’lji Llands. 'J'iie Kev. Canon 'I’li^tiaiu re.ad a note on 
the occurrence of the Rocbiicl. in i’alestino. 

Geological Society, Apill .iff. Prof. P. Maitin Duncan, 
k.K.S., president, in tbe chair.--'rhe U*‘V. l.-hvin lliil, M. ‘ ( 
was elected .a 1 cllow, and I’lof, Re) neb, of I'erlin, a Fo '» 
member of the socielv The folK)Wing c immimK.'itions 
read : K translation ol the notice by Cnjit. MiaiiJn of the 
loyal navy, of the occuirence of a 'submarine ci.iter withP^*^ 

1 Liibonr of Kaiavossera, in the fhilf of Ail.i. Commur^ia-H* 
by the Secietary of Mate for 1 oicigri A It, ins,— “ Tlie p four'll 
history of the Dec, W vile by Piof. A. C. Ivannay, l]n;se 
ddie aulhoi stated thai lie rcgar.Ied the valley of the 
mainly prtglacial throughout, and sktldicl the phyMiCval h. 
of the region tliroiigb whicli i! runs. 'I'he Silurian rocks 
much distuilied and denuded before and during the (.)arboniferou 
jwriod, and the c'arboniferous hmeshnn* w.i. dtpjsited very t 
conformably on the uptuinel eilge.s of l>olh loiver and upper 
Silurian strata, and once s]>rcad all over the region, probably over- 
laid by the millstone gilt andjco.al-mcasuie^, as now in the cast of j 
J;er.bighi.hire and Minl.diirc. 'i'lie re^^ion was again di.stui beU and 
elevated during the form at ion of the I 'crmian dejiosils, and then by * 
bub-at rial denudation a great jiart of tlie carboniferous series was ( 
removed down to tlic old jilain of rleriiidation of the Silurian 
rocks, the .surface of wdiicli thus probably stood higher than it I 
does at present, bring in the midst of a broad continental area. 
]’rom a emsi deration of the conditions of deposition of the^j 
Mesozoic and Teitiaiy formal lon.s the author concluded that, 
from the beginning of tiie Permian to that of the Glacial epoch, 
the higher ground of Wales was land well raised above the sea, 
except pt'rhaps during the deposition of the chalk, and th 
duiing all this period it was cxpo.scd to the influence of S9* 
at iial agents of denudation. He indicated the condition, 
elevation of the old table-laiul of carboniferous rocks, ' 
showe that it had probably a .slope toward.s the cast and u 
cast to the extent of about 23 feet in a mile. 'J’he drainag . 
this laud then flowed in an easterly and north-easterly direr ] 
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alone the earliest channel of the Dee, which would be at an ele- 
v,*tion from 1,300 to 1,400 feet higher than the present channel, 
jpuringthe Glacial epoch ice-action deepened, and more or less 
Kodified the existing channel, and scooped out the basin of Bala 
Kake, which was not previously in existence. The general 
Jesuits of this investigation are as follows: — After the last im- 
portant disturbance of the pre-Permian rocks. North Wales was 
Srved slowly and l)y sub-acrial agencies into its present 
mountainous form, chiefly between Permian and Preglacial 
^es. The work the glaciers of the latter period somewhat 
deepened, widened, smoothed, and striated the minor outlines 
of tlie mountains and valleys, and excavated many rock-bound 
lidcc-basins, but did not effect any great changes in the contours 
Ipf the country. A minor submergence of part of Britain during 
' .rt of the Glacial epoch produced no important effects on the 
,rge outlines of the rocky scenery ; and the effects of sub-acrial 
'aste subsequent to the Glacial epoch have been compaiativcly 
jjtoall. — On the Ancient Volcano of the District of Scbcmmtz, 
Sungaiy, by Mr. John W. Judd. The old volcanoes of Hun- 
gary liave long been known to present some very interesting 
Sjustratuuis of the relations between the igneous rocks erupted 
at the surface, and those which have consolidated at a con- 
siderable depth beneath it. The district in which these pheno- 
j.jena can be best studied is that of Scheninitz ; but although 
tiiis area has been very carefully mapped and explored by a 
number of .able investigators, the greatest diversities of opinion 
still exist concerning the relations of certain of the rock-masses 
exposed within it. Over an area nearlv fifty miles in diameter 
enormous accumulations of andaite and ijnart2-andcsite\2.^^% and 
agglomerates have been crupteo, these now forming a group of 
mountains ri-^ing fiom 3 ,ock) to 4,000 feet aliove the sea-level, 
and culminating in a great ling of prccipitoiLS heights overlook- 
ing a depressed central area ot oval form, the iite of the famous 
fiduiug towns of Schemnitz, Jvremnitz, and Konigsberg. In the 
midst of thi. depressed central area there occurs a considerable 
devcl(»pment of ihyohtu lavas and tuffs, and more scatteied 
outbunts of i/a.saif> J''i()in the magnificent floras associated with 
tlie vanuiis volcanic tufG, w'c know' that the andesitic rocks were 
(erupted dining the cailier jifution of the Uppei Miocene period 
i»iid the ihyohtic towards its close, while the basalts aie pro- 
b\bly of as late date as the I’iiuceiie. Besides the ihyolite-. and 
basalts, however, there are certain other locks exposed in the 
cLiilial aica of the Schemiiitz district, the lelation.sof which it is 
'eiy (bflicult to understand. TiiCoc consist of (i) .strata <*/ Lowei 
'fiias and Kummuliiic .Tge, through the midst of which the vol- 
atile outbursts have evidently t.iken place; (2) mas.ses of highly 
nvlamoitdiic rocks, includir » quart/ites, crystalline limestones, 
^ravious schist-,, gneiss and 'k'jMitc ; and (3) undoubted eiuptive 
’oal which have usu.ally l>ccn called “syenite and giMiute,” 
out 3 ,r w’l.ioh tlie naiiios of “ tliorile and quart/ -diurite would 
peili.ip^ be moic .ippKjjnia'e, inasmuch as the prevailing felspar 
in them lb always a plagioclaso vaiicLy. By Bcudant and other 
caily wntcis tiie andesitic lavas were lecogniscd as volcanic pio- 
ducts ol a Cwin; ai.Uively recent geological period, wliile the 
•“ gr.inite, syemte, ami gieenstorc,” were legaided as being ot 
far more ancient l.ale. Uy von J’ettko, Richthofen, and all the 
more icccnt invesiigaiois of tlie distiict, iiowevcr, it lias l>een 
clcaily pcictivcd that the “ gieenstones ” are ceitainly, like the 
pndesitis, of Teitiary age, and hence such names as “ grecn- 
^tonc-trach) le ” .and “ ]iroj>ylite ” have been applieil to them, 
'•'he studies ot tl'C author of the present memoir, both in the 
itld and in the calmicl, have led him to the conclusion that the 
jgrauiuc, poi pliyrilic, and lava rocks -which were formerly called 
‘“syenite,*' “gieenstoiie,” and “Ir.achyte” respectively a// 
Similar iom I and t'lptii'ahnt aj^t'y and lint ihey differ only 
in their more or less pcilect st.ite ot crystal lis.ition. tlie result 
evidently of vaiialions m the conditions under which they have 
consolidated. He is fuitlicr led to legard the mctaniorphic 
masses, around the several intrusive centres a.s being not, as has 
hitherto been maintained, of “ Primary ’* (Devonian or Permian) 
but simply 'friassic rocks 'affected by local or contact meia- 
moiphism. The real structure of the great Schemnitz volcano 
^as first recognised by von Pettko in 1S48, though this author 
TCftarded it a.s piescnling an example of a “ crater of 
vol'in history of the formation and destruction of this 

scattered^ shown to be as follow's : — After some small and 
close of rocks of acid compo.sition towards the 

lavas of A ^%oceiie period, the grand eruptions of andesitic 
volcano ofl began, through the agency, of which a 

bv brtfh dimensions than Etna was gradually built up, 

oy both central and lateral eruptions. In the midst of tlffS 


volcano a crater of enormous dimensions was formed, doubtless 
by some great paroxysmal outbreak, and by the subsequent 
subsidence of the mountain the sea gained access to, ami by 
denudation greatly enlarged the area of this “ Caldera.'* Then in 
the central lagoon of the caldera a number of minor eruptions, 
first of acid and then of basic rocks look place ; and tlie volcano, 
which at this period of its history must have closely resembled 
the existing island of Santorin, was again upheaved irom beneath 
the sea, and exposed to the wasting effects ol subaeiial denudainm. 
The gradual decline of the volcanic forcc.s in ilic di'.trxt was 
marked, as is usually the case, by llie a]>peaiance of hut and 
mineral spring.s, discharges of gas, occasional earth i[uakt*s, See. 
While affording such remarkable example^ ol the ptiket tian- 
sition between the so-called plutonic and the voicanic classes of 
rocks, and of the phenomena of contact metamoiphism, the gra- 
nitic masses of the Schemnitz district are wiihout quc^ition truly 
intrusive ; and a careful study of them lends no support wdiat- 
ever to the hypothes's that such rocks may be formed by the 
extreme metamorphism of sediments in situ. There is the most 
complete proof that in the Schemnitz distiict the foimation of 
true mineral veins, containing gold, silver, and other metals, has 
taken place within the most recent geological j)eriods ; in some 
ca^es, indeed, at a later date than the J'liocene. 

Institution of Civil Engineers, Apnl 23. — 'I'he first pa])cr 
read was descriptive of the “ Dhu llcaitach Lighthouse, ” by Mr. 
David Alan Stevenson, B.Sc. — The second paper read w'as “ On 
the changes in the tidal portion of the river Mersey, and in its 
Estuary,’* by Mr. James N. Shoolbred, B.A., Assoc. Inst., 
C.E. 

May 2. — Mr. George RobciL Stephen.son, president, in the 
I chair. — fhe paper read was on fascine work at the outfalls of 
1 the Fen Rivers, and reclamation of the foreshore, by Mr. W. 
II. Wheeler, M. Inst. C.E. 

Berlin 

German Chemical Society, heb. 28. — A. W. Hofmann, 
president, in the chair. — II. Ritthausen described a crystalline 
constituent of vieia saliva viciii, which, treated 

with .‘•ulphuric acid, yields a sulphoconjugated acid, exhibiting 
blue reactions with baryta water and ammonia. — R. Schiff has 
transformed chloraechyl-aldchyde by healing it with acetate of 
potassium into the diacetate of ethylicieiie. The former body is 
therefore chlori -acetate of ethylidene, 

CIV-CIl.Cl- O— CO-CII;j. 

— R. Barlb, by treating le'^orclne with hydrochloric acid, has 
produced an anhydride of rcsoicine, C, 511.^0 1 1.O.CjJI^OlT, a 
ilichroic substance, green in leilected light and red in solution. — 
f). Wilf published consideration's on the consiiiiuion ol oiganic 
dyes. — M. Nencky has lound indigo in tlie urine ol dogs led with 
iiulol. — A. Oppenheim reported on various rcseaiches on aielo- 
acetic ether. Together with 11 . Precht, lie has smiplitied the 
method for obtaining this substance in large quaiiliues. Ilie 
vapour density has been taken, and it has been explained wliy 
no hydrogen is evolved duung the action of sodium on acjiic 
ether; the reason being the transformation of acetyl, Cll^CO, 
into oxethyl, CH^CHoCk The .same chemists have discovered 
a practical method for obtaining dehydracctic acid, C^II,,04, by 
passing aceto-acetic ether through heated iron tube.->. Ihey 
described its ethyl-compouiid .ind the action of pot.ish on dehy- 
dracctic acid ; Cgll^O^ + 311.^0 “ 2^5,11405 (acetic aciif) + 
C^lIgO (acetone) + COo. Baryta furms at the samt time a 
substance icsembling orcine. I'hc same chemists fouiul act. lie 
ether, when heated, to yield ethylene and acetic acid, — A. 

( >pptnhcim and C. Emmei ling have studied the action td oxy- 
dising agents on oxyuruic acid. Tiie resul’ is ao acui, 
to which they give the Uume of hydio-u\ybcu. wic acid. By 
fusion with potash, it yields ben/oic acid and w.iter. 

March 13. — A. W, Hofmann, pK.sidom, m the cliair.—- Dr. 
Kadziszewsky has transformed phenylacclic acid 
Cfflfp . CHg . COUli 

into the corresponding aldehyde and alcohol phenyl-ethyl- 
alcohol Cfillg . CH2 . ClhOIl, liquids boding at 207" and 212 . 
— F, Salomon has compared the projierties oi oxaluratc of ethyl 
obtained by synthesis from urea w'ltli diloro- oxalate of ethyl 
with that obtained from oxaluratc of silver. He has found 
them identical in the proi)crtie.s. Amongst other reactions he 
remarks that both with oxide of silver yield parabanate of silver. 

V, Meyer and several of his pupils revert to the reaction 

which mixed azocoinpounds : — 
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C,H,N,,Nt>., I- ('..IIiNOaNa ^ NaNO^ + Cr,HjN.,C2H.NO„ 
Nitiaieol So«lmn»- Nitro-cthyl- 

duiS'ohrti/o] uitio-ethane. a/ophenyl 


By fjeneiMlisnij; this reliction the followinij coinpountls have been 
prepared : -Bv V. Meyer : azonitropropyljiheJiyl, 
C„lI,N,C,H„NO,; 

by T. Iwitbieri : a/onitnxjthylpanibolyl, C'^H^N >C'yll4NC).. ; ami 
azonit I ophenylorthobolyl, C-f'l7N.jC«H4NOo ; by H. Wald : 
ayouitroethylparabromopiienyl, ; by F. 

Ilallinanii : azonitroetliylnitropiienyl, C'(*U4NOi;N„C2H4N02. — 
JMeyer and M. Lecco described the lollowing reaction : — 
ClI,CH2CBr2liV02) + HaNOU = 2lIBr + 

Dibromomtropiopciu. Hyciioxvlainine. 

Clia . Cll.j . C - NtniCNOo). 

I ’ropy 1 11 It ro 111 a» id. 

— W, Michler described the followm^r reactions : — 


COCI, + XH(C'«Hsla - HCl + 


l^.Pl-c„y.a.nine New chloride. 

This, wjth atnmonia, yields tlio urea, CO(NlI.>) . N(C({H')2 ? 
and \Mth .imliric the urea, CO(N 1 IL',,1 1 ,) . N((!,{IIg),. C)xy- 
chl jnde ot carbon and ethylaniline yields the chloride— 


If, instead of inonoethyl-aniliiK*, dimethylaniline is submitted to 
the action of oxychloride of carbon, the reaction passes in a 
dift'ercnl manner, namely : — 

2 N{QlI.,){C:il3)2 + c:OCL - TIC] N(CJ1.,)(CTF)2 + 

DiinethyUxilmc H vd-oihlvii.ue oi dimeihylamlinc 

*'^(cir3y:«n4Coc'i 

Chloride* ol dimcih>lanudol>en7oic acid 
The acid is easily obtained, and jiroves to be identical with 
dimcthylamidiijiaralieu/oic acid. — 1’. Claesseii provetl the identity 
of rhodaii -acetic acid of Ileintz with what X’^ollhardt called 
iso^uifocy^no-acetic acid, — C. Reimer has obrained the followinjj 
very reinaikalile le^ultof the action of chloroform on an alkaline 
solution of phenol, viz., sahcylous acid, 'i'his reaction maybe 
geneialised. Cresol and othc? phenols ofier similar results. — 
O. Biaun desznbed an iqiparatus destined t<i retain the solid and 
liquid [(arti ol smoke, as also those parts that may be absorbed 
by .Solids or lujuids. He likewi.se described a similar apparatus 
for leiainin^^ spari.s — E. bchunk and IT Roemei gave det.ids 
on the jireparation of isoanthradavinic acid and a comparison of 
Its properties viith anthrallavimc acid. The described substi- 
tul.on-dt^nvativcs wiUi tonr atoms of bromine and with two 
mo]ex.ulr.s of acetyl, ethyl, an<l methyl respectively. — F. 
1‘itinan lias trin'.formed vandline by acetic anhydride into a 
c mmanne. The corresponding acid is ferulic acid. He drew 
attention to the relation ot vanillinic and coniferylic deiivatives 
which coiieqjonds to that of benzoic and cinnamic compounds. 
- F. Tieinann and H. IT.iarmann have found in vanilla besides 
vaiullme, vanillic acid, resin, and fat. 


Paris 


Academy of Sciences, May i. — Vice-Admiral ParR m 
tlic chair. — The following papeis were read : — Di.scovery of the 
small jdanel (163), M. Levemci. It was discovered at Toulouse, 
Aj)ril20, by M. Perrotin. — On the electro- motive lorces produced 
on contact, ot liquids separated by capillary diaphragms of any 
nature, by \I. Becqiierel. Using dilute instead of conccntiated 
lujiud.i, he finds the clcctrmiKjiive force increases with the lime 
ot contact reaching a rna,Mnuini. The .action probably consists of 
a C' •nt'en'-alion ot acid and alKahne paj tides on the face.s of the 
tiiipttragm, ju^r gasc-* are condcn>ed in porous bo<lies. — 
(Jii the oscillations of tempered ure of half Janiniy, half Feb- 
iiiary, and lialf April, by M. .Saint e-(’laire-l)eville. 

In April there was a mimmum about the 15th; in January 
and February about the l2ih. — On miciochnic felspar and 
on andesine, by M, Sainte-fdaire-Deville. — Microscopic ex- 
amination of orthose and ol various Iriclinic felspars, by 
M, Des Cloizeaux. — On electric polarisation, by M. Du Mon- 
cel. An electrified plate sheathed with oxygen may pro- 
duce a different effect from an unelectrifted plate so sheathed, 
the electric vibrations continuing after the electric source has 
ceased (phosphorescence is analogous). The author studies this 
with hard stone.s , he also studies the effects of polarisation with 
induced currents, effects of local currents in stones, &c. — Note on 
the theory of several hydraulic machines of his invention, by M. 
De Cahgny. — ( )n the eniliryogeny of Ephemera, especially tliat 
of Palin^enia viri^o (Dlivier), by M. Joly. — On fishe.s of the 
Ceratoiius group m the river Fiizroy, Australia, by M. de Cas- 
Tflnau.- New researches on gallium, by M. I.^coq de Bois- 
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baudran. — Experiments on solw heat, by M. Salicis. A sealed 
packet (of 1868) relating to utilisation of solar heat by reflectors, 
&.C, He describes a hcliotlynamic and a heliostatic apparatus. — 
Researches <m the compounds of pure carbon in meteorites, by 
Mr, J. Lawrence Smith.— On the Phylloxera which comes from 
the winter egg, by M. Boiteau. Direct application of sulphide ol 
carbon in the treatment of phyTloxerised. vines, by M. Allies.-- > 
On a new mode of cultivation of the vine without pruning, by M^i' 
Martin. — On the employment of the method of articulation in edu 
cation of deaf mutes, by M. Iloudin. — Observations of planetj 
at the Observatory ol' Marseilles, by M. vStephan. — Phenomena 
of interference oTitained with thin sheets of collodion, by M, 
Gripon. — On the distribution of magueiism in cylindrical bar^ 
by AT. Bouty. — On the transmission of electric currents by deri 
vation across a river, by M. Bouchotle ; an experiment made ii 
185S. An air line of 300 m. (with liattery) on one bank of . 
river, was connected by both ends to earth, and a similar line 01 
the other bank contained a galvanometer. On the battery circui 
being closed, the needle was deflected. — On a new system t 
electro-magnet with flat sjiirals, by M. Semn. The wires c 
bobbins ot electro-magnets, used in regulators of powerfi 
electric lights, sometimes become so hot as to fuse tlie insulatin 
matter surrounding them. M. Serrin forms his elcctro-magn?J 
spirals of metallic helices without insulating cover, and .s 
arranged that) the spirals cannot touch one another. II 
hollows out his helice from a copper cylinder of lliicl 
ness equal to that of the bottom, and he covers the co' 
with vitreous enamel. The s\ iral may be raised to a r*< 
heat without the sensibility of the apparatus being afTccted. 
On a new sulphate of potassium, by JVI. Ogier. — On the orig 
of stripe in puddled iron, by M. T.e ('hatelier. ^J'he st ^4 
results from small fusibility ol partially perovioised scori.e, an 
from the comparatively low tempeiatuie at which llitj pudcUii 
is dime.- -On a neiv crystallised organic sulistanc.c, By ^ 
Loiseau. It is called rciJ^no^t\ and was got in investigTaiing t 
most favourable conditions for extraction of sugar from emoUs 
by means of the sucrate of hydrocarhonale ol lime. (^rysUU 
raffinose has the formula (',,11707. — ( )n a new met hod (.of ^tudy 
the respiration of aquatic animals, by MM, Jolyet and igTvegi^i 
The object is to keep the medium always m t)ie normai b 
however long the experiment. In a limited closed space, o 
laming dele? mmatc (ju intilies of water and air, it was rcqiiii 
to make air circulate m the watei, lu al.sorb the CO., in })iop( 
t ion .as it was e.\haled, and replace O as it was consumed, 
figure of the ajiparatus is given.- On the crystalline system 
vaiious subslancts presi iitiiig optical anomalies, by M. NIall.i 
— The elephants of Mont Dol ; dentition of tlie mam mot 
distinction of U{)per and lower molars, right and left, by 
Sirodot.- -On the cianial cavity and the position of the op 
orifice in Steneouturus Jltherii^ by M. Morel de Glasville. - ()i 
new thermo-cautery, by M. i'aijuelin. It depeiuU on the p 
perty whicli plalmuin has, of liccoming incandescent (once il 1 
been laiscd to a certain degree of heat) in a gaseous mixture 
air and of cei lam hydrocarbomsed vapours. 

CONTENTS i> 

Thk Loan CoLi.Kt I ION . .... 

JDiFI I SIO.N (»»■ (Asttb 1 HKOI'l.Il AiisoK 1MN(. ^>rHST^N( ks I’.y j . Cl.WR K 

Maxvm.ii ... ... ... . . 

Mai acistkk's “ Amai m, Mo«<riiOi.oo* ” 

OuK Look Suklk 

Pace's “ Iiilroducmry Tc.Mbixjk of I’hysK .il (leoji^rajiliy " 
bchuinburjjk\ “ Flora of Sonlh Australia." — A. \V IJ . . 

LbT I UKS 'I O THK Eoi I >K l— 

Theory of KlectrJcal Jiubuiiou — Piof, J Ci im k Mwwkii., 

F.R.S. . . . 

Cherry Blus.soius. — ( haklks Bakwin, F k S 

The PolU n of the Cherry. — A lkkkL) W. IJunmiI i {li'ith Ill.isifu 

tion) . . 

Spring DynAmoinctcrs. — Prof \V. F Uakkim t 

The Meteors of April voili. — I’rof. Danikl Kikiv\vooj> . . . 

Ametuan Mocking Bird. -M. C . . . 

An Unusual Optical Plieiiomcnon,- Josm ii Gi hninLi 

OuK Astkonomicai. Column 

'Phe Hinary X Qphiuciit 

The Rotation of Venus 

SoNO OI THB SCRKW . . 

On THK TkLKI'HONK, an iNsrKUMRNl f<OK TkANsMITI IN(. Ml sn \1 
Noifs by Means ok F.LKCTKicirv. By J. Mi nho {irtth 

tions .... 

Ol'K PkkCKI’TION OF THE DiKKCTlON OK A SoUKCE OK SoUNI>. lb 

Lord Raylejoh. F.R.S 

I’kok. Huxi-ky’s Lxa.TUKEs ON THE Eviueni E as “Jo the Okigin oi* 

Existino Vbktebrate Animals, VJ 

The Loan Collection Confekenchs 

Notes 

Scientific Serials . * 

Societies anp Academies 




42 


\May i8, 1876 


NA TURE 


Others, the qualities in which they themselves are defi- 
cient. Aided in the work of comparison by the purely 
siieiuifu of classification now first adopted, the 

jnv( v> ill find much to siigc^est new trains of 

tlioi Ju, ns the science teacher will find now and improved 
ine.n s for in( uh ating the truths of nature. While the 
scjv'uiilu: instructor, the student, and the mechanician 
will find enough to absorb their interest, the general 
public will find infinite interest in much of the apparatus 
exhibit td. 

“Thejc arc already indications that the magnificent 
collection of sricntilic treasures brought together at the 
( ost of much ability and energy on the part of the authori- 
ties of the South Kensin^ ^on Museum will hardly be per- 
mitted to suffei K'flistnbiil ion to the four corners of the 
earth. Ceitiui precious ic’i..S' the pride of llnivcrsities 
and museums will probably l)c claimed at the conclusion 
of the J.xhibition by their proper owners ; but it is more 
tlian <ou bifid v\hethcr tlie makers of many of the most 
pcifcx't modem instiumerts would nrjt prefer them on 
view for an indefinite period rather than withdraw them 
altogether. Many of tliem have signified their vvillmgness 
Lo piesent the nation with then exhibits out of hand, and 
tluTr are other sigia that a pnq cl not new, but dormant 
for some lime pa-t will shoilK be revived. It is that of 
Cbtablishing in T.ondon an an. login, of the Conservatoire' 
dcs Alts et Metiers at Paris, of wdiich a very poor imita- 
tion, if it can be c'allrd an muiatiori at all, exists in the 
Paicnt Museum. The present opportunity of forming a 
scientific and industrial museum, which would be the 
envy of Furope, apjiears to many scientific people too 
;v;ood lo be lightly foiegonc.’’ 

d'hc in an article on Wednesday last week, 

says : 

The result is a collection which will delight the heart 
of every scientific man, and even to those who merely 
dabble in science the mtercat will be very great. . . . 

‘‘ d'h It the new loan collection of scientific instruments 
wid be an exhiliition popular with and largely frequented 
liy lac general public was piobably never expected by its 
oil •luaiors, but to scientific men, whatever be the branch 
of the subjects to which they give their attention, the 
collection will be of the highest interest. In its way it is 
ecitaiiily altogether unequalled, and we may presume 
that the intelligent pleasure of the t oinp.irativ'ely small 
number of \isiiors will amply compensate its originators 
lor the absence of the cLi'^scs who have formed the vast 
majui ity among the pations of the former intcrnationCvl 
exhibitions.'' 

The Daily ft a/i/i of Monday writes as follows : — 

15y her piesencc on Saturday at the assembly which 
has thus hopefully preceded the public opening of the 
exhibition in the galleries bordering the garden of the 
JloKicuUural Society, the Ouecn stamped with an ap- 
pioval not less enlightened than gracious and kindly the 
most interesting and valuable scientific display that 
lias ever been organised in this or any country of the 
woild. . , . 

Many discoveries have been and arc yet to be 
achieved by means of instruments exhibited in that grand 
ccllection at South Kensington ; and we may reasonably 
infi r that had it not been for the invention of certain 
appaiatus the most important natural truths must have 
remained unknown. In the Loan Exhibition at South 
Kensington is laid the basis of a Science Museum such 
as was strongly recommended in the repoit of the Koyal 
Commission on Scientific Instruction, over which the 
Duke of Devonshire presided. The Conservatoire des 
Arts el Mc^tiers in Pans appears to have been the model 
observed by those most interested in the new scheme ; 
and, the co-operation of foreign countries having been 
obtained, a collection which illustrates the past struggles 


as well as the existing triumphs and aspirations of science '* 
is now accessible lo all w^ho desire instruction of so wide 
and so elevating a chararter. 

“ Though it is ut icily impossible within the comiiass of 
this notice to incluate a hundredth part of the wonderful 
attractive collection spread through these five rooms 
stairs, wc may at least assure all intending visitors that,"V 
with catalogue and handbook to guide and assist them^J 
they may employ, to inestimable profit, half a long day 
in looking at object aft< r object, and will then feel thi 
necessity of another visit. Such a book [the HandbookJ 
is a cyclopaedia of useful knowledge in itself. Nor cati 
the admirable arrangement of objects be passed over 
without praise. Tlie inevitable fatigue of studying atl<- 
tentively a vast scientific museum is rediK'ed as much 
possible by the peifection of system and method, iiik 
classifying the objects, and in placing them well wilhidi 
view.” 

'I’hc Enoincf? says : - 

Owing to the excellent org.inisation which was made 
at an eaily date, and the suppoit which has been atfoidtd 
from all quarters, the exhibition seeing likely to be even a 
greater success than was evei dreamt of when it was at 
first proposed.” 

Speaking of the Conferences the same journdl goes i n 
to say . 

“ If these lectures and discussions are prints cl anJ 
collectt'd into a volume, as there is some talk of doin'i^, a 
most valuable addition lo scientific litciatuic will without 
doubt be made', especially if permanent photogra])hs of 
the chief objects be taken and added to it by way of 
illustration. The conference room, however, is very 
small, and a bad sliapc foi such .i jiurpose ; and if the 
meetings are as full) ai tended as one m i) cxpec t them lO 
be when lectures are to be dchvcied by such gentlemen 
as we have above mentioned in connection with the 
mechanical section, and bv equally eminent ones m otlhir 
sec tions, there is every likelihood lb il it will h.. (oun4 
altcjgether too small and (oniiiud, ui which ca^e rnoji 
probably the meeting will adjourn to tlie au »i<\ of tbifr* 
Albert Hall. 'I’hcre can be no doubt tliat the exhibuicn 
and meetings themsclv'es will do much to fiiitlicr science 
in this country, but it is hoped that still moie lastirg 
results will ac cruc', as was shaclowed fouL by the Lord Pie- 
sidentandthc Vicc-])icsident of the Council on iCcuicelion, 
the Duke of Ricliinoud, anel Viscount Saiidon, at the hibt 
meeting ol the general roinmittee, who refcired to thif ; 
recomiuendalioiis of the Royal Commission on Scicnlifi ' 
Instruction with regard to the creation of a scienc* 
museum, and expressed a hope that the loan collcctiO’^^ 
might become the means of elevc lo])ing the educational atvl 
other dcparla.cnts of the South Kensington Museum intofii’ 
similar museum lo the Conservatoire des Arts ct Metieri 
in JMris, which would tend lo the advancement of science 
and industrial progiess in this country.” 

Last week’s Iron speaks of the collection as follows : — ■ 

“ The success of the Loan Collection of Scientific 
apparatus, to be inaugurated by the Oueen iMs day 
(Saturday) is no longer a m.itter of doubt. The invij 
tations lo contribute have been responded lo by ihci 
scientific world, both at home and abroad, with singulaij \ 
liberality, while the mass of material which has flowed hi 
from all quarters has been dealt with by able and Judi L 
cious hands. That the opening should have been some- 
what delayed seems, too, rather a matter for congratu- 
lation than otherwise, as the completeness of the exhibition 
has been in consequence increased. Df the five sections 
under which the exhibits are grouped, it is true that somei 
are still inadequately represented ; but the very great . 
interest of the physical and mechanical groups more than , 
compensates for any deficiencies under the heads of che- j 
mislry, biology, and geology. \ 
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The particular advantage which attaches to this latest 
modification of the now somewhat discountenanced Inter- 
national Exhibition is, that it brings together apparatus 
and models which the most attractive World Fair would 
never have drawn from their retirement. Men of science 
and students, as a class, are not influenced by the induce- 
ments which are most operative with ordinary exhibitors ; 
but none the less is it necessary for the advancement of 
knowledge that their treasures should be, from time to 
time, examined and criticised by their fellows. 

There is much of interest in the geological and geo- 
graphical sections, though nothing very new. Of the 
metallurgical division — with a miserable dozen exhibits 
out of a total of nigh on five thousand — what can be 
said ? Is metallurgy devoid of scientific interest ? Or 
has one of the greatest of England’s industries no fol- 
lowers who care to do anything for its advancement? 
With this sole exception, the Science and Art Department 
must be held to have scored a great success, and to have 
saved the Government from the reproach of doing nothing 
for science. It only remains to hope that the magnificent 
collection which now fills the exhibition galleries will not 
be dispersed without an effort being made to secure for 
the nation such portion of it as may be obtainable, and 
suitable to form the nucleus of a technical and scientific 
museum, on the plan of the Conservatoire dcs Arts ct 
Mdtiers of Paris and the similar institutions to be found 
in every large (German city.” 

Such is what may be called ‘May” opinion upon the 
importance and success of this unprecedented Collection ; 
and that this opinion is endorsed by that of men of 
science themselves may be seen from the addresses of 
Mr. Spottiswoodc and Dr. Siemens, which we are able 
to publish to-day. 

THE RKMTNl;TON TYPEAVIUTING AfACH/NE 

I N making comparison between the physical and the 
biological sciences, it is not difficult to iocogni?c how 
it comes that they di/fer in one essential clement. In the 
physical the foiccs in action are comparatively few, and of 
very different degrees of intensity. The centripetal and cen- 
trifugal tendencies, for instance, of moons and planets so 
far exceed the mutual attractions of the planets inter sc^e^ 
that in the rough calculations of their orbits the IriUcr may 
be omitted from consideration. 

In the study of the phenomena of life, however, the 
innumerable forces which are found to be in play are so 
fairly balanced in their magnitude and tendencies, that 
the task of dissociating and classifying them is almost 
beyond the means at the disposal of the human mind. 

In the study of the various machines which have from 
time to time been constructed with the purpose of econo- 
mising or superseding the employment of the engine 
muscle, expensive in the nature of the fuel it requires, 
although it is so economical in the way in which it uses it, 
a similar division may be made. In the steam-engine 
however developed, the waste of force essential to the 
working of the valves is nothing in comparison to the 
power employed, nor in tlie telegraphic needle is much 
done by the current except the actual record which it 
makes. 

on looking at the sewing-machine or the more 
nove^ type- printing apparatus we can sec that the in- 
genuity of America, stimulated by the idea of practical 
\ ^^cn developed in a direction, not towards 

t c discovery of more economic principles, but to the , 


employment of forces already known in the mastery of 
complicated operations previously thought to be beyond 
the powers of any other mechanism than the hand of 
man. To obtain these results an entirely different con- 
ception has to be introduced. The power at the disposal 
of the operator has nut to be directed simply to the per- 
formance of a single oper.ition, like the movement of the 
needle in the sewing-machine or the impressing of the letter 
in the type-writer, but has to be distributed so that it may 
perform a series of simultaneous operations, all leading 
to a complicated result. The treadle of the sewing- 
machine in its movement, besides the rise and fall of the 
needle which it produces, works the thread loop-slip, 
shifts the fabric, and unwinds the cotton. The pressure 
on any one of the keys of the typo-writer, besides the 
impression which it stamps upon the paper, shifts that 
paper, inks the type, and places each letter in its proper 
sequence. 

In order properly to balance all these varied actions, 
great ingenuity and much practical experiment aie ncccs- 
sar>% and of the “ Remington Type Wjitcr,” the only 
satisfactory instrument of the kind )Ct brought to public 
notice, tbc introducers, the most prominent of whom is 
Mr. Jefferson M. Clough, superintendent of the Reming. 
ton Armoury, tells us that “ during the time required 
to perfect the invention, about fifty machines were con- 
structed, all upon the same general principle, but each 
differing more or less in the minor details.” 

This general principle a most ingenious one. It is 
evident that the great difficulty in the construction ol 
su'-h an instrument is th.it it is necessary to have a largo 
number of signs- letters of llic alphabet, iiguj-cs, stops^ 
niangcd in such a manner that anyone of them 
m.a}.by the simple pressure on a roiic'-'pondiug key-note, 
he piinted in any requiied order or seciucnce upon a paper 
sheet placed ready to receive it. I'hcre aie many 
moic or less elaborate ways in which this may be accom- 
plishcd ; none, we I relieve, i^o simple as that adopted by 
the Messrs. Remington. Their apparatus may be com- 
pared to a ])iano, even in its details. There is a key-board, 
on each key of which the letter it impresses is to be found 
indicated. The depression of each key raises a hammer. 
This hammer, however, instead of being covcied with a 
felted pad, as in the piano, carries at its extremity a type- 
cast letter, which, in phice of a sti etched wire, strikes on 
a piece of paper the impression of the letter wliich it 
bears. So far the similarity between the two instruments 
is very close. But to produce sounds and to jierpctu- 
atc impressions in black and white in any definite 
sequence, arc two vciy different things, the latter 
being much (he more difficult ; and herein lies the 
ingenuity of the princijile adopted in the type- 
writer. The hammers, instead of being arranged in one 
line, as in the piano, form a circle, in the exact centre of 
which each type-letter at the end of its hammer-Jever 
strikes upwards. Two keys struck at the same time must 
consequently cause two ijpc-letters to clash in their 
attempt to reach the same spot, the centre of the circle. 
This, however, does no injury to the instrument, although 
care must be taken not to cause it. Above the circle of 
levers the recording paper is situated, rolling on a drum, 
towards the operator, the whole being so placed that just 
before any letter of a word is struck that part of the 
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paper on which the letter has to be impressed is nearly 
over the middle of the Icvcr-circle. The depression of 
the key first moves the paper into the exact position and 
then prints the letter, figure, or stop. An independent 
key produces the blank between each two words. 

The method of inking is excellent and unexpected. A 
strip of fine fabric, saturated with the ink is carried 
between two roDerb so arranged that it intervenes heiwcm 
the paper to be printed on and the centre of the lever- 
circle. The type-carrying hammers do not, therefore, 
sti ike the paper itself at all, but only the ink-saturated 
band, which, ns a result of tlie percussion, comes m con- 
tact vith the locording p ipt'r, hut rnlv in iJic 
wJu'} e LvnfiKt is made, wliich aic nothing more nor less 
than those corresponding to the configuration of the letter 
or figure employed. There is .i simple shifting apparatus 
to carry this inking band from one roller to lire other, and 
afterwards back agiin, which prevents the same part 
from being struck too often. 

A side le\er shifts the paper .U the end of each line, 
and a small bell is struck to warn the operator when this 
has to be employed. 

Into further detail we need si'aiccly enlei. The whole 
instrument is not larger than a sewing-machine. Its cost 
is twenty guineas. It only wTitci in capitals, the total 
number of keys 1 eing forty-four, arranged in four rows of 
eleven in each. Its simplicity is the best guarantee of its 
durability. 

As to the “typescript” (in conlradistinctii n fo the 
manuscript of ordinary liandwiiiing), thcie is m com- 
parison between its clearness and that of aveia^ pen- 
manship. It has, in fact, all the appearances ol pi'int, 
wuth Its many advantages as regards legibilit\, coni- 
])’clness, and neatness. Jurors, if dc^tcctcd soon enough, 
can be corrected by the repetition of the word oi sen- 
tence, and the subseepumt obliteration, ujion rcperiisal, of 
the iauUy lines, d he ink employed can be transferred 
like transfer ink. 

The principal cjucstiou which this bLautiful and in- 
genious little insuument suggests to our minds is, wdiethcr 
it would not be better lor ever) one ot us to loam the 
Morse tclcgra[)h language, and employ it for wuiiing umu 
all occasions instead of the cumbrous lettcis uc/W in 
vogue. Thought is iijoic quick than foimcrly. Geiiiaany 
is rapidly rejecting its archaic type ; why should wc not 
go further and write in Morse, where spots and horizontal 
lines do duty for all necessary signs, and type- writers of 
the simplerst fonu would be required 1 

ORIGIN OF TJFK 

On Fermcnlaluhi, liy Ik Schul/enberger, Director at the 
Chemical Laboratory at tlie Soi bonne. With twxmty- 
eight Illustrations, (^llenry S. King and Co., 1876.) 
Snr ill LutiLtaiion des Fei ment^. I’ar K. h'l'cmy, Membrc 
de I’Acadcmie des Sciences, rr'ofesseur de Chimic 
a TEcole Polytechnic lue et au Musc^um dTIistoire 
Nalurelle. (G. Masson, Editcur, Librairc dc I’Aca- 
ame de Mc^decine : 1875.) 

Evolulion and the On\'in of Life, By H. Charlton 
Bastian, M.A., M.D., F.R.S.’ Professor of Pathological 
Anatomy in University College, London. (London 
Macmillan and Co., 1874.) 

T he work on fermentation is one of the International 
Scientific Series. Starting with a thoroughly philo- 
sophical conception of his subject, the author points out 


that from our present stand-point of knowledge, all those 
phenomena classed together under the name fermenta- 
tion, are but special cases of ihe chemical phenomena 
of life. To life, however, we are not to attribute any 
extra-material force or influence. Though the force that 
can reduce the complex chemical edifice called sugar in 
a certain determinate direction, is manifested only in the. 
living cell of the fei*ment, yet this “is a force as material 
as ail those wc arc accustomed to utilize.” “In other 
words, there i.s really no chemical vital force. If living 
cells produce reactions which seem peculiar to themselves, 
it is because they realise conditions of molecular mecha- 
nism wdiich wc have not hitherto suci ceded in tracing, 
but which wc shall, nfii/nait doubly be able to discover at 
some future time.” In the book will be found a clear and 
concise statement of our iiresent knowledge of fermenta- 
tion, and a brief history of the progress of opinion and 
research. The outstanding questions (^fiiid there are 
many) and diverse opinions are presented with scientific 
mpartiality, as is also contradictory evidence. It is 
-gratifying to observe how such rival theories as those of 
Liebig and Pasteur on the nature of fci'iiicntation can be 
swallow^ed up in a larger conception, and one at least of th^ 
combatants c ondude that both may be right. “ Fermenta- 
tion,” says Liebig, “is a movement communicated byin«* 
stable bodies in process of chemical transformation.” “ I 
maintain,” says M. Pasteur, “ that the chemical act of fer- 
mentation is essen^^ially a plu nomt non correlative to a vital 
act.” “ So be it,” replies Liebig, “ ‘ a vital act ’ is a pheno- 
menon of motion ; your special views fall within my theory.” 
Necessarily Imge space m this work is given to the exten- 
sive and splendid rcseaii hos of M. Ikastcur, whose views 
the author follows in the mam, though not at all times able 
to fmd them quite self-consistcnl or consistent with 
admitted facts. On the great (jiiestion of most general 
interest — What is the origin of fermt nts he adopts the 
conclusions of M. Pasleui-. 

The origin or generation of fci-mcnts is the subject oi- 
the work by M. Fremy, who has long and ably contested 
the iheoiy maintained by M. P.isleur. According to this, 
last ihblinguibhcd chemist, all fciments are the offspring^ 
of living things siimlai to themselves ; and when thes6’ 
organisms apjrcar in any liquid, sudi as milk, or the juice 
ol the grape, it is because the germs or eggs of these 
cieaunci h.ive in some way been introduced into the 
liquid. M . Pasteur has made a great many interesting 
and most important experiments which to his mind de- 
monstrate the doctrine of panspermism. The demonstia- J 
tion, however, is not universally accepted ; and M. Fremy 
is among those who find it possible to admit the accuracy ^ 
of most, if not of all, M. Pastcur^s experiments without ac- 
cepting his conclusions, while they in their turn bring 
forward observations and experiments which they hold to 
be quite irreconcilable with the hypothesis that ferments 
arc always produced from germs of similar organisms. 
Wc can in no way refer to the innumerable experiments ; 
wc may, however, try to give in a few words some faint 
conception of the character of the discussion.; 

Whence, for instance, come the well-known organisms 
which appear in the expressed juice of the grape, and 
are invariably associated with alcoholic fermentation? 
“ From germs that have found access to the liquid,” says 
M. Pasteur. “ No,” replies M. Fremy, “ they arc evolved, 
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as are all ferments, from the substance of the organic 
medium in which they appear.” Now panspcrmitists 
have always taken for granted that the air is a vast reser- 
voir of germs, all sorts of which they farther assume are 
everywhere and at all times being deposited on all solid 
and liquid substances. In perfect accordance with this 
opinion it was found that when the must of grapes was 
boiled to kill any germs that might have already got into 
it, and kept in a small flask from which the solid particles 
floating in the air were excluded, no fermentation took 
place. But, say the supporters of heterogencsis, that 
may not be because germs could not get in, hut 
because by boiling you killed the vegetative life of 
the licjuid. Well, answers M. I’astcur in triumph, it 
is all the same if you don’t boil it. ‘M)u 5ur de 
raisin pris dans I’intthneur du fruit ct clu sang retire 
directement de la circulation se ronservent sans alti'ia- 
tion, si on les preserve de I’influcnee des poussicres 
atmosphehiques. Dans ce cas, on ne pent j^as in\ oqtu r 
la mort, par rebullition, des substances heniiorganibt 5 cs 
vivantes qui existent dans Ic liquide.” 'rhis is tlie fact 
which to M. I'asteur’s mind ought to put an end to the 
discussion. The 1 eiders of Nati^ue know how he has 
used it against Dr. Dastiau in his letter to Prof. I'yndall 
(N A'HitE, vol. xiii. p. 3o5\ and the uninitiated might weh 
look on this as a dcvusivc blow ; but the end is not yet. 
It was suggested long ago that in all experiments of this 
class the air in contact with the liquids d- sciibed by 
Pasteur as “ Pair pur, privd de ses poussiercs flottantes,'’ 
soon became changed from its normal composition ; it loses 
its oxygen, the presence of which is held to be an essen- 
tial condition of the (icvelo])inent of the ah'oholic feiment. 
But this is not all. If the air contains the germs of the 
alcoholic ferment, Why is if,” asked ]\]. Fremy very 
naturally, “that licjuids in whieii this organism piopa- 
gates and multif)lics very r.ij)i(lly if once introduced do 
not enter on fermcnt.xtion when left ex osed to the air?” 
Here is M. Pa four’s remarkable answer: ‘‘Cist ([ue 
cette liqueur s’est couverte dc mnisissuios ; la place d ant 
piise par les mycodermos, les ferments n’ont pas pu sc 
ddvcloppcr.” One step more. M. Pasteur has elaborately 
collected the dust from the atmosphere and carefully sown 
it in various prepared mediums without, however, once 
succeeding in obtaining alcoholic fermentation, although 
he sowed this dust in a liquid most suitable for the deve- 
lopment of the alcoholic ferment. How has this awkward- 
looking fact been met by the advocates of the g rm 
theory ? Very simply, thus : Well it would appear, they 
observe, that after all the germs of the alcoholic ferment 
are not in the atmosphere, but the ferment alwa)s comes 
from germs nevertheless ; the germs are on the surflice 
of the grapes themselves. And M. Pasteur is ready with 
an experiment to prove it. Of course M. Fremy is 
equally ready with experiments and arguments to prove 
that it is not so. 

Our space will not permit us to pursue the subject 
further. The morsel of the discussion which w^e have 
been able very imperfectly to present may, we hope, 
enable the general reader to perceive that we are still 
some way from that settled peace w'hich follows victory. 
We make no pretence to have stated M. Fremy’s case ; 
the subject is intensely interesting, and we heartily re- 
commend his book as a model of scientific discussion. 


In point of scienli '.c tompof he has altogethoi the advan- 
tage of his brilliant antagonist. 

The following notice of Dr. ii.istian’s “ Kvolution and 
the Origin of Life” was written and put in proof a long 
time ago. It woul ' have never been ]>iihlislicd, but for 
the fresh interest that Prof. 'Tyndall has given to the 
question. 

U fell to the Avriter of this notice to review Dr. ilaslian’s 
“Beginnings of Life” ^ Aug. 31, Sept. 14 and 

28) on its ];ublicalion in 1872. Our fust woids were 
these : — “ One after another our ablest scientilic w^orkers 
are bringing the fruits of their labours .and dedicating 
llicm as it w'cic, luunljly, to that pi of omul pl»iloso])hy of 
evolution of wliich Mr. Hcibcit Spencer may be said to 
be the prophet. In the work before us Dr. Baslian has 
attacked the enemies of evolulion in what they have 
hillieito eonriclcrcd the \ciy citadel of thcii strength. 
His (lii<?f point is that living organisms aic evolved out 
of dead matter, containing neither spore nor germ, nor 
any such thing.” Such was, and remains, our opinion 
concerning the relation of Dr. Bastian’s researches to the 
theory of evolution. 

It is part of the doctrine of evolution that living matter 
1 was once at least evolved fiom dead matler—from dead 
1 inorganic matter. Is there, then, or rather oui;hl there to 
be, any inherent improbxibility in the supposition that 
living 

1 Dnlcss the conditions of life-evolution arc known, and 
arc known not to exist in the present slate of our globe, 
. the probability is surely the other way. Now the essential 
! rundilions of the process arc, and will reitainly lemain for 
a very long tiini', one of Nature’s d iikest sc ends. Wliy 
then do ccMtain cv’ohitionisfs so obslin.itely resist the 
j asscrlion that Ardudiiosis has aclually been known to 
take' phue . We cannot enlighten our leaileis on this 
point ; nobody has ever lieen .able to say why Dr. Baslian 
must be wiong. 

At the same time, in trying to force evolutionists either 
to accept his conclusions or to stand convicted of incon- 
sistency, Dr. Bastian may perhaps be held guilty of a 
little stramin<>. Though wc believe with Dr. Bastian 
that life-evolution is an evciy-day process, still we cannot 
agree with him that “ the existence of such lowest and 
simplest organihuis as the microscoj>c everywhere reveals 
at the present day, is quiic irreconcilable with the posi- 
tion that life- evolution has not occurred since an epoch 
inconceivably remote in time.” To j)ut somewhat strongly 
the rcj)Iy of those who do not hdlow Dr. Bastian to this 
conclusion, his conlenlion heie is notunlike the reasoning 
of those critics of Mr. Darwin uJio argue that if men 
have Ixcn dcvelopcil fiom monkeys there ought now to 
be n(i monkeys, for the plain reason that they ought to 
have all developed into men. d'lic existence of lowest 
organisms may j)crhaps be ineconcilablc with the posi- 
tion that hfe-evoliilion has not ocemred since an epoch 
inconceivably 1 emote in lime, when coupled with Dr, 

I Bastian’s belief that m li\ing lua/lcr there is “an internal 
’ principle or tendency leading to progressive complexity 
! of development,” whereby every living thing is kept con- 
stantly on the stretch for an opportunity to s])nng forward 
to a more complex stiucture. But this conception of an 
inherent principle of organisation, which, we must con- 
fess, appears to us rather ill-defined and unscientific, is 
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not a part of the theory of evolution, and is expressly 
repudiated by Mr. Spencer and Mr. Darwin. Now, to those 
who know nothing about a principle of organisation,'' 
there is no difficulty in conceiving lowest organisms re- 
maining lowest organisms through a time indefinitely 
long. Indeed, what Dr. Bastian teaches concerning his 
world of Ephemeromorphs makes the conception very 
easy. “The complexly-interrelated indi\iduals consti- 
tuting this vast underlying plexus of infusorial and cryp- 
togamic life must," he says, “remain wholly uninfluenced, 
so far as their form and structure arc concerned, by what 
Mr. Darwin has termed ‘ Natural Selection.' " Surely it 
is quite as easy to conceive the mass of these ephemero- 
morphs going on for ever in an endless round as it is to 
picture one of them here and there setting out on its 
course of ascending development. But though Dr. Bas- 
tian, after proving his case, may have been somewhat 
zealous to convince the world and to confound his adver- 
saries, no dispassionate reader of his books can fail to be 
struck with the simplicity and clearness of the reasoning, 
and the truly scientific candour of the author. 

The complete argument is contained in this book, which 
may be profitably read by those who have not time 
to go through the larger work. .Since the ])ublication 
of that, work some progress has been made. “ Well- 
informed men of science," says Dr. Bastian, “no longer 
doubt that swarms of bacteria can be made to appear 
within sealed glass vessels containing suitable fluids, after 
the vessels and their contents have been cx])osed to the 
temperature of boiling water.'’ That is, Dr. Bastian s 
experiments, which wore at first discredited, have been 
verified by other w'oikers, some of them with no bias 
towards a belief in spontaneous generation. But with 
this fact all well-informed men of scien('e have not ac-» 
cepted Dr. Bastian ’s conclusion that these living things j 
are evolved from dead matter. Not believing in spon- j 
taneous generation, they first supposed that Dr. Bastian 
must have bungled and deceived himself, because they 
had every reas(m to believe that hvinginattcr could not 
resist the temperature of boiling water. 1 hey are now 
obliged to admit that Dr. lhastian was not mist.ikcn. 
Some, however, admitting this, piefer to give up their 
well- supported belief in the killing powder of boiling water, 
rather than break with the sacred dogma, omne vivum 
ex vivo, in support of which they can now urge no single 
fact or argument. 

In the treatise before ns l;r. Bastian collects a great 
deal of c\iden( c as to the amount of heat requisite to 
destroy life, which, summed up, amoimls to this : “that 
all known forms of living matter with w'hich accurate 
experiment has been made invari ibly perish at or below' 
140“ F.” And he details experiments of his own, in 
which living organisms appeared “ within closed flasks 
which had been previously heated to 270-275^' for 
twenty minutes, and to temperatures of over 230 1*. for 
one hour." Having done this much. Dr. Bastian might, 
we think, rest satisfied for the present. If his readers 
fail to appreciate his facts, the little lessons in logic to 
which he occasionally treats them will not, wc fear, help 
them much. Wc would also observe that though error may 
die hard, yet, if he has given it its death-wound, there is 
no great purpose to be served by triumphing over its last 
struggles and agonies. “ Victorious along the whole line'^ 


may now be said of spontaneous generation with much 
greater truth than it was asserted by Prof, Huxley of the 
contrary view in 1870. With the facts as they now stand, it 
appears to us that no adverse criticism can do anything to 
shake the position which Dr. Bastian has given to the doc- 
trine of the de 7iovo origin of life. Some of the attempts that 
have been made to escape Dr. Bastian's conclusion, after 
admitting his facts, are curiosities in the way of scientific 
discussion. Now it is suggested that germs may have 
been protected from the destroying heat in the inside of 
enormous lumps almost as laigc as a pin's head. Again, 
and still belter, that the germs of bacteria may escape 
death by leason of their excessive smallness. This last is 
a very happy thought, and deserves to be thoroughly 
worked out. 

In conclusion, wc would impress on those of our readers 
who may take some intciest in this question, that there 
arc special reasons why they ought not to rest satisfied 
with any second-hand statement. If they would know 
Dr. Bastian's rase, they must read his book, which, thinks 
an American philosopher, Mr. Fiske, “ may perhaps mark 
an epoch in biology haidly less important than that which 
was inaugurated by Mr. Darwin's ‘ Origin of Species.'" 

Such was the light in uhich the ((ucstion ijrtsenled 
itself to one who, before studying Dr. Bastian’s works, 
had passively accepted the dortrine o^nne 'invuni cxvivo. 
Only when VC read Ti of. Tyndall’s paper of Jan. 13 did 
we find how far wc w’ere mistaken in supposing that the 
high honour of having settled a gre.it ciuestion and added 
an important truth to our stock of science was about 
to be awarded to Dr. T^astian by universal consent. 
Certainly it wc arc to take I'rof. Tyndall— a science 
teacher for whom wc have the highest respec t and 
admiiation as our guide and instructor on this sub- 
ject, we might well blush at .the youthful picciiiitation 
with which we threw ourselves into the arms of Dr. 
Bastian. We c an only suy that wc had conscientiously 
Uiedto follow the controversy, and to make oursel\es ac- 
quainted with the alleged and accepted facts. We honestly 
believed, and still believe, that we were making a simple 
st.alemcnt of fact when we said, that Dr. Bastian's experi- 
ments, which w'Cic at lirst disci edited, have been \eriried 
by other vvorkcis, some of them with no bias tov^aids a 
belief in spontaneous generation, and that this was knowm 
10 “well-informed men of science." When Brof. Tyndall 
says that he was “ certainly not among the number" to 
whom the truth of Dr. Bastian’s assertions w^as known, the 
phrase is slightly ambiguous. Of course Prof Tyndall 
docs not mean that he did not know that Dr. Ilurdon- 
Sanderson, for example, had by careful cxpcrimc'nt estab- 
lished to his own satisfaction, though contraiy to his 
expectation, that Dr. Bastian was accurate in his state- 
ment of fact. That Piof Tyndall supposed it piohable 
that Dr. Bastian' and Dr. Burdon-Sanderson had com- 
mitted “ errors either of preparation or obsci vation," and 
that he himself, were he to try, might escape such errors, 
is evidenced by his undertaking the course of experiments 
which for the present makes the question once more 
one of evidence. It was in this sense that Prof Tyndall 
“did not know;" but in this sense it w'ould have been 
an impertinence on our part, and even on the part of 
most “ well-informed men of science ” “ not to know." 

One word remains to be said. The question at issue is 
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of profound biological importance with large practical 
bearings. It would be a disgrace to science, or rather to 
scientific men, were the present uncomfortable dead-lock 
of con dieting evidence to be permitted to remain for any 
length of time. Prof. Tyndall will, of course, publish 
descriptions of his experiments in the fullest ])ossiblc 
detail ; but the interested public have no just balance in 
which to weigh the accuracy and skill of Prof, lyndall 
against that of Dr. llastian. The high position of our 
great teachers undoubtedly carries with it certain obliga- 
tions ; and we scarcely think that we ask I0(j much in the 
interest of science v.lien we venture to suggest that steps 
should be taken towards the little friendly arraugement 
necessary for the settlement of the question. 

DOUOJ.AS A. Sl’ALDlN(V 


OUR BOOK SHELF 

Solid ('jcomctry. By Percival Frosi, M.A. \'ol. i. 
pp. 422. (London ; Macmillan and Cb., 1H75.) 

Tills excellent lieatise is a revised and considerably 
enlarged second edition of the similar treatise brought 
out some lew years since under the joint editorship 
of Messrs. Frost and Wolstenholmc. The engrossing 
duties consequent upon Mi. WolsUnholrne’s holding the 
post of Professor of IMathematics at Cooper’s Hill, have 
prevented his taking part in the bringing out of the present 
work, (ireat additions have been, and are l)cing, made 
in this subject, as may be infoired from the fact that this 
first volume consists of 422 octavo pages, and even in this 
space many modes of treatment arc omitted. “We can- ' 
not, however,” writes Mr. Frost, ‘‘in a volume of mode- • 
rate compass, pretend to include all the dual results to 
which oLii equations might give rise, but must confine 
oursclvcj to a development of the methods most generally 
usekil.” 

The author reserves forliis second volume tliosc paiLs 
which arc chiefly interesting as ])uie geometry, ’ bi inging j 
into the volume belojc us as mucli as Ju‘ could, those 
paits of the subject uindi arc inoie especially required 
by students who take up physical subjects, ik'efixed to 
the text is a full table of contents : iiidctal both in tliis 
w^ork and that by Dr. balinoiiou the same subject, the full 
list reminds us (though drawn up on dilfeient piinciples) 
of the diagnoses of the natural oideis prefixed to text books 
on the Bnusli lloia. 

The text is written with extreme lucidity, and the diffi- 
culties to be met with in its perusal do not arise from the 
style, but from the inherent dillieulty of the matters 
treated of. In two or three places we come acioss the 
phrases “ easy to see,” p. 154, ‘‘ not hard to show,” p. 157, 
and the like ; of course hciethcy are not intended to cover 
inability to expound the matter wuthia reasonable com- 
pass, but still we think the proof might have been sketched 
out. When the student is going through the text step by 
step, he may even be able to work out the process by 
himself, but it is not so ca^y when the book is taken up 
at other limes, when the previous steps in the reasoning 
are not fresh in the mind. 

We note in Ail. iq2 that the dliplic sections arc not 
pointed out ; this and the definition of the radUal plane 
(§ 166) which reads somewhat curiously to our mind, arc 
the only defects we have been able to detect — we had 
marked many passages for comment, but all is so carefully 
done, and the work brought down to the latest discoveries, 1 
' ‘ content ourselves with saying that the book I 

IS well entitled to a place by the side of Dr. Salmon’s ' 
treatise. Mr. Frost, it is well known, empl<;)s the term 

comcoid ” for the surface of the second degree, and in 
tiie present work he gives his reasons for persisting (as 
he expresses himself^ in retaining the term. We must 


just cite here the concluding part of his remarks ; the 
surface of the second degree, well deserves a distinctive 
name instead of being recognised only by its number, a 
mode of designation which, 1 am informed, a convict feels 
very acutely. Man might be always called a biped, be- 
cause besides him&L’t there exist a quadruped, an octopus, 
and a centipede, but, on account of his superiority, it is 
more complimentary to call him by some special name.” 

'Hie Ubt of typographical errors is, wc believe, very 
small, and all are easily corrigible by the reader. The 
appearance of the book leaves nothing to be desired. 

riiysioloi^hi he Melhodik : eiii Handhui Ii dcr Prat flsc hen 

P/iYsloloii/c. Von Dr. Richard Cischeidlcn, Professor 

an der Universitat zu Bre.sLiii. Krj>te lieferung. 

I3k. G.schkidllx has undertaken to supply physiological 
students wfith a book which undoubtedly they very much 
need, lie proposes to give a detailed and full ac count of 
the instruments and methods of prartic'al physiology, and 
to consider the experimental basis on wfiiich onr know- 
ledge of the functions of the animal body are founded. 

'J'he book is to be published in jiaris ; the first part, 
Avhich we have before us, treats at considerable length oi 
the measurements of volume, temperature, time, &c. 
needed in physiology and of the various instruments used 
in such measurements. It contains also the beginning ol 
a chapter on physiological instruments and me thods ir 
gener.d. 

Altogether the present part gives good reason to hope 
that the work, when completed, will not only succeed m 
its main oirject of being useful to beg.inncrs, but will also 
be a valuable book of reference m physiological ways and 
means. We shall, however, reserve detailed ciiticisms 
till the book is published as a whole. J. N. L. 


LETTERS TO THE EDITOR 

J 'J he UiUn doi^ )iol hold hiniM’i'f te^/'omihle for opinlotn e.\p)e:tsea 
hy h/i Lonrpondttits, XeithtV tan ht unaitlake ta rclton, 
Of to < (ff ft i/>Lf//d with the c/, refuted 

Ah notue o taktn of anonymous iommumiation\J\ 

Periodicity of the Fresh- water Lakes of Australia 

Till' fresh water lakes of Au,*iaha, though insij'niticant in 
si/(‘ in c )iupauM)ii wuh the extent ol the coumiy, pos-ic.^s several 
IcalLiics of considcMblo inteieal to the naliu.ilel. I/iI.c (jcoige, 
whith isgtneially consideied tlic largest shed ol Iresh water on the 
(’c^iilineul, is only some Lwcnly-thice or twentydour miles ia 
length and seven nnle> in breadth al tlie 'widest paif, and even 
this lake ha<l no cMsttncc Iwenty-four yeais ag >. A bit of 
swatn]>y ground acrus> which drays coulii jm.s, oc:capicd, in 
1852, what IS HOW' thc‘ lowest pail of the lake-bollom, and the 
rest was taken up by Sijuallcr.s and small faniuw>, who little 
dreamed, when tliey settled on (lie iich alluvial plain, that within 
a few years they would be hog( itssiy diucui fiomiheir liomes by 
the advancing waters. 'J'hr picsenl JAe i.> situated, at an eleva- 
tion of abfHil 2,000 feet above the se i, al the J »wcr end of a 
shallow basin fuimed by a foik near the soutliein extremity of 
the Blue Memntams, and about 150 miles fioiu .^tyuiiey. Tins basin 
is some forty to fifty miles in length, and liorn fjJicen Lo twenty 
miles in bicadlh, ifie mounfaiiis rising soon \/liat rajjnlJy to a 
height of several liundre<Is of feet on every side except the south. 
The depth of the water at the present time is only fiom 25 to 
30 feet, which, con-uieiing the extiuit of land submerged, 
alfords a stiong aigumcnl in favour of the ntion tiiat the 

lake existed in past umes, and was at lea-it Ui extensive as it is 
now. An cxaminafion of llie banks of the cieck winch runs 
into the head of the lake confnmed tins Jiypotlied-, and led me to 
believe that it ha>at one time been much rmuc extensive than it is 
at present, for llie lion/outal Jaycis of alluvial «lrposit could lie 
traced along either bank at an elevation of 10 or I2 feet above 
the jiresent lake-sin u* e. ^'his, however, could n(*t have been 
the case within the last one hundred years— pnd ably not within 
many Imndrcds of years— for tlie jucseiit lake is fiingcd with 
broad expanse^ of paiiially submerged forest trees, that must 
have attained a growth of more than a ccniury before the waters 
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ONtilooV t\iem It may, therefore, I think, be assumed that the 
lake has nevei in recent times been so extensive as it is now, but 
that formerly it l^as much more so 

It u ill naturally be asked, What are the causes of its recent 
rapid jirowth, and what is likely to be the end of it ^ \\ ithout 
doubt the chief cause lies m the killing of the trefs, whicn, 
until lately, covcrtd ilruost unintcrrujitcdly the vhd* basin 
exce])t the lowest portion The, i^ater is thus drained rapi lly 
into the lake, and tne sail ice l\]K) ed to tvapoi itmn rLdiitc 1 to 
a minimum 'llie trees liavt teen destio^cl chit fly by the 
sqiialtci, in order t<j let in the sun end im] love the gras-* 1 uf 
another and uncxjdaincil cause hi bttti Jt vvoik during recent 
years destroying the lush ind tlie trees h ive die i away my* te 
riously at the rate of scoics, if nut hundteds, of acies annually 
Grub at the roots 01 wiihin tl e biik, the injury done 1 y c ittle 
and sheep, opc^ssums destroying ]>ei istently llie }oung shoots, 
and various other pe ts, have been st ( d )wii as the cau e, but 11 > 
explanation has as yet bten act ffttl as satisfactoiy It would 
seem rather as if the tut were Irora son e sickness 

siieh as animals are siil to, an 1 lainy square lailes of bush 
ma\ be cleared auay Icf nc the diseise his spent itself 

Whatcvei maybe the cause, tin titcs iie rapidly disappeaiiiig 
within the drainage are i ol lit lik , aid the rtaull willbethit 
with improved chamij^e and le-i a s rj turn the lake muj/ in 
crease in extent duiiiig the r ex< hw yea's, ] to 1 led the ram* 
fall docs not sen usly dm 11 h di 1 11 , lh< sani nein d Another 
cause which li Is ] lolubly bt Ml 'll \ oil cnl 1 lu tlu lake duin g 
the last twenty foui yens, lo an mcr^-ised rainlall but the ir^^u 
ment on this j oiiit 1 rather diawn from the lapid gtt wth of ihe 
lake than from any ateiii Ic ol servilion It his cert uiily hap- 
pened once ui twice ciuinr diy seasons that the lake ha-> fallen 
a foot 01 two, 1 ul il lus ilw''yb leeovtud and adviiutd dunn^ 
the following yen, so that its t lowih r uv be e nsi hu t t > have 
been eoiitiiuious suit t tlu scat Aftci the w liter < 1 1S7}, 

the lake lose fiom f )ur to fue 1 <( I, inddinin tlu cveied i ght 
of the following sumnici said lo the extent < f from c at to tv*- > 
feet, but with the returniiq 1 iins it ue ivtu 1 Us I irneihiel 
If, up to the luc-ent time the fust an 1 \\^t I alf e( a eyde }ij.> 
been oi crating, an I twenty five yeaisit dc ucnl i 11 fib were 
now to coninienre, it would till, 1 think, I e unrea onabh to 
expect that tlic lal e w uld eonti ut x'^ry nuirh — say to one hdf 
or one quartet its j res- at si/( 1 he watci that falls at the most 
distant spot in the I •’sin is eaiiicd vMthiu a few iioiiis into the 
lake —ill the same manner a in other puts cf the c untiy it is 
carried into the iivcts , and the simt cause which tends to make 
the floods of the lluntei an 1 ( ther iixeis more violent every 
ye ir, will prexent 1 ake George fiom ever again bceomiiig an 
insignifieant pool It may be neticcd thil cl mdy summers not 
necessaiily rainy ene -would have a considerab’e ellect in dimi- 
nishing evapi nation and ther diy preventing shrinkage. A pre« 
valence of westerly 01 noilherly winds wuull have an opposite 
effect 

Neai one of the sputters houses, long a}.o s id merged, 
was a well stocked li»h pond I his the adxancii r wiiers s )on 
appropii lied, iiid its oecuj ant finding the 1 way ml > the lake, 
have intrcascd to su^h an extent IhU the like it»e!l is now well 
stocked Ihesc fish weu cinefly the fieshw Uer cod of Aus- 
tralian streams, ml some < f them have thriven s> well that it in 
by no means me to meet with pceinn ns wtigning tiom ihiity 
to forty p )unds t ich blitk w ns lug ll cks of three or four 
different 1 mds of ducks, wiih the led ler I ibis an I othei buds 
frequent the shoics an 1 iti )id good spoil 

Ihe general appeuanre of the laki lioie 1 smicwhit deso 
late on recount ot the enmmous number of ] ii dally suhraeiged 
trees that stand, some ol them a mile n m i out in the waUi, 
and give the like llie aj ^eai iiue ol m Auierman nvei duting i 
flood Ihe 1 asteiii sin re, howevei s veiy lx lutiful foi Aus- 
tralian scenery, the hills d Ue I with elunq > of dark casuanna 
n-'ing in beautdul gra sy slopes fiom the walti s rd ^e 

At a few milts distance fiom 1 ikc Ciejige tC) the eastward is 
Lake Bathurst, a inueh smxllci sheet ol witei tint apjxais to be 
under veiy much the sine influences as the larger lake, the 
encroachment of the water being as well marked, allhoUj,li not 
so extensive 

It would be intcicstmg to know all the infliiencei at work in 
the increase of the Greet Silt Lake, Utah, which is snd to be 
growing at the rate of ten inches in vertical height yearly As 
the whole country m the neighbouihood ol tins lake destitute 
of trees, a ]>euodic inciease c t rainlall is me st j robably the chief 
cause, m which c ise the lake’s maximum may be expected to be 
reached at any time. 


The cultivation of land previously bare might naturxlly be 
expected to cause a greater retention of moistur- whilst at the 
same time the hardening of the smface by the treading of cattle 
and she p would cause the Alter to lun off more easily ; but the 
area cultiviteil or pas u ed land within the drainage basin 
conij ire 1 with that Lfl mis] rimitivc condition, is unknown, 
an 1 it wo ll I I e 1 11] s iblc t clilferpnMatp Ihrir effects 

It wi 1 be ''ubjcet i f con ulenbje inie e t to wat^h the con- 
di ct ( 1 tilt e 1 ll dim ig the ne t twenty ye*ir> ]< AlhaY 

1 he Cruise of the 1 /go 

M VM use ul sugt.e'.li ms wtrr forwaidcd t ) me by the leadwis 
of N Jill efoic ilic yicht lef J iveipool, in return foi which 
I sen I my b st tliani s an I n Ji I of the jilacts we hue visited m 
the c Ul I (>♦ our rno I del glPhil ind, as I trust, not unsucetssful 
v>\i^e fin Madeii i , 1 th 7 > Antigua, 1 tb 12, Bai- 
buda, Ic! i:], St Kdtb , J eb 14, Cruadtloupe , I cb 
Dmiiuiti III) 17, Mxrtmique, Feb iS, St Vincent, heb 
20, (iiena ia , J eb 22, liinidul , Much 9, I a Guayra , March 
10, ( aiuas, March 17, \ alentia Maieli iS, Puerto ( aballo , 
Maich 21 1 neacis , Mntti27, Santa Malta, March 29, Sava- 

mlli, ’March C'')thajena, Apiil ?, Kingston, Jamaica, 
\p ll II IV Ulna (Museum most creditable) We leave to- 
moii )w to \eii (. lu/ md the city of Mivico, with the 
laliimi 1 hil idtlphi i, Tsew \ oil , and Kngiia in prospect 
Wt lia c lull a elein bill of health and favourable weather 
tUiou^hout One of the chui objects proposed by Mi ( hoi 
m ancle ley m unde rial mg the voya^2 was lo observe the habit of 
tiopieil birds m llu west, and to increase his fine collection m 
the iviuns at Cundivei Amongst the very numerous sjieci 
mens < ^ bird now on boaid aie ‘*oint that ire extremely fine, 
am Slid a have nrelybecn In ought lo Ln^land m a living 
stile 

111 nil ixK lulj'^ctjn mo'vt has been done in sponges, liinicale«, 
and eeliiao lei ms i he , which have been gathf red ainjily and 
in tiio Kui h, will no ch ubt on examination yield some goc d 
mil o e J le forms, in 1 periniis a few poly/ la, ol which there 
Ins ] cm to me, i mu t dc] lot ible scarcity In botanising, very 
fan sueee > li is been 1 let will) m Mos'-e , I ichens an fungei 
mannia. A few most inteu ling funi»i weic collected in the 
dct] foiest in film lad I iitoraology has not been neglected, 
but th exlieme diyness of the season has been unfavouiablc 
Of till eminent men, tiui tudi nts of nature, it has bten myg )od 
foituiiw to meet, I must not now attemjit to mention even the 
names My gie it ol)li,>,ation to them willl trust find a suitable 
ojipoit unity for aeknowledgnunl lllNKN II, IItccins 

ilavani, Apiil 10 

Recent Discoveries in New Guinea , and Papua or 
Papooa ? 

i Ilk ascMit 1 n niiidy mdi s < f a fine river in the south cast 
1 o lion ef JSew Giiine i in Stplembei list, by the mission vessel 
/ / /I It has iloiil M bs bef le now been male 1 nown in 
I igland (Naiiki, vol xm p 76) 

J txjua, dunn >• tlie piisent year, to leave Samoa on my 
ritui a l I Inland, and I have some h()}>e that I may t il c New 
Gui la <// ton l > Australia, and visit the mission stall ms ol the 
1 endon Mission iry Society on the south east coast If this hope 
IS leal se 1 , I shill use ever/ available means to detcrnime what 
tins lai^c quadiupel 1% which his been tucked m three dilfcrent 
paiu ol the island, if no one else imkes the diseoveiy befoie 
then ' 

In concluding this Utter, I wish lo enter a protest against Dr 
A 1 Meyii s vnthogiapliy of tlu M day names of New Guinea 
nd the fri/zly liaired purti m of its inhabitants He says 
(\Miki, vol IX p 77 //*/) “I wiite Fapooas, and not 

l’a]ua, bciause the Mi lys ])r >nounee the word Papooa and 
not Papua Surclv Dr Meyci must be aware that the vowel u 
in Malay is pronounced like o m Ln^lisli As early as 1812 
Maisden, in his Malay Grammar (p 12), gives as examples of 
the sauna of u the ‘ J n^lish 00 m loom and toid ” It appears, 
to me not only jiedaniic and unn*'cessary, but also very ubjf ciion- 
able, to make a ch ingc nt the present time Peihips I feel 
moie keenly tm tins point than most persons, owing to the fact 
that, with the assi lance of a laige staff of co workers m various 
paiL of the Pacihe, I 1 we m progre^-s a comparative grammar 

^ It hi been iec<ntl> inr ( unced in tlie Shinty that bignor 

1) Albertis h IS identified the large bird with the red necked hoinb 11, and 
the dioppuigs as those of the cassowary — Et 
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oMd dicttonary of all the principal Malayo-Polynesian dialects, 
and am tning to reduce the whole to a uniform system of ortho* 
S^hy S.J. WiiirMBE 

Samoa, Jan. 3 

The Visible Horizon 

A POINT of some scientific interest has jusi been argued in the 
High Court of Justice. It was contended by the Solicitor- 
Gcn- ral that the three miles’ limit of territorial waters was of 
mo'lvTn origin, and by Sir R. Phillimore that it was due to that 
being the distance a cannon ball would reach from the shore. 
There can, however, be no doubt that the limit was recognised 
long before the invention of gunpowder. 

Three miles is the distance of the or visible hori/on to a 
person six feet in height standing on the shore. It is natural to 
suppose that the early maritime peoples of JOuropc would lay 
claim to the sea as far as the eye could reach. This distance 
they would find by experience was just tnile^^ and it can be 
proved rnathcmatically to be correct. Measured by thisstandanl 
— a tall man, usually taken as six feet high -the distance is 
invariable for all time, places, and peoples ; measured by a 
cannon ball, it is constantly varying, and now ought to be five 
miles rather tJian three. The fact that tlie distance dejiends on 
both ocular and mathematical demonstration, and is not subject 
to impnjvement in gunneiy, is the best explanatiim of its origin 
and application. II G. Jknkins 

Dulwich, May 8 

Lunar Maps 

Loiirman’s complete map, thiee feel in diameter, four sections 
ol which were ])ul)lislie(l in 1824, has been leccutly engraved by 
J. A. llarth, of l.eif>zig, undei the .supervision of Di. Schmidt, 
director of the Athens Observatory, wlu' has contributed a 
descri[)Uve letterpress. 

Schmidt’s own map of six French feet diamct(*r, will be issued 
befoie the end of the present year, fnmi the ahlicr of the Roy.il 
Prussian Staff, the Prussian Ooveinmcnf having, with great 
credit to itself, purchased that incomparable work. It is the 
result of lliirty-lour years' laliour, and contains about 34,000 
craters and an e(|ua1 number of hills, bcsivics over 350 rilL and 
other objects. The difhculty of noting and coirectly ma]>j>iiig 
this amazing number of lunar formal ions will be umler.stoo<I by 
anyone at all acijuaintcd with fiic sul»je(.t ; and it will be seen 
that J >r. Schmidt has coaijJctcd an a< li’cvcment not surpassed 
in scientific cajiability ainl [)ei severance. A written text will 
accorujuny the map. 

It were to be wished that out own countryman. Mi. Rut, 
could look forward to a similar recognition <if liis services. lli<^ 
gieat lunar map, of which we have heard nothing for some 
time, is on a ])lan quiie different from SchmMt’'-, to which it 
would be found, if completed, an invaluable accomjianimeiit by 
obscivers of tlie lunar surface ; and it will speak hut little for | 
the scientific taste of our country if Mi. Jlirl’s woik i:> alh»vvcd 
finally to collapse for want of appreciation and encouiagement. 

Mil) brook, Tuam, Ireland J. JJiRMiNtJHAM 

OUR ASTRi>A<^J//CAL 

The Star- La I andk 27095 (Bootes).— Gibers, writing 
to Bode in July, 1804, respecting his observations of the 
comet of thit year, remarks of Lalande 27095, noai the 
place of wiiirh star the comet was situated on March 22 : 

“ 1 st nichi mchr am Himmel zu finden.” It was observed 
by Lalande as a seventh magnitude, 1795, May 25 (“Jlis- 
toire Cdleste,” p. 164), centre wire at J4I1. 42m. ics. 

The .star was observed by Bessel, 1828, May 24, as a 
9th magnitude, and is No. 976 of Hour xiv, in Weis^Ps 
second catalogue. In the “ Durchnuisterung ” it u 9*0. 
There is evidently reason for supposing the star to be 
variable. 

. It follows the sixth-magnitude-star B.A.C. 4906, 19?., and 
IS 6' 37" north of it, the position for the beginning of the 
present year being R.A. I4h. 45m. 56s., N.P.D. 52'’ 6'*5. 

The First Comet of 1743. — Notwithstanding the 
very marked deviation of the orbit of this comet from a 
parabola, it does not appear that any attempt has yet 
been made to determine, directly from the observations. 


the true form of the orbit, or at any rate to work out 
elements which will satisfy the observations within their 
probable limits of error. It is true that these obser- 
vations, with one or two exceptions, arc by no means 
exact, and Gibers, who examined the question in 1823, 
was of opinion that, from their general uncertainty, an 
investigation into the mature of the conic section described 
was hardly worth the trouble it would involve. Notwith- 
standing this expression of opinion from so high an autho- 
rity, it may be remarked that there are a sufficient num- 
ber of observations in our possession which cannot fairly 
be supposed liable to serious errors to justify an attempt 
to deduce more satisfactory dements than those hidiciio 
calculated. 

The comet appears to have been first observed by 
Grischow or (irisso, at Berlin, on Fcbuiary rr>, and his 
observation on the evening of that day was considered by 
Gibers to be tlie most certain of any he made upon this 
comet, and not liable to a greater error than 2' or 3'. 
Gn February 14, 15, ih ami 19, (;rii.cbow, observing ap- 
parently with Margareta Kiich, also gives particulars 
from which ])robably fair positions might be deduced. 
And wc have an observation by Father I'Vant/, of Vhenna, 
on February 21, given in proper form in the “ I’hilo- 
sophical Transactions” of the Royal Society. Also a 
good observation by Maraldi at Baris on February 13, 
and one by Cassini on Fcbruaiy 17, which last, however, 
ih open to some doubt, not only for a reason pointed out 
by Gibers, but from an error as to the comparison star. 
Zanotti’s observations at Bologna, form the I<>ngc .t series, 
and extend from February 12 to 28, but they are only 
published (in Mcmoires dc V Aciidrmit^ 1745) in longi- 
tude and latitude to minutes of arc, without further 
detail, and were not given by Zanotti as havung .\ny pre- 
tensions to accuracy. The ]>ar.iIioIic orbit with which 
Olbers was content to/liscontinue Jus computations was 
tlie following 

J'eiilieluai l’«rs.s.ig(% 1713, Jan. 10, at 20’). 20. n. 37s. Rads M J’ 


f^oiigitudt* ol peiint Inal 
,, ,. a .a’lhlini; 

lin Iinntion to ecliptic 

Reriliclion disiancc . . . 


02 S 7 
b; 31 c;7 
. 2 i(> 

.. o-<S!Si8 ‘“''•'I' 

' J) 

These elements agree well, according to Gibers, with th 
positions observed on Feb. 10 and 28, and with the longi- 
tudes on Feb. 13 and 21, but the latitudes on the^>e days 
ditfer by 14' and to' respectively, which is precisely the 
kind of discordance, which we might expi'ct to find, if ili * 
true orbit ol the comet were an (d I ipse of short period. 
It will be iv iiiembercd that Clausen considered tins comet 
identical with that of November i(Si9, detected by Blan- 
pain at Marseilles, with a peiiod of 673 years before 1758 
and 5 ‘60 years after 1817, and that .it the suggestion of 
Gibers the pt I til rbal ions wi re c.dcnlated at the Coilegio 
Romano to the year 1836, when tlie cornet Iiad been ex- 
pected to re appear. The orbit of short period wliieli 
ajipcars in catalogues with Claiistm’s name, w.as calcu- 
lated from Zanotti’s ob:)ei v.itions of Feb. 12, 20, and 28, 
with a pre-supposition as to the length of the m.ijor-axis. 
As already remarked, no attempt, so far as we know, has 
yet been made to deduce eieineius dircf t from the obser- 
vations, which shall repiesciit them with smaller error-, 
than the parabolic orbits of i.acaille, Gibers, and 
Struyek. 

Grischow records that on the evening of Feb. ii, 1743, 
the apparent diameter of the comet w^as i8', that it aji- 
pcared like a greyish- white cloud, but with close atten- 
tion, “em kleines heller Runctlem in dcr Mitte gewalir.'’ 
We find by calculation that the comet at this time was 
distant from the earth only 0*051 of the earth’s mean 
distance from the sun, and are reminded that such an 
object would have afforded an opportunity of the kind to 
which Mr. Marih has lately adverted, for a determination 
of the amount ol solar parallax. A similar opportunity 
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may recur at any time, and, as is most probable, very 
suddenly ; we can only hope that observers will be equal 
to the next occasion. 

Th k Minor PLANETS.-~-Of the members of this group, 
in addition to the four older ones, Ceres, Pallas, Juno, 
and Vesta, at present favourably placed for observation, 
the brighter are Hera, Iris, and Melpomene ; llera and 
Melpomene are a little below the tenth magnitude, and 
Iris about 9*5. The following are approximate positions 
for Greenwich midnight 


May 20 ... 

Hera. 

RA. N.P.l). 

h. m. s. , . 

Iris 

R.A N IM) 

h. in s. 

Melpomi-m:. 
R.A N.r 1 ) 

h m. s 

45 5 ^ • 

.. 104 T 1 

if* sf’ 1x4 5 

IS 29 27 . 

•• y.i 1 > 

»,» 24 ... 

j() 4 ^ . 

.. If 4 5 

i^) f,'’ ... 114 5 { 

15 25 . 

.. 92 j 

,, 28 ... 

June 1 ... 

3 ^ 52 • 

.. lO} 50 

)f) 48 2J ... 115 40 

15 21 «f<> . 

•• 5 4 

K* 35 15 . 

51 

t 6 4 1 10 ... ) 1 i if* 

15 li. Il 

.. 91 4 ’* 


THE GREENWICH TIME SIGNAL SYSTEM 

T N Nature for April 1 of last year (vol. xi. p. 431'! we 
gave a description of the new Sidereal Standard Clock 
of the Royal Observatory at ( rrccnwich. Fundamentally 
important as is this clock in all that concerns its relation 
to exact astronomical science, it performs also another 
and more immediately practical duty, that of regulating 
the time of great part ot the United Kingdom. And wc 
propose now to trace the connection existing between this 
purely astronomical clock and those by which the daily 
business of our lives is arranged. 

A few words of prcliininaiy history may not be un- 
interesting. FoiiiicrJy, when, tcmpaiativcly sijeaking^, 
little communication existed between the peojdo of 
diOerent towns, each place kept its own local time. Hut 
when railways began to be extended through the country 
in all directions, such manner of reckoning time could not 
with any rcgaid to convenience be followed in aiiaiiging 
the movements of trains. The adoption of one uniform 
system of counting time having, as leg.irds railw'ays, thus 
become a necessity, all towns in connection with railways, 
as a matter of convenience, fell sooner or later into the 
same system, one now universally followed. 'I he time of 
the meridian of Gicenwich is that employed. I'his selec- 
tion was probably in part accidental. The railway aiuho- 
rilies, when seeking for uniformity, would natuially be led 
to take as standaid the lime of the most influential place, 
and so adopt metropolitan time, which happens to be, 
jiractically, Greenwich lime. lUit howcvei this may be, 
the selection was for another reason a happy one. The 
meridian of Greenwich is that from which longitudes aie 
counted on all Ilritish maps, and (hcenwich time having 
been aheady long used liy the navigator, means ol ob- 
t.aining a piopcr knowledge of it at seapoits was very 
desiiable. Its adopRion for railways by facilitating tlie 
alter-introduction of the time-signal system as now existing 
was iheieforc a fortunate ciicuinslaiicc. 

The regular exhibition of accurate lime for public 
use, by any kind of authoritative signal, was coinnienced 
at Giecnwdch in the year 1S33, when the first limc- 
bali was erected on the eastern turict of the ancient 
portion of the Obseivaloiy buildings, principally for 
the purpose of giving Grc enwich lime to chroiiomeler 
makers and seamen. It has been dropped every day 
since the year mentioned, excepting only during some 
peiiods of repair, and occasionally on days of violent wind. 
The ball, which is about five feet in diameter and 
painted black, is by mechanical means raised hall-way up 
its mast at 5 min. before ih. as a preparatory signal ; at 
3 min. before ih. it is hoisted to the summit. It drops at 
ih. true Greenwich mean solar tiitic. I'ormerly it was 
discharged by an attendant who, w^atching a clock the 
error of which had been pi cviously asccruiincd, pressed 
the ball-trigger at the inoper inslaul, but since the year 
1852 it has been discharged by automatic means, as will 
be explained further on. 7'hc fust start of the ball, or its 


separation from the cross (indicating the cardinal points) 
immediately above, is very sudden, and is the phase to 
be noted ; afterwards (to avoid injury to the building), 
a piston, connected by a long rod to the ball, falls into a 
nearly air-tight cylinder, and so checks its descent that 
it comes gently to rest at the foot of the mast. 

Within a few years of the establishment of the Green- 
wich ball, others wx're elected at British observatories 
near to ports and harbours, as Edinburgh, Liverpool, 
Glasgow, (iiic., principally also for the service of shipping. 
And such signal balls or equivalent means of exhibiting 
lime are now to be found at many observatories abroad, 
as for instance at the Cape of Good Hope, Madras, 
Bombay, Sydney, Melbourne, Mauritius, Outibcc, Wash- 
ington, &c. Originally such time-balls could only be 
droj)])ed at an observatory or institution at wfliich time 
was determined by celestial observation, but on the intro- 
duction of the electric telegraph an observatory could be 
made the centre of a system from which, by galvanic 
rncans, time-balls coaid be dropped at, or time-signals 
given to, distant points. 

On the first establishment of tlie electric telegraph in 
England, the connection of the Royal Obsei vatory with 
the telegraphic system and its possible application to the 
daily distribution of time throughout the kingdom soon 
engaged the .attention of the Astionoincr Royal, but 
before things had come to any definite shape, the scheme 
for la}ing a submaiine calflc betwotn England and 
France was pioposed, and active slciis taken to carry it 
out. The pi ogress of this work was w'atchcd with interest 
by astiononu is on both sides of the clianin I, and some of 
the active members of the Institute o^ h ranee having 
cxpicssed their earnest uesirc to lake advantage of the 
new cable for galviinic determination of the dilfcrence of 
longitude between the Obseivatorics of Pans and Green- 
wich, the AstioiiomcT Royal became enabled in the year 
1852, piiiicipally with the assistance of Messrs. E. Clark 
(of the then existing Electric Telegiaph Company) and 
C. V. Wrdker (of the South-Easicin Railway Company), 
to establish the long-dt sired couimiinicauons on the 
English side. The application of the telegiaph to the 
direct cieterrnination of longitude will not, however, 
luithcr concern us at picscnt. As soon as tcEgr.ijdiic 
connection wnih the Royal Observatory w^as complete, 
the system of Iransmitliug time signals fiom Greenwich 
lor dibtiibulion by the ideclric Telegi.iph Company on 
their lines was coimiieiiccd, special appaiatus having 
been for the puipose jncpaied both at Greenwich and 
London. This w^c now piocced to describe. 

The Mean Solar Standard Clock of the Royal Observa- 
tory, the* piiiicipal clock of the whole linic-signat system, 
erected in the year 1852 specially for the woik, is always 
kept adjusted as nearly as possible lo exact Greenwich 
mean time. It is a clock of Shepherd’s construction, 
with seconds pendulum, and is maintained in action by 
galvanic means alone. But it works others sympatheti- 
cally. The wire which carries the galvanic currents from 
the pendulum to the electro-magnets to diivc the hands 
is continued, before returning to the battery, to other 
electro-magnets in connection with the hands of other 
dials ill (.lifferent parts of tlic Observatory building, so 
that the hands on all the dials advance simultaneously, 
the forward motion of the whole system depending entirely 
on the one pendulum of the standard clock. Of these 
various clocks, one is fixed in the boundary -wall of the 
Observatory ; it is daily consulted by great numbers of 
people, and will be familiar to every visitor to Greenwich 
I'ark. Several are placed in the Chronometer Room for 
use m the daily comparison of the Royal Navy and other 
cliioiiomelers, the difference between the time shown on 
one of ihese dials and that of any chionometer giving 
immediately the cnor of the chronometer without further 
calculation. Other dials are to be found in dilTcrent office 
rooms in which accurate lime is necessary. All these 



NATURE 


51 


May 18, 1876] 


clocks, including a seconds’ relay, in the accompanying 
sketch, are driven by the galvanic current, but the 
standard clock further controls (by seconds’ beats pas- 
sing to London on a special wire ftoin the seconds’ 
relay) other clocks in London, on a principle, introduced 
nearly twenty years ago by Mr. R. L. Jones, in which 
the galvanic force is used, not as the driving power, 
but as an auxiliary, to keep right clocks already going 
very nearly right, each by its own inotive power. The 
principle has assumed various practical forms, but that 
proposed by Mr. Jones is generally employed, and is as 
follows The ordinary bob of the pendulum to be con- 
trolled being removed, a horizontal galvanic coil is sub- 
stituted. At each swing of the pendulum the coil encircles 
permanent bar magnets fixed to the clock-case, and the 
galvanic current received at each second from the con- 
trolling clock circulates through the wire of the coil. 
Then (within certain rather wide limits), whether the 
clock to be controlled tends to lose or gain, the magnetic 
action produced between the coil and the permanent 
magnets at the instant of passage of the current so acce- 
lerates or retards the pendulum that the clock is main- 
tained in perfect sympathy with the controlling clock, 
d'hus, at Greenwich various mean-time clocks within 


the Observatory, and several in London, de})eud on the 
one pendulum of the standard dock at Greenwich. I hit 
it is a condition that the clocks shall continue to show 
exact Greenwich time, and as no pendulum Avill perform 
with the necessary accuracy for any long period, it 
becomes essential to provide convenient means of making 
periodical correction. The plan used at Civeenwich is as 
follows : — To the pendulum of the Mean Solar Staiulard 
is attached a slender bar magnet about five inches long, 
carried parallel to the rod by an arm projecting forwards 
from it. Immediately below, in a central and vertical 
position, and supported by the clock-case, is ] Jared a 
hollow g«'»lvanic coil, the accelerating and retarding coil. 
The lowTr end of the magnet passes closely over the 
upper end of the coil. A galvanic cuiTcnt when ]>,issed 
through the coil imparts to it magnetic piopertics, rever- 
sion of the current reversing the direction of its mag- 
netism. If the current be such as to cause attraction 
between the adjacent ends of the swinging magnet and 
fixed coil, the pendulum, carrying with it the whole sys- 
tem of clocks, will be accelerated ; an opposite < iirrent 
causing repulsion will conversely produce retardation. 
The only caution to be observed is that corret iion must 
not be rnade too rapidly, otherwise the controlled clocks, 
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which are, as it v/cre, merely guided by the controlling 
current, might, so to speak, break away from control. 
As at prcscitt arranged, to produce an acceleration or 
retardation of one second, the current must remain in 
action for about ten minutes. 

Having described the mean-time system of clocks, and 
the magnetic appliance for correction of accumulated 
error, we have now to show how at any time the amount 
of correction required is determined. This makes it 
necessary to turn our attention to the system of sidereal 
clocks, and we shall now see how (as was stated at the 
beginning of this article) the Sidereal Standard is the real 
timekeeper of the country. This clock, with the system 
of sidereal^ clocks in connection therewith, was so fully 
described in the article already once referred to, that it 
will only be necessary to repeat here that amongst other 
things it galvanically registers its seconds on the paper of 
the revolving cylinder of the chronograph, and drives 
^he sidereal chronometer /;, situated on a certain desk 
in the Computing Room. Without going into further 
explanation it will be understood that, selecting a proper 
Almanac list, the transit of which 
er tne meridian has been observed with the transit 
cncie and registered on the chronograph the times of its 


passing the several wires arc extracted from the chrono- 
graph record, and the mean taken, wliich being corn ckd 
for the small errors of position of the instnnj'cni, and 
also (as the observations are taken by various obsi 0 > n,) 
for “personal ccjiuUion,” the true clock-tiiiic of incnt-ian 
passage, reduced to one standard, is found. The dilLj ' 
rence between this and the Nantical Alouvictc ii;ht 
ascension of the star for the day gives tin; on or of the 
sidereal standard, which is also the error of ilic side real 
chronometer A Unlike the mean-time clocks (which arc 
required always to show true time), the error of the cidi • cal 
clocks is allowed to accumulate, and correction applied as 
neces.sary in any calculation in Avhich lime by oae of the 
sidereal clocks enters. 

Near to the sidereal chronometer b there is placed, on 
the same desk in the Computing Room, a mean solar 
chronometer, sympathetic with the Mean Solar Standard. 
Between these chronometers is fixed a commutator, d, by 
means of which a galvanic current can be thrown into the 
accelerating and retarding coil of the Mean Solar Standard. 
When the commutator index stands in the position shown 
in the drawing no action takes place ; when turned to the 
right the current accelerates the clock ; when turned to 
the left it retards the clock. To ascertatn at any time the 
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nioim <f nil e( lion requn ul, the two chronometers xie 
( oiDTJ u 11 IK iw wntchm foi n c ''ini ulence of beats 
^ I t 1 Cl 01 of the sid It il stindird, by istro 
) '1 ^ 1 Uic n ''s cltsciibcd, the true sidereal time 

of c 11 becomes k\ ov^ n the ^ oritsponding mean 
s( 1 i 11 Js then easily ralrulatcd, ind the eiroi of the 
11 1 s 111 system of do ks iinmedi itely found The 

eo 1 n d Uoi li indlc is tl cn tuined to thiow \ bittcry 
ciiiun into the act Uin «■ ind retiiumg coil, suuli as 
’Will It tract or icp i iht pe dulum magnet of tne Mem 
So u Stind'^rd accoidiiig is the clock is found to be 
h :)r f 1 Ihe Me m Sc 1 ir St ind iid and the v ui )us 

do *> 1 I inpithy with it (those dnvm by it at f/iecn 
\vi 1 ind tin se coiltiolled by it it I c ndi n) all ieeti\e the 
01 t coiJeelioii, and uc all brouj^ht to e\ ict Greenwich 
niL in unit by the in in^e ncnl c^esenbed it will Ix ocen 
th It 111 Supennten lent of the Time Depiitriicnt ein at 
> lime lelii the Mean Solar system of clocks to the 
I leii il St indiiei ind hnd and coritct the eiror of the 
Iwin ) )1 u Standaid and the whole sy-tein of me in 
nircGd whilst engaged m his oidiriin ohire duties, 
nd vMtl out moMng from his position in th C omputing 
Kooiii C ( iieelK n is usually in ide ever^ morning before 
loll \^ (bee ise I th it hour in iiiiiioi t int disliibution 
of li 1 t kes jliue), ai d ag im before ih i M (anothei 
iiiipeiti I h mi IS itgards time sign Isj Iheconeetion 
le luirtd is usu illy on ) i oi i ill fr u t on of a see ond 

Hull liown how tie eiioi of the Side u.d Standaid 
I ( eenwi h la fuui d \y istionom e d c bbtiv iti n 
1 <1 1 j 1 1 l ill t t tl e Me in lu St an ir 1 , anil 
J tl), l< V th ] It d cl i d) led t VI t tune, 

\ e 1 ovv ])i( e I des nbe tile an in^iuieiitj for givi ^ 
tine i^n ils tc the evieiiiil woilel V d\ inic ciieuit 
T i oes thioi h the Mem Sol ii St u dard, but is b ol cn 
m the dock iii twopliees, one of these lo united from 
lb lit h ih i 111 lui e before to iboul h ilf i inin He 
aliei tn n mute hind miiks siM>, ml the other when 
t ic s (lid li md mdic ites s vty sc eoiids pieci cK iiOth 
)i ’ s e i tlieufo?^ only be to ethei united it the eoin 
It o e ih hem, mi tlieii only < inacunent 
J eh hiialy tinrti i I u) n two eleetio m i^, 

I cl ( ^ tiKse Liitom til illy disrh ir> es the (nc. n 

i id i i 1 Ll in d 1 ) t le olhci IS tl el tio mi, 
net of tl nouilv si^n il idiy (shovn tei the 1 U n tile 
da 1 ^ N hieh rc i p etes \ iiiou mdepeiieUnt eieuits, ^ 
ei'^h III e^i lu \w th isepiiale line of wiie One ol 
ih 1 in e iniiiuiiic iiu n with the eenti d tele^iaph 
tiu el tl ^ Genei ^ 1 CHi e, I udon auolhei 
c vteu t J tile 1 on ( i I ndf,e St itmn en the South 
ill K \ C(m])in> Al e eh line i alv line 
1^1 1 I i « iiK untie Obscrv iloi\ c met i ht 
f 1 1 h 1 n usK n I y pp u i U'l mul i the eo i rol 

jt t I I I 1 ll I o nt (evcLpliJi^ m the e is»- 

ol t me a i (> be 11 re Uei opol en d j the sj) ill 

1 (Mu euiijiy leimiiiites Ihe smdl 
V.I 1 1 la iie diiwin^ niirled i pee 

1 ) f 1 n| ’is nel S ’ K Hourly 

•»! i iM U!) rv itoiy the pa^s i e of the | 

I let 

Jocci ntinuui) 


IHi Ol J /VC Ol I ll I O \\ LOl I "'L I ION 

'T'^ill Loan f oilec uii w is lu pie lously opened on 
1 the \i It of t'^^c Oueen, and th it 
p it )n is uflicieiitly shown 
1 L jtess, which we have 
i( (Queer's visit i» 

i coiipLte su 

r, 1 pa s of Ciermany, 
e 1 I -> 1 les who leroi 

i nil I J el, V I i I lie inuiest m the eollet 
ter iiul espfeidl) in u o c appar iliis to which their 


attention was particularly dr iwn The I imts is autho- 
used to say that not only did her Ma]esty expiess to the 
Lord Piesidcnt of the Council, the Duke of Richmond, 
hei gr itihcation with the cvhibition and wuh its success 
— exceeding any that could possibly h ve been intici 
pated of it— but that her Majesty desired to make known 
ho V much she was gritifitd by the m inner of her recep- 
tion ind h> the soheitude with which her visit i as made 
inteiesting by the sevti d scitntihc men who explained to 
her the natuie of the objects exhibited ” 

Besides the Geiman I mpiess, the (Hieen was accom- 
panied by the Princess Bi atricc, the Duke of 1 dinburgh, 
the Duke of Cambridge, l‘iiiKe J dwird of Saxe Weimar, 
ind among otheis who lecompimed the Royal party 
during their toui round the eollection were the Duke of 
Sutheiland, the Geiman, Austrian, Russian, and 1 rench 
and Spanish Ambassadors, the Itilian Minister, the 
United States Charge d’Atfaires, besides a considerable 
number of thf' most eminent representatives of British 
and foreign suence, most of the members of the several 
committees, and many of the exhibitors 

Iht f )iieen w is leceived it the south e istern entriiicc 
to the P V iibition by the Duke of kiehmoud md ( lur Ion 
andthe Vic(. 1 lesi ent of the Committee of Council on 
I dueition, I ord S melon, M P , by the Commissioners of 
the 1 xhibition of iS^i upon whose premises the I xni]>i- 
tion la held, md by ih members of the Duke of Devon- 
shiies Committee on Scie titic lustiuction 

1 he 1 )ukc of Ki( hmond and ( lordon eseoited the ( liiecn 
loiuid the J xhibition, pointmi out objects of intea^t, and 
as th O letn entered e leh hvision of the aliiru. , ^eutk 
men coiiveisint with the \ iiioiis br inches of s( leiicc hid 
the honoui ofbt^in^ pieseiitei and of cxpl lining to tlieii 
Majesties iml Hi hnesscs the objects exhibited 

the Iducitionil Colleelion w \s hrst examined, M 
Heard show in^ tl euiiou^ md extensive Kuss in pcdi 
tOgicil eolleit on In the Ml hanic 1 Sli lion the fan ous 
piirnitive locomotives ‘ Puttin Lilly and th ‘ Rocket ' 
ittiuted consuleiible attention In this section ilso 
the ship J n id ly \\ i described by Di C W Siticns, 
who It the s line tunc expl lined his b ithonxtu, k uitlv 
desciibed in JsvlUkl Ihe (jtimin iiomlad, Ac/iii^ 
\] illutnty md othei bemtilul models illusti aim the 
ipphcitions of scieiiee to shipbuilJi inehi ling i modi I 
ol the Slj ij WLic di eiibLd by Mi 1 J Kced md tlu 
Duke of 1 dml ir,.h I i this s mie m etion M i W lion e 
ohowed Ills inodeR of the hulls of ships in o’ld pu iftm, 
by wmeh the v ilu ible expeiiineiiU weie m idc which were 
leeently (U scribed 1)\ him at Icn ,th in H M i Ri J*rof 
lyniilM cvolaailjon of the lighthouses md fo boi 
xci cd cons de r il)l intcast thi Su n fo Join being 
soundeei to il u li ite thi ii efulriess of the si n il In the 
1 ish Museum Mr 1 1 mk huekliiicl w as le leiy to explain 
the inai } mteie tiiiv, objects and processes shown there 2 vS 
the pail) pis cd ml j tin g illery of 1 kctrie itv nn I M i 
nctis n, the e ihn uonie or,, an of 1 erioiiet 'Ihomsoii was 
heaid 1 orn ibovcpl lym^ ‘ God ^ ive the Hucen Irx the 
ocetion just m ntioned M Brtguet, ot Pius, guc a 
biiUiint displ ly ot the elcetiic light, while 1 rof Carey 
Poster explained the gieat Haarlem natui il magnet 
All (jiammes magneto eleetiie machines wtic shown 
Spotlisw code, and various telegrajahie instruments by 
by Ml CuUey As her Alajisty proceeded leisurely 
thiough the collection, Sir William Ihomson sliowed 
hr*- wonderfully ingeiiie us tide caleulating imchine, 
Joul s apparatus for rtscirches in heat, and an appa 
1 atus for deep sea oundings Prof Kennedy exhibited 
the important colleelion ol kinematic models sent by 
Irof. Reuleaux, of the Royal J eehnical Academy, Berlin. 
I he Walter type composing machine was exjilamed by 
Air ) C Maedenild, Su Joseph Whitwo ih eh -.cubed 
his millionth of in inch mcasiiiing pparatus, while Mr 
Chisholm explained vinous standard me isures, a hne 
(olleetion ot standards made foi the Russian Govern 
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f ment by Dr, Werner Siemens, being particularly observed. 

The Astronomer Royal, Sir George Airy, showed the 
f telescopes of Sir W. Herschel and Lord Rosse, and a 
) little telescope of Newton^s. 

Prof. Eccher exhibited some interesting memorials of 
Galileo, his bust, telescope with broken lens, and other 
objects, invaluable relics, which the Queen expressed her 
gratilication to see generously confided to the care of this 
Department of her Government by Signor Penizzi, the 
Syndic, and the City of Florence. Mr. John Evans, in 
the Geological Department, exhibited results of the Sub- 
Wealden boring ; and in the spacious gallery and con- 
ference room devoted on Saturday to Geography, Sir 
Henry Rawlinson showed the ()aecn Livingstone’s maps, 
and illustrated the route of Lieut. Cameron ; Lieut. 

' Cameron himself exhibited his charts of the interior of 
Africa. Capt. Evans, the Hydrographer of the Navy, 
showed the original log'* of Captain Cook and the log of 
the and Admiral Ommanney a log of Sir John 

Franklin. A collection of German maps, explained by 
Major von V’lstingholf, and the interesting collection of 
fossil leaves shown by Baron von latiughausen, of Graetz 
were also inspected. In the Biological UcpattincnL Pi of. 

. Burdon Sanderson and Dr. L.uider Brunion showed 
Marey's and other apparatus for recording and legis- 
tcring vital motion, and the instrument of Prof. Donders, 
of Utrecht, for measuring the velocity of thought. The 
musical instruments explained by Mr. J, BailHc Hamilton 
naturally attracted much attention. The other objects 
which attracted the attention ot and were explained to the 
()ueen and her paily w<'re Dalton’s ajiparatus by J’rof. 
Koscoc, Cvivenclish’s and Black’s balances by Dr. ITank- 
land, early pli(*tographs by Capt. Abuoy, Russian helio- 
graphic plates and engravings by Baron von Wrangell, 
spectroscopes and ladiometeis by Prof. Guthrie, Otto 
von GueucUCs air-pump and the M.igd(‘buig hemispheres 
by Prof. Clerk Maxwdl. 

Before leaving the galleries, a telegiam was despatched 
through one of the Morse inslrumeiits exhibited by our 
Post Office by the Empre.sh Augusta of Germany, in the 
name of lLc ( )ucen and herself, to the German Eiupcror 
in the following words : “ The (]uoen and tJic J’.mpress 

have ])asscd till oLigh the ( t)llt‘( tion at the J'.xhibition of 
Scientiiie Apparatus and liave been \ery much iiuer- 
ested.” Her Majesty the (hitcn desiied that the same 
intelligence should be coimuunu ated to her eldest 
daughter the Crown I’rinccss. 

'I'o quote the Jhiiiy : 

“ Throughout the course ul the long promenade fiom 
the south-eastern entrance of the building in Exhibition- 
road to the exit in the Pnnoc Albert’s-road, neither tlic 
Queen nor the Empress of Germany exhibited the 
slightest sign of physical or mental fatigue. On the 
contrary, their majesties seemed rather inclined to remain 
for a space in converse w ith the learned e.xpositors than 
to ticat tlie inspection as a matter of ceremony.” 

During the visit, Sir Francis Saiidford, Major Don- 
nelly, Mr. Cunliffe Owen, and Mr. Norman Lockycr, 
were specially introduced to the Queen and Empress. 

The Collection was opened to the jiublic on Alonrlay, 
and the number of visitors has been much greater than most 
people expected. 'J'hey belong to all classes, and inspect 
the apparatus uitli evident interest .nul intelligence. The 
galleiies, indeed, bear quite <i Iivcl) aspect, and there is 
little danger of the Collection being a failure for lack of a 
l>ublic. We have no doubt, as its \alue and nature be- 
come known, the number of visitors will largely increase. 

'I'hc first of the Conferences in connection with the 
Collection was opened on Tuesday, Lord Sandon making 
j address of uekome. 

I have come dou n/’ lie said, to express my gratitude, 
and that of Her ^Majesty’s Ciovcrninent, to the different 
men of science who are the real author > of what J may 
call the present success. T have had means of knowing 


personally the extmordinary sacrifices of time and liboiir 
of those men of science in this country who have produced 
the success. It is gratifying, if only for one reason it has 
shown what a feeling of intellectual brotherhood exists. 
Wo have had the highest men of science of this kingdom 
working together to j -oduce this very remarkable exliibi- 
tion. When wc think of their zeal and self- sacrifice and 
determination, the country cannot be too grateful. And 
thoM^ qualities have not lieen confined to this country, 
but f.ir beyond this island. It has been a mat terof universal 
remark, the zeal, the determination, and fiiendly h‘elmg 
which li.ivebcen shown by men of science all o\er thewoild. 
Wc ha\e the Loid Prcsidenl and myself— done all that 
we roiihl do to make this not a gazing jdace merely, but 
U) give as iniK li instruction as possible to those who desire 
to leeeive it. 'J'hesc Conferences will be a source of the 
gieatest possible giatitication, old fncndshi])s will be re- 
newed, new fncnilsliips wall be creati‘d bclween men of 
s( ieiu e of other [larts of the world. 'I'hesc Conferences 
will, w'c trust, beiniicli appreciated, 'f'lie examination of 
flic ('oilcctions w^ill be nuieli assisted by the admirable 
handbooks w'hich have been prepaied l)y men of the 
highest cap.icity. Allow me also 10 express my sense of 
the \<‘ry high service which the officeis of the Science 
Deparinient have rendered ; tlieir zeal, their highly (uilti- 
valed intelligence, devotion of time and almost of health 

we have reason to lie proud of ser\ing the ()ueen in 
concei t w ilh such oflicers. d'o the different men of sciem c 
1 e\])ress my hearty good wislies for exertions towsirds the 
C(»ntinued Slice ess of the Exhibition. When those Con- 
ferences come to a clos'^ we shall fix) that a gre.it work 
has been done on behalf, not of this country only, but for 
the whole of the woild.” 

Mr. Spottisvvoode, the President of the Section of 
Physic?, to which Tuesday was devoted, then delivered 
his inaugural address, w'hich we are glad to be able to 
gi\e below, as also that of Dr. G. W. Siemens, the IVesi- 
ilent of th(‘ Section of Mechanics, which met on Wed- 
nesday. 'fhe other addresses on Monday w'ere by Mr. 
W. Huggins, D.C.L., I'.K.S., on the present state of 
Spectioscopic rescaich relating to the Stars and Nebul.e ; 
Mr Norman Lockycr, F.R.S., and Capt. W. de W. 
Abney, R. F., on S})eclroscopic Research in Solar and 
Molecular Physics ; M. le Professeur Soret, on a Spcc- 
troscojie with a (luorcscent eye- piece ; Prof. K. Bellamy 
Chiton, M.A., F.R.S., on liiterlerence, and liistrunienls 
fur the measurement of Optical Wave Lengths ; Mr. H. 
C. Sorby, F.R.S., on the original form of the Spectrum- 
microscope, and tlic various subsequent impiovements, 
and additional apparatus ; the Eail of Rosse, D.C.L., 
F.R.S, on Zollncr s Photometer ; Prof, Sir W. Thomson, 
LL.D., F.R.S., on the principles of Cornp.iss C’orreciion 
in Iron Ships ; M. Sarasin-Diodati, on ]-)o la Rive’s 
Kciiearchcs m Statical Electricity ; and the /’resident, on 
some iccent forms of Polariscopic Apparatus. 

In the Section of Mcchaiiifs, which met yesterday, 
besides the addles-) of the Piesicienl, Dr. Siemens, the fol- 
lowing jiapcrs were icad 

Sir Joseph Whitwoith, B<irt., F.K.S., on Jj'ncar Mea- 
sure; Mi.C.W. Merniiehl, F.R.S,, on Solid Mcasuieineiit ; 
followed by a < ummuiiicalitni from Prof. 'J'iNcr (Bohe- 
mian Institute, Ibagiie); Pi of. Si i W. '1 Jioinson, LL.D., 
F.R.S., on Electiical iMc.isureiiient > ; M. 'liesca (Sous- 
Directcur du C'onservatoiie dcs Ails ct Metiers, J’aris), 
on I'doAV of Solids ; J’rof. Kennedy, on Kinematics, &c. 

The Chcmic.il Section meUs to-day, udien, after the 
address of the President, J’rof. Fraiikland, the following 
papers wnll be rend : 

Dr. J. 11. Gilbcil, IMLS, on some points in connection 
wnth Vegetation ; Mr. VV. F. Donkin, M.A., of Kcbic 
College, Oxford, on the ()/oih‘ Apiiaralus of Sir B. 
Brodie, Bait., H'.K.S. ; Mi. A. Fletcher, JI. M. Insixjctor 
of Alkali Woiks, on the (iases discliaigcd from Alkali 
Works ; Professor Andrews, F.R.S., Experiments on Gases. 
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On the 19th and 24th the Section of Physics will again 
meet ; Mechanics on the 22nd and 25th ; Chemistiy on 
the 23rd ; Biology on the 26th and 29th ; and Physical 
Geography, Geology, Mineralogy, and Meteorolo^ on 
May 30 and June i and 2, 

The following are the arrangements which have been 
made in the Section of Mechanics : — 22nd May. — Mr. 
Barnaby, C.B., Director of Naval Construction to the 
Admiralty, Naval Architecture ; Mr. W. Froude, M.A,, 
F.R.S., Fluid Resistance; Mr. Thomas Stevenson, Light- 
houses, 25th May. —Mr. F. J. Bramwcll, K.R.S., Prime 
Movers ; Mr. Hackney, B.Sc., Furnaces ; Gdndral Morin, 
Directeur du Conservatoire des Arts ct Mdtiers, Paris, 
Ventilation ; Professor Zetzsche, Electric Telegraphs. 

A general idea of the arrangements in other sections 
will be obtained from the list in last week’s Nature, 
P- 34. 

Besides these Sectional Meetings, several soirees have 
been arranged, the first of which, that of Physics, took 
place last night. A Geographical soirke will be held on 
Saturday night. 

Several visits have, moreover, we believe, been arranged, 
including one to IL M. S. Chalien(^ef\ which is expected 
home every day. 

The following are the names of some of the distin- 
guished foreigners who have come to London in connec- 
tion with the Loan Collection : — Go many: Dr. R. Schone, 
Herr Wilhelm Kirchner, Dr. Biedermann, Dr. Neumayer, 
W. Verners, C. Desaga, Herr Lingke, M. Boms, Dr. 
Julius Fettbach, Dr. H. Rohrbeck,- j/Vz ; Baron von 
M. Wrangell, M. Heard, Dr. Selim Lemstrom, Capt. M. 
Kkeman, R.A., M Ovsiannikow, Prof. A. von Oettingen, 
—Italy : 11 Com. Blaserna, Prof. De Eccher, Cav Meucci. 
--AuUria: Baron von Ettinghausen, Dr. Albert von 
Ettinghausen, Dr. Leopold Pfauncller. — Holland: Prof. 
Dr. P. L, Rijke, Dr. J. W. Gunning, Dr. D. dc Loos, Prof. 
Dr. J. Bosscha. — Switzerland : M. Sorct, M. ll.sgenbarh, 
M. Korcl, M. Wartmann, Prof. Favre, E. (iauticr, M. 
Th. I'urrettini, M. E. Sarasin, Prof. E. Hagenbach- 
Bischoff, M. R. Pictet. — Bels^ium : A. Rtnard, Prof. C. 
dc la Vall< 5 e Poussin, Prof. G. Dcwalquc.— ; Senor 
Juan E. Riano,. — Orange Free State : His Honour, the 
President of the Orange Free State. — France : M. Tresca, 
M. Golaz, M. Breguet, P. Jablochkoff.— ; Prof. 
P. Waage. — Sweden : Dr. Christian Lovon, 


SECTION-PHYSICS. 

Ope nmg Address by U\ Spottiswoode, F.R.S., 

The opening of this Exhibition may prove an epoch 
in the science of Great Britain. We find here col- 
lected, for the first time within the walls of one building, 
a large number of the most remarkable instruments, 
gathered from all parts of the civilised woild, and from 
almost every period of scientific research. These instru- 
ments, it must be remembered, are not merely master- 
pieces of constructive skill, but are the visible expression 
of the penetrative thought, the mechanical equivalent of 
the intellectual processes of the great minds whose out- 
come they are. 

There have been in former years, both in this country 
and elsewhere, exhibitions including some of the then 
newest inventions of the day ; but none have been so 
exclusively devoted to scientific objects, nor any so exten- 
sive in their range as this. There exist in molt seats of 
learning museums of instruments accumulated from the 
laboratories in which the professors have worked ; but 
tliese are, by their very nature, confined to local tradi- 
tions. The present one is, 1 believe, the first serious, or 
at all events the first successful, attempt at a cosmo- 
politan collection. 

To mention only a few^among the many foreira insti- 
tutions which have contributed to this undertafeng, we 


are especially indebted to the authorities of the Conser- 
vatoire des Arts et Mdtiers of Paris, the Physical Museum 
of Leyden, the Tayler Foundation of Haarlem, the Royal 
Museum of Berlin, the Physical Observatory of St. 
Petersburgh, the Tribune of Florence, and the University 
of Rome. 

Among those in our own country, we have to thank the 
Royal Society, the Royal Institution, the Ordnance Survey, 
the Post Office, the Royal Mint, the Kew Observatory, 
besides various other institutions and colleges, which have 
freely contributed their quota. 

To enumerate even the chief of the individual instru- 
ments of historical interest would be a task beyond the 
limits both of my powers and of your patience. But I 
cannot refrain from naming as especially worth notice 
among the [astronomical treasures, a quadrant of Tycho 
Brahe, telescopes of Galileo, a telescope of Newton, some 
lenses by Huygens, one of Sir W. Herschel’s grinding 
machines for specula, and a telescope made by himself in 
intervals between his music lessons during his early days 
at Bath, at a time when, to Uoc her own words, his sister 
Caroline “ was continually obliged to feed him by putting 
victuals by bits into his mouth.” This also is probably 
the “ mirror from which he did not take his hands for 
sixteen hours together,” and with which he may have seen 
for the first time the Georgium Sidus. To come to later 
days, wc have the original siderostat of Foucault, lent 
fiom the Observatory of Paris, a compound speculum by 
the late Lord Rosse, the photohcliograph from Kew, and 
from still more recent times a complete transit of Venus 
equipment, from the Royal Observatory at Greenwich. 

Turning to other branches of physics, we have a com- 
posed microscope,” now nearly three centuries old, con- 
structed in 1590 by one Zacharias Janssen, a spe^'^arle- 
makcr, possibly a connection, or at all events a vvoithy 
predecessor, of M. J.inssen, the celebrated astronomical 
spcctroscopist. We have an air-pump, and two “ Magde- 
burg hemispheres,” with the original rope traces by wluch 
horses were attached in the presence of the Emperor 
Chailes V., in order, if possible, to tear them asunder, 
when exhausted by the air-pump. We have the aii-j ump 
of Boyle, the compressor of J’appin, Rcgnault’s apparatus 
for determining the specific heat of gases, Dumas’s globe 
for the determination of vapour densities, Fi/cau and 
Foucault’s original revolving mirrors and toothed wheels, 
whereby the velocity of light was first determined inde- 
pendently of astronomical aid, Daguerre’s first photo- 
graph on glass, and the earliest astronomical photographs 
ever taken. To these may be added De la Rive’s instru- 
ments for statical electricity ; the actual table and appur- 
tenances at which Amp^irc worked ; and some contri- 
vances as if fresh from the hands of Faraday himself. 

Yet rich as is this part of our collection, and interesting 
as it might be made m the hands of one versed in the 
history and anecdote of the past, we must not linger even 
about these pleasant places. Indeed a museum of only 
the past, venerable though it might be, would be also grey 
with the melancholy of departing life. For science should 
be living, instinct with vigour and organic growth. With- 
out a continuance into the present, and a promise for the 
future, it would be like a tree whose branches are broken, 
whose growth i.s stopped, and whose sap is dried. And 
if I may carry the simile a stage further, an exhibition of 
the present, with no elements of the past, would be like 
the gathered fruits to be found in the market-place, ready 
to hand, it is true, but artificially arranged. But when 
past and present are represented in combination, as has 
been attempted here, the very newest achievements will 
be found in their natural places as ripened and ever- 
ripening fruit in the garden from whence they have 
sprung. 

In reviewing the series of ancient, or at least now dis- 
used, instruments, one thing can hardly fail to strike the 
attention of those who are accustomed to the use of the 
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modern forms. It is this — how much our predecessors I absence of others, are no less evidence of how much the 


managed to achieve with the limited means at theu: dis- 
posaL If we compare the ma^ificent telescopes, the 
exquisite clockwork, the multiplicity of optical appliances, 
now to be found in almost every private, and still more in 
every public, observatory, with those of two centuries 
past ; or, again, if we loqk at the instruments with which 
Arago and Brewster made their magnificent discoveries 
in polarised light, in contrast to those with which the 
adjoining room is literally teeming, we may well pause to 
reflect how much of their discoveries was due to the men 
themselves, and how comparatively little to the instru- 
ments at their command. 

And yet we must not measure either the men or their 
results by this standard alone. The chpacter of the 
problems which nature propounds, or which our prede- 
cessors leave as a legacy to our generation, varies greatly 
from time to time. First, we have some great striking 
question, the very conception and statement of which de- 
mands the very highest powers of the human mind ; unless, 
indeed, the dear and distinct statement of every problem 
may be legarded as the first and most important step 
towards its solution. Next follow the first outlines of the 
solution sketched in bold outline by some master hand ; 
afterwards, the careful and often tedious working out of 
the details of the problem, the numerical evaluation of 
the constants involved, and the reduction of all the 
quantities to strict measurement. It is in this part of the 
business that the more elaborate instruments are especially 
required. It is for bringing small differences to actual mea- 
surement, for detecting quantities otherwise inappreciable, 
that the complex refinements with which we are here 
surrounded become of the first importance. But happily 
this somewhat overwhelming complication is not of peren- 
nial growth, for, curiously enough, by a kind of natural 
compensation, it relieves itself. In reviewing from time 
to time the various aspects of a problem in connection 
with the instrumental appliances designed fo^ its solution, 
the essential features come out by degrees more strongly 
in relief. One by one the unimportant parts are cast 
aside, and the apparatus becomes reduced to ivs essential 
y elements. This simplification of parts, this cutting off ot 
f redundancies, must not, however, be understood as de- 
tracting from the merit of the oxiginal devisors of the 
^instruments so simplified ; the first grand requisite is to 
eflect what is necessary for the solution of the problem, 
then follows the question whether it can be done more 
simply or by some better process. 

And this leads me in the next place to advert for a 
moment to the advantages which may accrue to the cul- 
tivators of science, and through them to the nation at 
large, from a national collection of scientific apparatus. 
Through the liberality of our foreign neighbours, and 
through the exertions of our own countrymen, we have 
here a magnificent specimen, an almost ideal exemplar, 
of what such a collection maybe. By bringing together 
in one place, and by rendering accessible to men of 
science generally, the instrumental treasures already 
accumulated, and constantly accumulating, we should 
not only portray in, as it were, living colours the history 
of science, we should not only be paying just tribute to 
the memory of the great men who have gone before us, 
but we should afford opportunities of reverting to old 
lines of thought, of repeating with the identical instru- 
ments important but half-forgotten experiments, of weav- 
ing together threads of scattered researches, which could 
otherwise be taken up again only with difficulty, and after 
an expenditure of much and irretrievable time. 

Let me now turn for a moment to the other side of 
picture. If the collection in the midst of which we 
^^^.^sembled is an evidence of the valuable relics 
which ^ill remain to us of the great men who have passed 
away, the circumstances under which some of them have 
found tlifcir way hither, and the vacant places due to the I 


preservation of such objects would be promoted by the 
establishment of a museum such as I have ventured to 
suggest. Many circumstances contribute to thrust into 
oblivion, or to put absolutely out of reach of future 
recovery, original apparatus. First, the paiamount im- 
portance and immediate uses of an improved instrument 
or a new invention ; next, in Government departments 
such as the Survey, the Post Office, &c., the imperative 
demands of the public service, which leave little or no 
time for a retrospect of the past ; and if I may add a 
word from the experience of private individuals, the 
pressing calls of space and expense lead the possessors 
to throw away, or to utilise, by conversion of the 
materials to new purposes, apparatus which has done its 
work, I venture to particularise one or two considera- 
tions, which will probably have occurred to many of you, 
but which appear to me to illustrate the above remarks. 
In the case of the Ordnance Survey it is almost certain 
that the current work of the department would never have 
required, and it is doubtful whether any private interpo- 
sition would have brought about, the removal of the 
disused instruments, here exhibited, from the cellars at 
Southampton. Again, the Post Office would hardly 
have been justified in devoting valuable time to the 
arrangement, or valuable space to the storage, of in- 
struments no longer on active service, except at the 
call of a public department, or for a public purpose. 
And surely it would be a matter of serious j egret that the 
time already spent upon the collection now before us 
should have no issue beyond the purposes of the present 
exhibition. To take another instance ; we have here 
fragments, but only fragments, of Baily's apparatus for 
repeating Cavendishes experiments ; but of Cavendishes 
own apparatus we have simply nothing. Again, Wheat- 
stone’s instrumental remains must inevitably have been 
broken up and scattered or destroyed, if there had not 
been found at Kinges College a resting-place, and 
authorities intelligent enough to appreciate and willing 
to receive them. Of other individuals from whom 
apparatus, now ( f historical interest, has been re- 
ceived, some fiom sheer lack of space have been 
breaking up old instruments, while othei s, from a modesty 
commendable in itself, were with difficulty persuaded of, 
and even now are only beginning tc perceive, the value, in 
a national and cosmopolitan point of view, of their own 
contributions. Lastly, there is, I think, little doubt but 
that, if the objects in question were to go a-begging, they 
would be gladly received in some of the foreign museums 
which have so liberally contributed on the present 
occasion. 

To put the suggestion in a more tangible fonn I would 
venture to suggest that, in the first instance, insti uments 
whose immediate use has gone by, but which are never- 
theless of historical interest, lent either by public depart- 
ments or by private individuals, might remain here on 
permanent loan ; further, that other instruments as they 
pass out of active service, for example, from the Admir- 
alty. from the Board of Trade, from the Ordnance Survey, 
or from the other departments, should similarly find a 
place in this museum. In such a category also might be 
included the scientific outfit of the ChaHcn^er^ and of the 
Arctic Expeditions, and likewise those of expeditions for 
the observations of the transit of Venus or of solar eclipses. 

I To these might be added appar^us purchased for sp<K:ial 
investigations through the parliamentary grant annually 
administered by the Royal Society. And further if, as I 
would suggest, this deposit of instruments be made with- 
out ^ienation of ownership, then private societies or even 
individuals might be glad to avail themselves of such a 
depository of instruments not actually in use. 

In making such a suggestion, it must of course be 
assumed that the custody of property so valuable in itself, 
and so delicate in its nature, would be coniided to a 



56 


NATURE 


curator thoroughly competent for such a charge, but I 
abstain from entering prematurely into further details. 

And now let me turn in conclusion to one more aspect 
of this great undertaking. We have here coUccted not 
only the instruments which represent the most advanced 
posts of modem science, but we have not a few of the men 
whose genius and perseverance have led the way thither ; 
men who stand in the forefront of our battle against ignor- 
ance and prejudice and against the host of evils which a 
better scientific education must certainly dispel ; we have 
men whose powers are competent for, and whose very pre- 
sence is an inspiration to, further progress. But, while tak- 
ing this first opportunity of offering them a hearty welcome, 
I shall however best consult both their feelings and your 
wish^ by abstaining from any panc'g^ t ic upon them in 
their presence, and by giving them an opportunity of 
speaking, and you of hearing them, upon some of their 
own subjects in illustration of the remarkable instruments 
which they have with so much pains and trouble brought 
imder our view. 


SECTION-^^MECHANICS. 

Opening Address by Dr. C. W. Siemens^ F.R.S. 

In opening the proceedings of the Conferences regard- 
ing Mechanical Science, it behoves me to draw attention 
to the lines of demarcation which separate us from other 
branches of natural science represented in this Exhibi- 
tion. 

In the Department of Applied Science we have col- 
lected here apparatus of vast historical interest, including 
the original steam cylinder constructed by Papin in 1690, 
the earliest steam-engines by Savery and by James Watt, 
the famous locomotive engine the ‘‘Rocket,” by which 
George Stephenson achieved his early triumphs, as well 
as Beirs original marine engine, and a variety of models 
illustrative of the* progress of hydraulic engineering and 
of machinery for the production of textile fabrics. In 
close proximity to these we find a collection of models 
illustrative of the remarkable advance in naval architec- 
ture which distinguishes the present day. 

It would be impossible lo deny the intrinsic interest 
attaching to such a collection or its intimate connection 
with the progress of pure science ; for how could science 
have progressed at the rate evidenced in every branch of 
this Exhibition, but for the great power given to man 
through the mechanical inventions just referred to. Yet 
were Mechanical Science at these Conferences to be 
limited to the objects exhibited m the South Galleiy (and 
separated unfortunately from apparatus representing phy- 
sical science by lengthy corridors filled with objects of 
natural history), we should hardly find material worthy to 
occupy the time set apart for us. But, thanks to the 
nrocress of opinion in recent days, the barrier between 
Dure and applied science may be considered as having no 
longer any existence in fact. We see around us practi- 
tioners, to whom seats of honour in the great academies 
and associations for the advancement of pure science sue 
not withheld, and men who, having commenced with the 
cultivation of pure science, think it no longer a degrada- 
tion to follow up its application to useful ends. 

The geographical separation between applied science 
and physical science just referred to, must therefore be 
regarded only as accidental, and the subjects to be dis- 
cussed in our section comprise a large proportion of the 
objects to be found within the rooms assign^ more par- 
ticularly to physics and chemistry. Thus aU measuring 
instruments, geometric and kinematic apparatus, have 
■been specially included within our r^ge, and other 
objects such as telegraphic instruments, belong naturally 

to our domain. . , . • 

With these accessions, mechanical science represents a 
vast field for discussion at these conferences, a field so 
vast indeed that it would have been impossible to discuss 
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separately the merits of even the more remarkable of the 
exhibits belonging to it. It was necessary to combine 
exhibits of similar nature into subdivisions, and the Com- 
mittee have asked gentlemen eminently acquainted with 
these branches to address you upon them in a compre- 
hensive manner. 

Thus they have secured the co-operation of Mr. 
Barnaby, the Director of Construction of the Navy, to 
address you on the subject of Naval Architecture, and of 
Mr. Froude to enlarge upon the subject of fluid resist- 
ance, upon which he has such an undoubted right to 
speak authoritatively. Mr. Thomas Stevenson, the Engi- 
neer of the Northern Lighthouses, will describe the 
modern arrangements of Dioptric lights, which mark a 
great progress in the art of lighting up our coasts. Mr. 
Bramwell has undertaken the important task of ad- 
dressing you on the subject of Prime Movers, and Prof. 
Kennedy upon the kinematic apparatus forwarded by 
Prof. Rouleaux, of Berlin. M. Tre'-^ca will bring before 
us his interesting subject, the flow of solids. Mr. William 
Hackney will addres.s you upon the application of heat to 
furnacf s, for which he is well qualified both by his theo- 
retical and practical knowledge. Mr. R. S. Cullcy, Chief 
Engineer of the Postal Telegraphs, will refer you to a 
most complete and interesting historical collection of 
instruments, revealing the rapid and surprising growth of 
the electric telegraph. 

Meamremeiii . — Regarding the question of measure- 
ment, this con-stitutes pcrhafis the largest and most 
varied subject in connection with the present Loan Exhi- 
bition. In mechanical sciencr, accurate measurement is 
of such obvious importance, that no argument is needed 
to rccom «.end the subject to your careful consideration. 
But it is not perhaps as> generally admitted, th<it accurate 
measurement occupies a very important position with 
regard to science itself, and that many of the most 
brilliant discoveries may be traced back to the mechanical 
art of mcasviiring. In support of this view T may here 
quote some pregnant remaiks made by Sir William 
'Phomson p. his inaugural address delivered in 1871 to 
the memb/.rs of the British Association, in which he says — 

“ Accurace and minute measurement seems to the non- 
scicntific imagination, a less lofty and dignified work than 
looking for something new. But neaily all the grandest 
discoveries of science have been but the rewards of accu- 
rate measurement and patient long-continued labour in 
the minute sifting of numerical results. The popular idea 
of NcwloiVs grand discovery is that the theory of gravi- 
tation flashed upon his mind, and so the discovery was 
made. It was by a long train of mathemetical calculation, 
founded on results accumulated through prodigious toil 
of practical astronomers, that Newton first demonstrated 
the forces urging the planets towards the sun, determined 
the magnitude of those forces, and discovcrecl that a force 
following the same law of variation with distance urges 
the moon towards the earth. Then first, we may suppose, 
came to him the idea of the universaliiy of gravitation j 
but when he attempted to compare the magnitude of the 
force on the moon with the magnitude of the force of 
gravitation of a heavy body of equal mass at the earth^s 
surface, he did not find the agreement which the law he 
was discovering required. Not for years after would he 
publish his discovery as made. It is recounted that, 
being present at a meeting of the Royal Society, he heard 
a paper read, describing geodesic measurement by Picard, 
which led to a serious correction of the previously accepted 
estimate of the earth’s radius. This was what Newton 
required ; he went home with the result, and commenced^ 
his calculations, but felt so much agitated, that he handed 
over the arithmetical work to a friend ; then (and not 
when, sitting in a garden he saw an apple fall) did he 
ascertain that gravitation keeps the moon in her orbit. 

Faraday’s discovery of specific inductive capacity, 
which inaugurated the new philosophy, tending to discard 
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action at a distance, was the result of minute and accurate 
measurement of electtic forces 
Joule^s discovery of thermo dynamic law, through the 
regions of electro chemistry, electro-magnetism, and 
elasticity of gases uas based on a delicacy of thtrmo 
metry which seemed impossible to some of the most 
distinguished chemists of the day 
Andrews’s discoveiy of the continuity between the 
gaseous and liquid states was worked out by many veiis 
of laborious and minute measuiement of phcnomeni 
scarcely sensible to the naked eye 

Here, then, we have a very full recognition of the im 
poitHnce of accurate measurement, by one who has a 
perfect right to speak authoritatively on such a subject 
It may indeed be maintained that no accuiate knowledge 
J of any thing or any law m nature is possible, unless v e 
possess a faculty of refciiing our results to som** unit of 
measure, and th it it might truly be said /?/;/? is t) 
m 7s/(f( 

loresoitto a homely illustration of this popositioni 
let us suppose a traveller m the unknown wikis of the 
inteiior of Afnci, obser\ing before him a number of ck 
vations of the ground, not differing materially from one 
anotlici in ippiient mT>^nitiidc Without measuring ap 
paiaUis the tiivellci could form no eonclusion regiiding 
tilt geo^i iphi al importanec of those visible objects, 
which might be mere hillocks at a moderite distance, 01 
the domes of in elevated mountain range In stepping 
his bise line, liowcvei, and inoimtm his distance 
measurer, he soon asecrtaias his d stances md obsetvi 
tions with the sextant and corr piss, give the angles <f 
elevation and position of the objeets He now kno\ a 
thit i mighty mountain chiin stands before him, which 
must determine the direction of the watercouiscs and 
important ehmatir I'^sults In short, through mtisuic 
ment he has achieved peilnps in important addition 
to our geographic d knowledge As icgiids modem 
astronomy, this may almost i)c defined as the irt of 
measuring very distant objects, incl thn xrt his pio 
gressed proportionately with the pcifcetioii attimecl in 
the telescopes and iccoidmg inUiunicnts employed in Us I 
pursuit 

By the ancients the ut of me isuring length xiul volume 
was toki ably well understood, hence then id itively ex 
traordinary advance in architcrtuie and the pi istic irts 
|V\e hear also of powerful mechmieal contrivances which 
Archimedes employed for lifting and bulling heivv 
^pi asses , and the books of ruclul constitute i listing 
proof of thtir powci of giapphng wuli the 1 iws reguhting 
the pioportion of pi me and lineir measuicmei t But 
/<ivith ill the n en* il and riech mi il powei displ lyed in 
those work^, it would seem strange that no itfemit 
should have beta made 01 the pait of the ineicntj to 
lutiho tiKSe ul tie ioiees n i rc, // 7/ nd 7 /y, 

h which tiodtiii civih'sation 1 is been distin ui htd, 
iveie It lot foi the i w lut of the mcin> of mcasinui^ 
^hese fo ees 

llti ) oi Vlexiiidiii tells us ih it the ])o\ii of ste im 
yv IS known to tlie 1 gypti nis, nicl w is cinpljycd by then 

f iieslhood to ve ik such piettndtcl m 1 leks, s th it of the 
pontantoiis (penin^ of the cloois of the tcmjlc when 
hvci the burnt etf im was iccepted 1 )\ the ,.ods, oj is 
modems would put it whenevci tlic heat ^eiiei ited by 
tombujtion w is sufficunt to produce ste im in the hollow 
body of the alt ir, ind thus foiee v\ itci int ) buckets wliose 
incieibing weight, m dcseenduig, c lused the gates in 
question to open 

Hnfoituii itely loi them, the Ac icltinii cle C imcnto of 
* If^renec h id not yet pu sente cl the uoilcl with the thei 
momctci, noi h id loiieelli shown how to me isiut elistic 
pressures, or theie would at any 1 ite have been i proba 
bnity of those clear headed ancients applying the power 
of stcani for picparing and ti inspoiting the mateiials, 
which they used in the election of then stupendofls 
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monuments, and foi riisiiit, ind chiectmg the w itci use 1 
m their elaborite woiks of un^itioii 

Ihe lit of mcisiinngnny 1 ( cluided into the followm 
piineip il groups 

kiist 1 hit of lint ai me isiiunuiit the me isuicineiil of 
area within i pi me md ot pi me in^ks, compiisiiv 
Citomctiy, 7 iigonom».try, Suneyin^ and the eonstiuc tion 
of line 11 meisuics distance mttcis scxtinls ind j)l nii 
metns of which i gre it \ iiiety will be louiul within this 
building 

Ihe subject of line 11 measuiement will 1 im hii)p> to 
state be biought bcfoie \(u by one whose mme will c\ei 
bcumembeied is the mtioduc cr into ipplicd inech mcs 
ol the ibsolutc pi me ind of iccui ite ineisiue J me u 
Sii Joseph W hitw 01th It IS to be K*^ic tied 1 (cnsidcr 
thit Sir Joseph Whitwoilh ulojXed as tlie uml of me isuie, 
the dec im ili/ed ineh instc id of employing the c c ntinietTc, 
md I ho])c thit hi will sec ic ison to id ijit Ins ndtim ibk 
system of ui^e*- ilso to untneil me isuie, wJneh, not 
wilhstinding iny cbjcc turns thit could be 1 used igainst 
itonth c ledcil giounds lint, nimelv of not lejiu seiUin^ 
uciii itely the ten milliontii put of the distmce Irom one 
of the c 11 th s poles to it » cpi itoi —is neve rtheless tin only 
me xsme tint has been then uglily dceim ili/ed, inel wlm h 
cstibhshes i simple uhtionship between me isuie s ot 
length of aiea ind of cijiacity It posses cs moreover, 
the gicat pi ictic il uh int^c of hiving been adopted by 
n nily ill the euili/cd nitions of 1 iiicxpe and by scieiititie 
woikeis thiou^hoiit tlu, woilcl Sir Josepl) Whitwoilh s 

lilacs, bised upon the dccim ih/ed inch 11c c ilcul ited 
t) nnint iin then position foi miny yc 11&, owin^ lo the 
intnnsie mecli ini il ])c fcetion whieh they lejncscnt but 
the bom conk nod by then aiilhoi would be still ^leatei 
tlnn it IS if by ulojitmg the metic he would lemovt the 
last ind only seiious impediment m the w ly of the iinifi 
c ition of lineir mcisniemcnt thioiighout the woild A 
discii Sion will piob ibly uisc legaidin^ the id itive incuts 
of meisuument 7 I ut of which Sii jo'-tph VMiitwoith 
IS the lepiesf nt lint nul ( f nn is lunient ci Z/cr// uJiich 
IS tlic olcki nictlic d I) it i still in mit lined by tlie St md 
11 1 f mimiss one IS liolh in this countiv md in I tmee 

The second ..loup iiuludcs tlu mcnuic ol \oliimt or 
the eu])iexl content cl solids, lupnds, md ises com 
pijsin f stcuonutne methods of measuiement the st intl 
iidmeisuies fen h(|iids, mdthe q p ii itiis foi me isiiiin 
liquid md ,^aseous bodies How mg thiou h ])ipes such i 
gis meteis, w itei neteis, spin! nuteis ot which likewise 
i '1 vuKty ol ineieul iiul modem ditc will inert 

your eye, ind upon which Mi Meiidield will uldicss 
you 

Aiiothei method (;f measuim^ matter is by Us afti irl on 
tow ids the eaitlgoi thndly tlu me isuitme nt rf wcvhl 
lepiesen cd by i ^it it \ iiiety of bdinees of iieicnt md 
modem constuiction I he sc m ly be divided mlo / in 
7 t m( 7 chint which ippe us to be it tlu sinu 

the most uuient md the most aetuiUe into spnn^ 
b dances md toision balnnces J he ace ui acv obt ime cl 
in weighing is liiih sujjnismg when we see tint 1 nn s 
of one ten millionth | nt of i i iminc siUfues I > turn 
the S( lie of i well Lonsliiu ted ( liemic il b d HU e leifect 
weij^hin,^, howesti could only be k eoiiuil shed in i 
V icuum and, in ir cur ile v e i^^lnng, allc w me i hi to lie 
m ide foi the weiw^lit of iir elisplieed by the ol jerl uncht 
considcT itiem Ihe euneid ksuIi is lint tlu miss of 
lij,lit substmees is ledly ,^ic Uet tlnn Ihe 1 nomun) 
weight implies, ind this difleience between luu md 
nominal weij^ht must \ nv snisiblywith v uying Urn 
spheiu density 

Wei^hin^ m i denser medium thin itmosjXicii m 
n imtly in witei, leids us fouilhly to tiie me isui ment 
of specific gi ivitv will h vv IS oiginited l)y ^lelmneele 
when he dctcimineel the composition of King Jiictos 
crown by weighing it in water md in iir 
Among measures of weight, may be noted a balance, 
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which weighs to the five-millionth part of the body 
weighed, sent by Beckers Sons of Rotterdam ; another 
from Brussels weighing to within a fourteenth milliontli 
part of the w'cighl, in weighing small quantities; a 
balance formerly used by Dr. Priestley ; and l^rofessor 
Heiinessy’s standards derived from the earth’s polar axis, 
as common to all terrestrial meridians. 

Next comes fifthly, the Mcasure 7 nent of Twie^ which 
although of ancient conception has been reduced to 
mathematical precision only in modem times. This has 
taken place through the discovery by (lalileo, of the pen- 
dulum, and its application by Huygens to time-pieces in 
the 17th century. The most interes'ting exhibits in this 
branch of measurement are, from an historical point of 
view, the Italian, (lerman, and English docks of the 17th 
century, the Timekeeper which was twice carried out by 
Captain Cook, first in J776, and which, after passing 
through a number of hands, was brought back to this ! 
country in 1843, and an ancient striking clock, supposed ' 
to have been made in 1348 ; it has the verge escapement ] 
which is said to have been in use before the pendulum. 
The methods employed in modern clocks and watches 
for compensating for vari.ition of the thennometcr 
and barometer, arc illustrated by numerous exhibits, 
notably the Astronomical Clock, with Sir George Airy’s 
compensation, which will form the subject of a special de- 
monstration by Messrs. Dent and Co. 

The measurement of small increments of time has been 
rendered ])ossiblc only in our own days by the introduction 
of the conical pendulum, and other apparatus of uniform 
rotation, which alone conveys to our minds the true con- 
ception of the continuity of lime. Among the exhibits 
belonging to this class, must be mentioned Sir Charles 
Wheatstone’s rotating mirror, moved by a constant falling 
xveight, by which he made his early determination of the 
velocity of electricity through metallic eonductois ; the 
rotative cylindrical mirror, marked by successive electric<d 
discharges, which was employed by Dr. Werner Siemens 
ill 1846, to measure the \clocity of projectiles, and has 
been lately applied by him for the measurement ol the 
velocity of the elcclric current itself, and the Chronometri(' 
Governor, introduced by him in conjunction with myself, 
for regulating Chronographs, as also tlie velocity of steam 
engines under their varying loads ; Foucault's Governor, 
and a considerable vaiiety in\ol\mg similar principles of 
action. 

Another entity which presents itself for ineasurenKuU 
is, sixthly, that of Velocity, or distance Uaversed in a unit ot 
time, which may either be uniform or one influenced by a 
continuance of the cause of motion, lesulting in accelera- 
tion, subject to laws and incaMirenieiUs applicable both in 
relation to celestial <ind tcnestiial bodies. I may here 
mention the instruments latterly dca ised for measuring 
the acceleration of a cannon-ball before and after 
leaving the mouth of the gun, of nhich an early example 
has been placed within these galleries. Other measurers 
of velocity arc to be found here, Ships' Fogs, Current 
Meters, and Anemometers. 

In combining the ideas of weight or pressure with space, 
we arrive at seventhly, the conception of woik, the unit of 
which is the foot-pound or kilogrammetre, and which, when 
combined with time, leads us to the further conception 
of the performance of duty, the hursc-jiower as defined 
by Watt. The machines for tlie measurement of \vork, 
here exhibited, arc not numerous, but are interesting. 
Among these may be mentioned Trofessor Colladon's 
Dynamometrical Apparatus constructed in 1844 ; Richard's 
Patent Steam Engine Indicator, an improvement on Watt’s, 
and Mr. G. A. Hirn’s Flexion and Torsion Pandynamo- 
ineters. 

Eighth. The Measurement of Electneal Units — of elec- 
trical capacityof potential — and Resistance, forms a subject 
of vast research, and of practical importance, such as few 
men are capable of doing justice to. It may be questioned, 


indeed, whether Electrical Measurement belongs to the 
province of mechanical science, involving, as it does, 
problems in physical science of the highest order ; but it 
may be contended on the other hand that at least one 
branch of Applied Science, that of I'elcgraphy, could not 
be carried on without its aid. I am happy to say that 
this branch of the geneial subject will be brought before 
you by my esteemed friend Sir William Thomson, than 
whom there is no one more eminently qualified to deal 
with it. I may, therefore, pass on to the next great branch 
of our general subject, the ninth : Thermal ’Vleasui'cmcnt , — 
The principal instrument here employed is the thermometer, 
based in its construction, cither upon the difference of ex- 
pansion between two solids, or on the expansion of fluids 
such as mercury or alcohol— (the common theimoineter) or 
upon gaseous expansion (the air thermometer) ; or again, it 
may be based upon certain changes of electrical resist- 
ance, which solids and liquids experience when subjected 
to various intensities of heat. With reference to these, the 
air thermometer represents most completely the molecular 
action of matter which is the equivalent of the expansibility. 

J shall not speak of the different scales that have been 
adopted by Reaumur, Cclsuis and Fahrenheit, whicli are 
based upon no natural laws or zero points in nature, and 
which are therefore equally objectionable upon theoretical 
grounds. Would it not be possible to .substitute for these 
a natural tlicrmometric scale ? One commencing from 
the alisolutc zero, of the jiossible existence of which we 
have many iticfutable proofs, although \\c may ne\er be 
able to reacli it by actu.il exjicrinient. A scale com- 
mencing 111 numeiation Iroin this hypothetical point 
would possess tlic advantage of being in unison through- 
out with the physical effects due to the nominal degree, 
and Avould aid us in appreciating correctly the relative 
d>namkal value of any two degrees of heat which could 
be named. Such a scale would also fall in with the 
readings of an Electrical Resistance Thcrmcnncter or 
Pyrometer, of which a spec'iuien has been added to this 
collection by myself. 

When lemperature or intensity of hc<it is coupled with 
mass wo obtain the concciition of qu.uility of heat, and if 
this again is referred to a standard nuiteri.il, usually water, 
the unit weight of each being taken, we obtain what is 
known as specific heat. 'J'lie standard to wdiich mcasure- 
monis of quantity ol licat are usually referred is the heat 
rcciuired to r.iise a pound of water one degree Fahrenheit, 
or the cubic (cnlimctie of water one degree Centigrade. 

1 he most inleicsUng exhibits in this branch of measure- 
ment, arc, from an liistoric.al point of view, the original spirit 
thermometer of the Florentine Academia del Cimento, and 
the photographs of old thermometers ; the original 
voisier Calorimeter for measuring the heat disengaged in 
combustion, Wcdgw'ood’s and DanicH’s Pyrometers. 

As illuslnitiiig motlcrn inijirovement may be instanced 
a long brass- cased thermoniclcr showing the variation in 
the readings, when the bulb and when the wfliole ther- 
mometer is immersed ; a thermometer with flat bulb to 
improve sensitiveness ; a thermo-electric alarum, for 
giving notice when a given temperature is reached ; an 
instrument for measuring the temperature of fusion by 
means of electric contact invented by Prof. Himly ; 
Dr. Andrews’ apparatus for measuring the quantity of heat 
disengaged in cuinbustion ; Dr. Guthrie’s diacalorinicter 
for measuring the conductivity of liquids for heat, and a 
Ihcrmomctrictu be by Prof. Wartmann for determining the 
calorific capacities of different liquids by the process of 

cooling. , , . ^ 

Finally, Joule has taught us how to measure the unit of 
heat dynamically, and the interesting apparatus employed 
by him from time to lime in the various stages of the 
determination of this most important constant in applied 
mechanics, are to be found, rightly placed, not among 
Ihcrmoiiicters, and other instruments placed in the 
physical sections, but among the instruments required in 
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the determination of three great natural y standards — of 
length, time, and mass, and their combinations. 

Another branch of the general subject is the Measure- 
ment of Light, which may be divided into two principal 
sections, that including the measurement of the wave- 
length of lights of different colours, and the angle of 
polarization, which belongs purely and entirely to physical 
science ; and the measurement of the intensity of light by 
photometry, which, while involving also physical problems 
of the highest order, has an important bearing also upon 
applied science. The principal methods that have been 
hitherto employed in photometry arc by the comparison 
of shadows, that of Rumfoid and Bougucr ; by employ- 
ing a screen of paper with a gi ease-spot, the lights to be 
compared being so adjusted that the spot docs not differ 
in appearance from the rest of the paper, Bunsen’s 
method ; Elster’s, by dctci mining in combustion the 
amount of carbon contained in a given volume of a gas ; 
and the one lately introduced by Prof. Adams and Dr. 
Werner Siemens, by measuring the vari.ition in the 
electrical resistance of selenium, under varying intensities 
of light. 

Before concluding, 1 wish to rail your attention to two 
measuring instruments which do not fall within the range 
of any of the divisions befoie indicated, 'fhe first isan appa- 
ratus designed chiefly by my hi other, Dr, Weinei Siemens, 
by which astream composed of alcohol <ind water, mixed in 
any proportion, is ineasuied in such a mannci that one tiain 
of counter wheels records tlie volume of the mixed licjuid ; 
whilst a second counter gives a true record of the amount 
of absolute alcohol contained in it. The principle upon 
which this measuring apparatus acts may be shortly de- 
scribed thus : — The volume of liquid is passed through a 
revolving drum, divided into three compartments by radial 
divisions, and not dissimilar in appearance to an ordinary 
wet gas-meter ; the revolutions of this drum produce 
the record of the total volume of passing liquid. The 
liquid on its way to the measuring drum passes through 
a receiver containing a float of thin metal filled with proof 
spirit, which float is partially supported by means of a 
carefully-adjusted spring, and its position determines that 
of a lever, the angular position of which causes the alcohol 
counter to rotate more or less for every revolution of the 
measuring drum. Thus, if water only passes Ihiough the 
apparatus the lever in question stands at its low^est posi- 
tion, when the rotative motion of the drum w'ill not be 
communicated to the alcohol counter, but in proportion 
as the lever ascends a greater proportion of the motion 
of the drum will be coiiimunicated to the alcohol counter, 
and this motion is rendered strictly pi oporlionatc to the 
alcohol contained in the liquid, allowance being made in 
the instrument for the change of volume due to chemical 
affinity between the two liquids. Several thousand in- 
struments of this description are employed by the Russian ; 
Government in controlling the production of spirits in 
that empire, whereby a large staff of officials is saved, 
and a perfectly just and technically unobjectionable 
method is established for levying the excise dues. 

Another instrument, not belonging to any of the classes 
enumerated, is one for measuring the depth of the sea 
without a sounding line, which has recently been designed 
by me, and described in a paper communicated to the 
Royal Society. Advantage is taken in the construction 
of this instrument, of certain variations in the total attrac- 
tion of the earth, which must be attributable to a depth 
of water intervening between the instrument and the solid 
constituents of the earth. It can be proved mathemati- 
cally that the total gravitation of the earth diminishes 
proportionately with the depth of water, and that if an 
mstrument could be devised to indicate such minute 
cnanges in the total attraction upon a scale, the equal 
divisions on that scale would represent equal units of 
depth. (See Nature, vol. xiii., p. 431.) 

Gravitation is represented in this instrument by a 


column of mercury resting upon a corrugated diaphragm 
of thin steel plate, which in its turn is supported by the 
elastic force of carefully tempered springs representing a 
force independent of gravitation. Any change in the 
force of gravitation must affect the position of this dia- 
phragm and the upper level of the mcicury, which causes 
an air-bubble to travel in a convolute horizontal tube of 
glass placed upon a graduated scale, the divisions of 
which are made to signify fathoms of depth. Special 
arrangements were necessary in order to make this in- 
strument or independent of change of tem- 
perature, as also independent of atmospheric density, 
which need not be here described. Suffice it to say that 
the instrument, which has been placed on board the S. S. 
Faraday during several of her trips across the Atlantic, 
has given evidence of a remarkable accordance in its 
indications with measurements taken by means of Sir 
William Thomson's excellent pianoforte wire-sounding 
machine ; and we confidently expect that it will prove a 
useful instrument for warning mariners of the approach 
of danger, and for determining their position on seas, the 
soundings of which are known. 

Another variety of this instrument is the horizontal 
attraction meter, by which it will be possible to obtain 
continuous records of the diurnal changes in the attrac- 
tion of the sun and moon as influencing the tides. This 
instrument belongs, however, rather to the domain of 
physics than to that of mechanical science. 

These general remarks upon the subject of measure- 
ment may suffice to call your attention to its importance, 
several branches of which,|those of Linear, Cubical, and 
Kledrical Mcastnrmcnt, will now be dealt with. 

I The discussions which will follow these addresses will 
be carried on under circumstances such as have never 
before co-operaled, namely, the presence of leading men 
of science of all civilised nations, who will lake part in 
them, and the easy reference which can be had to the 
most comprehensive collection of models of scientific 
apparatus — both of modern and ancient— which has ever 
been brought together. 

SCIENCE AT THE MANSION HOUSE 

’P'OR the first time probably in the history of this 
country, science has been publicly acknowledged as 
a great force or power in the kingdom, on a level with 
literature and art. This, we think, is the legitimate con- 
clusion to be drawn from the entertainment on Saturday 
by the Lord Mayor at the Mansion House of so many 
distinguished representatives of science, following hard as 
it did upon the opening of the loan collection by her 
Majesty the Queen. The company was numerous — 
there were about 300 present — as well as distinguished, 
and included several eminent foreign representatives of 
science, who have come over to the opening of the loan 
collection. The meeting was quite as successful as such 
meetings usually are, and the speeches on the whole much 
more sensible and appropriate. The following report of 
the speeches we take from the Morning Post : — 

The Lord Mayor, in proposing the toast of the evening, 
'‘The Representatives of Science,^’ spoke very happily. 
We were scarcely, he said, conscious of what we owed 
to science. If the inventor of the first small crane 
or lever for lifting water from a well were to come upon 
the scene now-a-days he would have some difficulty in 
persuading himself that it was the same world, and not 
some kind of paradise very far in advance of the world 
with which, in his day, that person was acquainted. 
Science was one of the mightiest of all the intellectual 
ursuits that man could follow. His Lordship said he 
ad an intense admiration for the representatives of 
literature, but he could hardly express the feelings with 
which he regarded the men who laboured in the various 
phases of science. What did we owe to it? and what 
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were we coming to ? To science we owed every easement 
we enjoyed in the work of our daily life. Science enabled 
us, in (“oiupArison with past generations, to live our lives 
over and o’^er again. It enabled us to travel such mighty 
distances within so short a space of time as a few years 
ago would have been inconceivable ; and, what with the 
aid of the electric telegraph, it jilaccd us in almost imme- 
di.itc communication with nearly all parts of the world. 
Having referred to the vast saving of manual labour 
which had been effected through the aid of science by 
machinery and appliances of various kinds, his Lordship 
expressed his gratification at the presence of representa- 
tives of so many branches of science. 

I'lr. Hooker, wlio was the first to respond, remarked 
that the occasion might be regarded as marking an im- 
portant epoch in the history ot science. It had been his 
ideasurc to attend the various exhibitions for the promo- 
tion of science and art which had been held in this 
country and abroad by our own and by other Govern- 
ments since icS5i, and not only to study iheir contents 
but also to inquire into their origin and connection, and 
what might be called their individuality. With respect 
to the exhibition which the present ban(iuet might be said 
to commemorate, he could see many marks which distin- 
guished it from those that had gone before it. It had 
been brought to its present remarkable stale by the in- 
domilable energy of a very few workers whom it might 
he invidious to particularise, though he could not forbear 
mentioning the name of Mr. Lockycr. Originating as it 
did almost spontaneously, it had received the support of 
the Government from the active interest that was taken 
in it by the Lord Picsidcnt and the Vice-President of the 
Council, and from the diplomatic action which resulted in 
getting foreign Governments to send their delegates to 
visit the exhibition and to take part in conferences on the 
oCLiision of its opening. It had dciivcd no small support 
from the countenance which had been graciously bestowed 
upon it by the Ouecn. In continuation, Hr. Hooker said, 
look .it llie st.xte^ of science now .and what it was 300 years 
a'm. It had advanced wiili siuJi sti ides as had inaiked 
tlio progress of no other branch of intellectual pursuit. 
Compaic. or rather contrast, llic progress of science in 
modern times with that of literature and the fine arts. 
With regard to literature, a-* v\ith regard to the fine arts 
in this country, moic e^^pcLially in the case of sculpture 
and architc ciuie, we had to look back ages almO'>t to 
find a stauing-poini m their general piogiess, and even 
in the case of the most modi in of the line arts— paint- 
in, _ we weie relcrrcd back to the cradles of its 
birth in Italy, Sjiain, and the Low Countries. With 
u'gard to the ilxhibition for the Advancement of 
Sucncc, v,hal was to be its fiUiire.? Was it to be a 
matter ( f a few weeks or months, and then to pass away 
.01 cver.'^ ituas to be hoped not. It was the earnest 
desiieof scientific men to form the nucleus of a great 
national muy um of a permanent character for the benefit 
not only of si untifie men but for the benefit of the 
public in general, and he lelt suie that science would not 
look hi the public in vain foi aid in the mideavoui to 
leaiisc that imp>nt mt ol'ject. It was an object worthy of 
Luat and noble ehorts, and he felt assured that such 
efforts would not be wanting on the part of the City of 

Loudon, . , . ,r 1 c- 

After a few remarks from Sir John Hawkshaw, Sir 
Geoige Airy, the Astronomer Royal, replied for that 
branch of the toast which he represented, and spoke of 
science under two heads, wdiich, for want of better terms, 
he said he might describe as p a'rtical and cont’.mjdative 
science. Ot the present stat ' of practical science it was 
impossible to speak too highly. It was impossible for 
any one who had oven a partial acquaintance with what 
was going on in our manufacturing districts especially, 
and in all those labours which were for the benefit of 
mankind, not to be struck with the enormous amount of 


ingenuity and enterprise which were brought to bear upon 
those industries with a view to material gain. Material 
gain was the aim of practical science. As for what he 
termed the contemplative branch of science, which cm- 
liraced especially all those pursuits relating to the consti- 
tution of nature, the object in that case was not material 
gain or personal advantage, but the results at which it 
aimed were in their way not inferior to ot less welcome 
than those of practical science. 

Mr. Justice Grove in proposing The Health of 
the Lord Mayor,’' humorously remarked that his lord- 
ship when inviting siicli a body of representatives of 
science to partake of his splendid hospitality, must 
have been actuated, not only by a lively sense of 
favours received, but also by a lively sense of ^favours to 
come. Mindful of what science had done for commerce 
and manufactures in the past, the first magistrate of the 
city of London had doubtless an eye at the same time to 
the advantages which manufactures and commerce would 
reap from the labours of science in the future. There was 
nothing in which the Lord Mayor could do himself more 
honour than in entert lining at his table the votaries of 
science, to wliom, on the other hand, nothing could be 
more gratifying or encouraging than this mark of recog- 
nition and appreciation on his part of the value of their 
labours. 

To the toast of ‘‘The Foreign Representatives of 
Science,” Prof. Blaserna re'^ponded. 

Altogether, we think, both the Loid Mayor and the 
representatives of science are to be coagratiilited on the 
success of this entertainment, whic’i will no doubt fmn 
a precedent for future ones of a similar kind. 


NOTES 

Col Prejivaiskv is about to set out on a new rvploiing 
1 mrney into Central Asia, vhicli will \>robably last for .'ibout 
tiuee years. His pin pose is to explore especially the basin of 
tlie l.ob-nor honi Thian-shan to the liimakayas. C'ol. Pnje- 
valsky proposes to vi>it Diis surnmei I*, istein Thian-shan fiom 
Kuloga to JIamo, and to pass tlic wintei upoi the J.ob-nor .and 
in the deserts which extend to the east of tlji> lake, inai dy to solve 
the question as to wild hoiscs and camels. Next spring he will ob- 
scivclhe migiiUious c>f birds on I.ob-no’^ an(k])'"o:eed to Lha'-sa, 
He will then explore the up])ei course of the Prahamapootra 
and the noiihein slo])es of the Himalayas as also Eastern Thibet 
and Southern China, and n iucarn‘-Linc s permit, he will letum 
by Western Thibet and enter Ru^da by Kxsbgar, The pro- 
gramme of the expedition as follows; i. Ccographicil and 
ethnographic il descriptions. 2. An itinerary sketch at sight. 
3. Astionomical deteiminatioiis of jdaces. 4. Meteorological, 
psychometric, and hypsometric observations. 5. Obseivations 
of maminaJs and birds. 6. Botani..al, zoological, and mineralo- 
gical collections. 7 * Pnotographic ske chc". Ine Rusdan 
Ccographical Society has exiiresscd its emphatic approval of the 
programme, and the Emperor has ordcied 2^,740 roubles to be 
devoted to the expedition from ihe treasury. 

From Commander Cookson w'e heai that II M.S. is 

bringing home two living specimens of the Giant Tortoise of the 
GaHpagos Islands, from Albemarle Island. A large supply of food 
was provided, and if this does not fail, and at the same time if 
the cold in the region of Cape Horn has not proved too intense, 
we may hope to see the specimens alive, for the first time in this 
counliy, duiiig next month. 

X'KOVi \\\Q Rochester J)emof rat and C/ironicU' {\J .S.) we learn 
thalagenllemm of Rochester, New York, who does not wish his 
name to be published, has, through Prof. Henry A. Ward of that 
city, given to the University of Virginia, a sum of 5,500^. to 
be expended in the formation of a fully appointed cabinet of the 
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naturil sciences, including mineralogy, geology, and zoology 
The donor has also given 1 building, at the cost of more than 
4,000/ , for the collection to bebuilt near Chailesville, four miles 
fiom Monticello Prof Ward, m making the collection, will 
visit the pnncipal T uropean cities 

In ihe of the A val Irish Atad nn, p 427, Dr 

Robinson gives us a paper on the theory of the cup anemometei, 
and the deteimination of its constants The paper is an ex 
treraely valuable one, as indicating the line of lesearch to be 
followed in prosecuting anemometiical experiments So far as 
we aie aware, Or Robinson is the fiist wlio lias formed a just 
apprehension of the viscosity of the aii 111 its beat mgs on such 
experiments, and adopted the necessiiy piccautions m accord 
ance tlieicwxtii 

A 1 the meeting of the 1 dmburgh Botanical Society, held on 
the nth inst , an mteiesting communication was read from the 
Kev 1) I and&[)orough, on cxpeiiments in growing stvtial 
Austialian jlant and tiees in \rran, in tin. I nth of Clylc, 
including among otheis the git it Australian tree ft rn ind other 
tree fans, acxcias, and gum trea Ihe blue gum gicw 
inches the fii I yeai 4 feel tlie second, ind 6 feet the thud Ihe 
I utahptiti fe>iiul SI also grov\^ well in shcltticd situations 
along the west (oisl, ind Mr I indsl lough expects to sec it 
genenlly mtr > luted in i tew y at , an I form a valuable addition 
to out < vt r^ieen shrub 

A i II 1 LSI NDi N i urites with leference to the 1 laster cast 
ofpiitum I a itlei of leindcei fiom I a MadcUine, Dordogne 
1 lance in the loan c illeelion, the orii^inal of whieh is 
pieseivel ni I ranee Ihe thicl ei cii 1, the label states, is 
placed uith i hole “Ihcic are as many as four holes in 
some sj e( imcns Their n f unJ nown Oui correspondent 
states that these imj lements may have been used by foimer in 
haMtm s ( f 1 1 nice in the same manna as a very similar tool 
u Liall) m ule of deer hoin is now in Uot or was vciy recently, by 
*>ome tril ts ol the ‘ Ked men of JS 01 th America Wheiel w 
ind allows aic in u c, the iriows aic made <f a very In? 1 and 

t0UL,h wiH jv T his will nv inayn t always be juite sti light, 01 

is luble to ^et waijied 1 1 ciojked in the j rocess of drying Jf 
so the ban (i ciirv aie stiaighteiied by the intended ai row 
bang put til h tl e 1 il 11 the hoi 11, and a strong pressuit 

apflied in th ] loj er diiaticn to counteriet the curve Phis 

has sonnet 1 es to Ik doit o\er uid over again befoie perfec 
straightness i ibt lined It may be asked why are Ihict 01 
four holes sometimes foun 1 m the same piece of hoin / if the 
holes are of riillerent si es the itply is not difficult It is 
probable tint the peoj le who use these tools had wood of 
different thicknc s ^ (say J n aizows and spears) to manipulate, 
if so, holes of dilleient sues would be require 1 It will, he 
thinks, 1 e ^ rtially noticed that the edges of the holes are 
rounded, this would be done to pi event the olheiwise sharp 
edge Injuimg the fabre of the wood. Isicai the sjiccimen referred 
to, there is one in which one side of the hole has apparently I 
been broken way by a violent strain, possibly applied in the 
manner and for the purpose above stated 

Thl able director of the Royal Zoological Museum of Lis- 
bon, Jose Vincente Larboza du Bzcage, well known for his 
valuable restarclics on the n^^tural history of the shores of Por- 
tugal, and especially on the 1 anna of the Portuguese possessions 
in Africa, vas unanimously elected a foieign member of the 
Dinnean Society at their last meeting, May 4 Prof William 
Nylander, of Helsingfois, a ciyptogwmc botanist of deservedly 
reputation, also had the same honorary distmction con- 
ferred on him 

*lvm. of Mr. Dresser’s ‘^History of the 
Birds of Luiope,** completing the fourth annual volume of this 
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important work, has just been issue 1 with its usujil \ mu fu I ty 
Nearly 400 species of biid'H have now been figuietl and dest nbed, 
and as the total Luropcan avifauna is probably lietween Goo and 
700 speaes, three more volumes will bt le juned Ihtse will, 
almost certainly, be issued within Ihiec years from the jiresent 
date, and we may therefore with gieal eonli leiiee anUcijiate the 
successful conclusion of a monograph, which, w hethcr for the 
beauty of its illustrations, 01 for the fulness and aeauacy of its 
information, will stand m the very fust rml of ornithological 
literature 

In Peteimann’s MtUhetluns^en foi May is an article, accom- 
panied by a map, showing the number, classification, distnbu 
lion &e , of the institutions for higher mstiucliou in Lei many 
Following the continuation of the analysis of 1 rejeval k> s 
Mongolian tiavcls is an interesting article on the lecent tiavels 
of Dr J mil Heliib in South Abiea, mainly in the I imjiipo an I 
Zambesi regions and the legion of the sdt pius between C liii 
tuna and Mamiisa Ihe mloimation stens to be mun^y ob- 
t lined from the Diimoni Atw anf i h / ml inf lies G 
tnntGi ffc of 1 eb 23, 1S75 Pi diibly the most mteiestmg 
artitle is a detailed account of Giles s expedition fiom Bellana 
in South Au li iha, to Perth m Western Austrahi, m May 
Novembei, 1875 ( *iles\ loute was on an aveiage four dcgiees to 

the south of I onest s, which, again, wis aliout the same di tanee 
south of thil of Warbuiton Giles has the sime biricn tile 
to tell as his predeecssoi Wc beaeve he is to mil < a 
iiigonal journey from n irth west to south cast, though tiom 
tins we can hat dly expect many new lesults A vtluiblcmij) 
lecompanies the jiajier in the MtHhetlnu tfty whieli is 1> be 
continued 

flit latest news teeeived by the Russi in Geogr q hie il S x lety 
fiom Di Mielueho Maclay 1 dated from ( hcnbai (]avi) in 
Much last III announces til it be fott le iving Batun It sent 
to St 1 clerdurg miiiy /o( 1 gieil eolleetjons, and will I iin^ hr 
inthicpulugie d and ethno^i iplitc 1 eoJJeetions to J uiC] t on lus 
retiini, m 1S77 

A f 1 ii of the Russian Gtugraphical Society will piobibly 
lie shortly f jun ltd it ( )msk, in Siberia 

M x>i Munoi, Seerctaiy of the J thnogiaphical Section of 
the Russian ( icographieal Society, has announce I to the society 
tint he i 1 lepanng n complete treatise on Russun elhnogripliy 
It will ij)], cai in J aits, each eontumng a description of a section 
of the people 

M L Lsioukgjfs lus beui chaiged by the Belgian Lr jvern- 
ment, in company with M Sylvaiu Jacquemin, civil cngmeei, to 
make a scientific jouiney thiough the IiansvaaJ Republic 

1 HERE IS to be a Congress ol Aljune Clubs ai ) istoj i ind 
Florence on June 10 and 11 Several expeditions have been 
arranged 

Mr j H Angus has made a gill to the Adelaide University, 
of a scholarship of 2,000/ yearly, tenable for three yeais, to en- 
courage the traming of scientific men, especially tivil eiigineerb, 
with a view to their settlement m South Austialia , the winnei 
of the scholarships to spend six months of the term in visiting 
the great engmeering works of Luroj c or Amcnca, towards 
which the donor gives 100/ additional 

Mails for the i’ohr ships Ah/t ind Dtsiiwtry will be made 
up for conveyance fiom Portsmouth on cr about May 25, by the 
steam yacht T^andora^ Capt Alien \ oung having kmdly con- 
sented to convey lettr rs for the officers and crews of the I’olar 
ships to be deposited at the depots All letters should be sent 
through the post-office prepaid the inland rate of postage, and 
addressed “Arctic Pandora^ PorUmouth.” No letters 
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cOiltaining articles of value should be sent. No newspapers 
should be sent, as the Admiralty will send a sufficient supply. 

The U Diversity of Oxford is to confer upon Dr. Warren De 
la Rue the degree of M. A. by diploma. 

The Annual Meeting of the Victoria Institute is postponed 
from the 22nd to the 29th of May. 

LiEur. Cameron will, on Tuesday next, read to the Anthro- 
pological Society a paper on the Anthropology of Central 
Africa, in the theatre of the Royal School of Mines, Jermyn 
Street, at 8.30 i\m. 

Docent Thkel, zoologist, a member of the Swedish Expedi- 
tion of la^vt year, to Novaya Zemlya, Docent Arnell, botanist, 
and Dr. Try bom, entomologist, have left Stockholm for Riga, 
whence they proceed overland to Siberia, where they will remain 
till autumn, making scientific observations and collections, and 
returning by the steamer Ymer^ which Prof. Nordenskjold has 
chartered for a voyage to the Yenisei. 

M. Janssen, although he has not yet obtained possession of 
his regular observatory, has established large photographising 
telescopes at his residence at Montmartre. Tie found that 
during the cold period from the beginning of May up to the 
loth, the sun had no spots at all. 'Phe ])hotographs are about 
twenty centimetres in diameter. 

C. M. Stuart, of Harrow School, has been elected to the 
Nalurcal Science Exhibition at St. John’s College, Cambridge. 
A second exhibition was at the sanie time conferred on J. Nall, 
of Manchester Grammar School. 

At a recent meeting of the French Academy, M. Lecoq de 
Boisbaudran communicated .some further facts regarding the new 
metal gallium. The specimen he had formerly presented owed its 
solidity to the presence of a small <iuanlity of foreign bodies. 
Pure gallium, of which he had now i)repared nearly ten centi- 
grammes, melt.s at about 29°‘5 C. ; hence it liquefies when it is 
seized between the fingers. It is very easily held in superfusion, 
which explains how a globule has been kept liquid for weeks in 
temperatures descending occasionally almost to zero. Electrolysed 
gallium from amraoniacal solution is identical with that obtained 
from potassic solution. Once solidified, the metal is hard and 
resistant, even at a few degrees under its melting point ; but it 
can be cut, and has a certain malleability. Melted gallium 
adheres easily to glass, on which it forms a beautiful mirror, whiter 
than that produced by mercury. Heated to a bright red in 
presence of air, gallium oxidises but very superficially, and does 
not volatilise j it is not sensibly attacked in the cold state by 
nitric acid, but in heat the solution operates with liberation of 
nitrous vapours. The density of the metal (determined approxi- 
mately from a specimen weighing sixty-four milligrammes) is 
47 at 15®, and relatively to water at 15". Tlie mean of the den- 
sities of aluminium and of indium is 4*8 at zero. Thus the 
density confirms theoretical prevision, while the extreme fusi- 
bility is a fact completely unexpected. 

The Marine tanks of the Royal Aquarium, Westminster, are 
being rapidly filled with water brought from Brighton by Messrs. 
Hudson, who supplied the Crystal Palace. For some time past 
many of the fresh-water tanks have been stocked, but the first 
marine fish has but quite recently arrived. It is a somewhat rare 
one in captivity — the Motcllairica-ata (Yarrell), commonly called 
the spotted leopard fish. It is placed in a central tank, so that the 
peculiarity of the “ fin ” in the neck can be well seen. Couch, 
in his “ History of Fishes,’’ refers to this fin as being always in 
rapid action, but with this particular specimen it is often 
at rest. He points out that while its intimate structure shows 
that it is destitute of any power of propulsion or of regulating 
motion, it is well furnished with nerves which render it acutely 
sensible to impression. The functions <of the fin have, so far as 
we know, not been determined. 


Mr. Walpole, on Tuesday, moved for leave to introduce 
“A Bill for making further provision respecting the University of 
Cambridge and the Colleges therein,” Following the recom- 
mendations of the Duke of Devonshire and the Oxford and Cam. 
bridge University Commissions, he indicated the nature of the 
changes desired as follows : — The extension of the professoriat, 
and a complete organisation of the system of inter-collegiate lec- 
tures and classes, for which provision would have to be made 
oAcr and above that which had already been made, for museums, 
libraries, n ad the other apparatus which might be necessary for 
the prosecution of scientific investigation. The following are the 
names of the seven Commissioners it is proposed to appoint : — 
The Bishop of Worcester, Lord Rayleigh, the Lord Chief justice, 
the Right lion. E. P. Bouverie, Prof. Stokes, Rev. J’rof. Light- 
foot, and Mr. G. W. Hemmings. Mr. Cross said the Bill might 
be regarded for all practical purposes as a Government measure. 

The animals deposited in the Gardens of the Zoological 
Society by II.R.H. the Prince of Wales, include, among others, 
two Musk Deer {Jllosi/ms moschifa-us) ; two Thar Go its {Capra 
jemlaica) ; four Indian Elephant's {Ehphas indicus), aged about 
7, 6, and years; five Tigers, {Fdis tigris) ; a Cheetah {F. 
jubata)\ a Viverrine Cat {F. viverrina) ; five l.eopards {F, pa?-- 
dus) ; an Indian Civet Cat ( Vi >erricula indica) ; two Dwarf 
Zebus {Bos uidtcus) ; seven Indian Antelopes {Aniilopc cetvU 
capra) ; three Axis Deer {Cerrns axis) ; three Ostriches {Slruthio 
camdus) ; several pairs of Tmpeyan 1‘heasants {Lophophorus im^ 
peyanus ) ; Cheer Pheasants {Phasianus walhchii) ; Horned 
Tragopans {Ccriorms i>atyra) ; Chukar Partridges {Cacrabif 
chukar). Besides the Prince’s specimens, the following arc the 
mo.st important additions of the week: -7\vo Secretary Vul- 
tures {BerpentatiHs rtptili7'0fu^\ presented l)y Mr, M. G. Angel ; 
an Egyptian Cobra haje)^ presented by the Rev. G. H. R. 
Fisk; and a Maholi (*alago {Galaf^^o maholi)^ presented by Dr. 
R. A. Zeederberg, all from S. Afiica. 

SOCIETIES AE/D ACADEMIES 

London 

Royal Society, May 4. — On the Modification of the Evcit.T.- 
bility of Motor Nerves produced by Injury, by G. J. Romanes, 
M.A., F.L.S. 

It has long been known that when a nerve is cut, or otherwi';e 
injured, its excitability at or near the seat of injuiy undergoes a 
marked increase. No one, however, has attempted to determine 
the relative degree of this increase towards make and towards 
break of the current respectively. The author tound that when 
the nerve-section rested on the kathode, the increase of excita- 
bility was manifested towards make, and scarcely at all towards 
break ; while, conversely, when the section rested on the atwde, 
such was manifested toyroxds break, .and scarcely .it all 
towards make. These facts are of considerable interest in rela- 
tion to the theory of electrotonus. The decree of the latter 
increase, however, is out of all proportion greater than that of 
the former ; for while the ratio of excitability before and after 
cutting was represented by the numbers 36 : 46 in the case of 
the kathodic make, such ratio was represented by 2 : 32 in the 
case of the anodic break. Mr. Romanes explains this dispropor- 
tion by the consideration, that as the sensitiveness to the kathodic 
make is so much greater than is that to the anodic break before 
nerve-section, after the general sensitiveness of the nerve has been 
increased by section, the increase has not so much room to assert 
itself in the former as it has in the latter case, before it reaches 
zero of the stimulating current’s intensity. Thus the figures 
2 : 32 : : 36 : 46, though not expressing any numeiueal propor- 
tion, may yet express a real proportion, if the zero of the current’s 
intensity be represented say by 50 in the above scale of nervous 
excitability, and if it be granted that the value as a stimulus of 
any given increment of current is determined by the proportion 
which such increment bears to the intensity of current that is 
required to produce adequate stimulation. This explanation is 
confirmed by a method of graduating the galvanic stimulus other 
! than that of graduating the intensity of the current, viz., by 
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frraduaUnpj its duration. In this way il was found that, in 
respect of voltaic stimul( of very short <luration, the sensitiveneas 
to the kathodic make is much more increased by cutting than is 
that to the anodic ])rcak. 

]\Ir. Romanes further observed that when a frog’s gastrocnemius 
is subjected to a weak galvanic current, a part or parts of it will 
sometimes pulsate in a strictly rhythmical manner. This was 
proved to be a nervous effect by observing that it ceased when 
the attached sciatic was thrown into anelectrotonus. 

With minimal simulation of curarised muscle, the author 
found that consulcrably more effect is produced by fir-^t laying 
on the anode and then the kathode, than is produced if this 
order is inverted. This fact is just the converse of what Hitzig 
found to be true of cerebral stimulation, and as such it nnay be 
taken as confirmatory of his views concerning the reverse 1 rela- 
tions that .subsist between central and peripheral voltaic excita- 
tion. 

May 11. — “On some Thallophytcs parasitic within recent 
Mad^eporaria.” Ry P. M. Duncan, M.B. F.R.S., Pre.sidenl of 
the Oculogical Society. 

“C'ondensntion of Vapour of Mercury on Selenium in the 
Sprengel Vacuum.” By R. J. Moss, F.C.S., Ohemical Lalvora- 
tory, Royal Dublin Society. Communicated by G. Johnstone 
Stoney, F.R.S. 

Royal Microscopical Society, May 3. — Mr. If. C. Sorhy, 
]‘\R.S., president, in the chair. — Mr. ('ha.s. Biooke, h.K.S., 
proposed a special vote of thanks to the ])resident lor the ron- 
veisT/ione given by him on the 2 1st hist. — A yiaper was read by 
l\Ir. lilake on the occiuren''e of what appealed to be horamini- 
fera m the coralline oolite, and specimens in illustration were 
exhibited undci microscopes in the room. — Mr. J. Glaisher com- 
municated a paper by Dr. Gayer, describing the apparatus em- 
])lo)ed and the piocess adopted by him in India for the purpo.se 
of taking photo-inicrogiaphs with high powers. --A p.apcr by 
Dr. J. J. Woodward on the markings of tlie body-scale of the 
Phigliih gnat and the American mosquilo was read by the Secre- 
tary. -Some notes upon the .same subject by Dr Anthony were 
also communicated. — A shoit pa)ier by Mr. Stodder on the 
identity of Fruitnlia saxo/iuiif Nanicula r/jondmdos, and A^, 
r>><7fw;/cVT7r was leid by the Secretary. — Mr. Chas. Stewart 
calltd alloiilion to a cuiious living organism exhibited by Mr. 
Badc< ck, and whicli the Fellows jnescnl were requested to 
<..\ 'inline with a view 10 iG ideibilication. 

Victoria (Philosophical) Institute, May S. Aftei the 
fJeclioa oI new ni'nibiit, of whom fifty weie announcctl as 
I'aving ))ceii abiiitfed during iJie jiisf foiii montlis, it was .stated 
that I’rof. Bilks would dtlivcr the Annual Addres.s for 1876. — A 
papci on the metajdiysici of Scriplure was then lead by J‘rof. 
Oialh.s F.K.S. 

liiRLIN 

German Chemical Society, March 27. —A. W. Hofmann, 
president, in the chair. — A. Fluckiger has proved the presence 
of carvacrol in the oils of incut ha vii’idis and ot ancihum ^ravioletis 
by producing its characteristic combination w’ilh sulphuretted 
liydiogcn. — O. hYscher described iiitroso-acctanilide, , 

C.^IlyO.NC), an unstable compound from which acetanihne is 
easily leproduced. —J. Dumnier, by the action of amidophenol, 
CV,!! jOlINII^, on .salphuret of carbon, has obtained an oxysul- 
pliocyaiiide of phenyl, (A Hr, NSC). --W. Smith h.is observed, that 
by ])assing through a led-hot tube naphthaline -vapour together 
with tercliloride of antimony or tctrachloiide of tin, a good yield 
of dinaphthyle Is formed — 

-f- 2SbCl3 ~ Sb.^ + 6HC1 + 3C.joII,4, 

W. Tlioerner has studied the action of liydiogeii and of chlorine 
O'l tolyliiheiiyl ketone. The latter gives rise to three crystallised 
substitution compounds ; — 

CgllB .CO, C0II4 . CHoCI, CeTT^, . CO . C,1 [4 . CflCIg, 
CjJ-.CO.Cgll/JClj. 

The latter with W'ator yields the acid 0 ^, 11 * . CO . CSH4COOII. 
With zinc and hydrochloric acid the ketone yields a jnnacoline, 

<;ah^^'\cd!cai4.CIls’ isomeride.-II. 

-unprieht described a number of substitution-compounds of 
nieta-atnido-benzosulphuric acid with bromine. — C. Councler 
BoiOCall^Ja, a liquid boiling at 
T of boric anhydride on allylic alcohol. — 

Lotnar Meyer, after decomposing sulphate of copper by metallic 
zme, lound m solution nothing but neutral sulphate of zinc. 


while metallic copper and basic sulphate of zinc were deposited 
on ibe metal. F. volution of hydrogen gas tikes place durin? 
this process. 

A))ril 10.- - H. Kimpricht described new derivatives of sulpho- 
ben/olic acid.--H. W, \ ogel repoitcd on the spectroscopic 
reactions of blood. — Robert Schiff described the action of 
isosulphocyanide of phenyl with aldehyde-ammonia. The body 
expected C = S— NHCcUu -Nil . CH . OH, or t’nlljyN/laS 

CIIj, 

loses water and ammonia, and yields a well crystallised s ib- 
stance, thus i— 

2 Cnni 3 N 302 S -2H20--NH,, -(V,H.,iNe(),S,. 

Tlic new body with acetic anhydride yields a phenyla^e I and 
acctylated sulpho-urea : C — S — NH . C,jllp— NH . CYH;, 0 . — 

G. Schultz has treated i.sodinitrodiphenyl with tin anti hydro- 

chloric acid, thus transforming it into an isomeridc of he.izidine, 
callctl by the author diphenyline, (NIIj,)a, crystallising 

in colourless scales, an i fusing at 53A— W. Siaedel and L. 
Riiglieimer have studied the action of alcoholic ammonia on 
cliloio-acetyl-benzol -Ct) The results are 

two ho lies. ( >nc insoluble in ether, but soluble in boiling alcohol, 
from which it crystallises in sdky needles, fusing at 194 , proved 
to be isomeric with indol, having the formula Cylla— G — CHj. 

N 

— The other substance soluble in ether appears to correspond to 
Ibe formula ID — E. Demolc, studying the 

action of bromine on clorhydriiie of glycol, has found the fol- 
lowing products of reaction ; bromide of ethylene, bromo- 
chloride of ethylene, broriihydrine of glycol and bromo-.'icelic 
ether. — F. Beilstein and A. Kurbatoff have prepared two tetra- 
chlorobcnzols in which the four atoms of chlorine are situate 1 at 
1 . 2 , 3 . 5 and 2,3. 5.6 resp :ctively ; by starting from corre- 
.spondmg trichlorani lines. The latter when oxydised yields 
cliloranil, from which the authors conclude that in chinone the 
t VO atoms of oxygen occupy the jm^itions r : 4. — F. Ullnch and 

H. von Pcrgci described the dilTerenccs between iso-anthra- 
flavinic and anthroxaiithinic acid-.. - h’. Kessler described spectral 
apparatus for lecture purposes, the novelty of winch consists in 
retransmitting the b])cclium Ihiougli the prism that engendered it, 
so as to obtain a dispel. si on of double m.'ignitudc. — H. Tollensde- 
.sriibeda shorcciieil m ;tood of obtaining levulinic add, C’sH^fF, 
fumi fiuit .sugar. ~V. Mcyei and F. Forster have repeated M. 
JLiiincmaun’.s cxjierience of decomjiosing normal propylamine with 
nitrous acid, and they arrive at tlie result that not only isopro- 
jiylic alcohol but also normal propylic alcohol and propylene are 
thus engendered. The latter, c jinhiiiing with water, yields the 
i.sopropylie alcohol, the formation of which was hitherto unex- 
plained. — O. Wallaeh and 'I'li. Heymei have succeeded in com- 
bining directly chloial and IrichloiolacLic acid, thus forming 
chloralid, and proving that chloraltd is the ether of trrhlorethy- 
lidenc with trichloroldclic acid Lactic acid also combuios wiiii 
chloral.- -A. Miclnclis and L. Benzinger have icduccd nilro- 
phosphenylic acid to amidopho^i^hcnyhc acid, 

cji4(Nn,).ro(GH)„ 

white brilliant needles soluble in water. With .soda-llmc they 
j yield aniline and phosphates. Nitrous acitl trarish^rnis it into 
I nitrate of diazophoqiheny.ic aciil : I'O JL . C<,Il4\ N . NOj. 

I Fli()s])henyhc acid and soda-lime yields li.;n/jl, while nilro- 
phosphmilic add and soda lime yiel Is iniro-bcn/ol. d’he 
I same chemists have produced pho^phcnyl-bromide, C„H(;f’Brj„ 

I a colourless liquid, by passing hydrohromic acid gas into 
the Corresponding chloii<Ie. With broin ne it forms two solids 
of the formula Cyll^BBij and ('^II^BB,,, respective^'. — II. 

I Lccco has obtained from sodium-iiitromctlianc, CllyNaNOjj, 
j an anhydride, CjjHyNgOjj.— W, Midilcr, from an acid lately 
I described ilimeLhylanii«iobcn/dc acid, Cy, IJ4 . Nft-Hjlj, . COOII, 
has obtained a basic ketone, 

i\ll 4 . N(CH,) 2 -C 0 -C'Jl4 . N(CJ 1 ,) 2 . 

A third rest, C(;H4N(CH;J2 - can replace an atom of hydrogen 
in this ketone, thus producing a comjilicated non-hasic ketone. — 

11 . Zincke has obt. lined, by the action of li on $ bcnzoyl-beozoic 
O — CO 

acid, an anhydride, | ( ; and fro.m if, by chloride 

C,U,CU-Colh 

of phosphorus, anthrachinone.-— C. Licbermann and II. Palm 
described )3 bromonaphlhaline, CioU^Br, obtained from / 9 naph- 
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thylamine by passing through the corre<!ponding diazo compound 
and naphthol -AT rank showed zeolith-hke crystalli'-ations m 
slowly-cooled glass The same chemist showed wrought iron 
transfoimed into silicium-iron by immersion in molten glass — 

C Bucking has transformed anisic aldehyde, into 

paraoxyben/oic aldehyde, fusing at tir 

April 24 - N Gerber described an appar itus for clos ng the 
fat contained in milk — P J Anster has transfoimed solid 
dibromobenzoles into three isomeric dmitio dibromobenzoles , 
one of which he tiansformed into nitro dibromo aniline — R 
Lbert and V Marz described two isomeiu, disulphonaphthalu 
acids, Cj, H(>(S03lT)2, formed simultaneously ind separated by 
the unequal solubility of their chlondcs in btn/ol Wiili cyanide 
of potassium two bicyanides and the corresponding diiiaphthoic 
acids were obtained , while fusion with potash transforms one of 
the sulpho-compounds into ( j If, (S()^ll)OH, which with water 
yields & naphthol , while the other sul]:»ho compound yields dioxy 
naphthaline with a melting point — 1 Woreden discussed 
the constitution formula of naplnhaline — I Pnwozmk finds the 
crystals formed in l^clanche s battery to corresjiond to the 
formula /nCl2(NH,)2 — II "Vogel defended the spectroscopic 
analysis of blood, sustaining that the spectroscopic reaction of 
indigo cannot be conf un led wuh that of blood - A Oppenheim 
and II I mmerlmg have continued then researches on the oxid 1 
tion of oxyuvitic acid Nitric acid yields hvdro o\) benzoic acid, 
while a mixture of sulphuuc uitli fuming nitric atii piodiices 
trinitrocresol apparently Identical i\ith that obtained by 1 leber 
mann from mtro eoccmic acid — P Cint s 1 as forme 1 combina 
tions of phenol with one molecule and wuh two molecules of 
diazobenzol 

"Vll NNA 

of MiiitiQ4;4)]^^ical Society, Jan 18 — The director, M v ITaucr, 

Al a recent ^ Seeland, intendt 1 fir the Jihihuh on 

, , near Iliittenberg, in ( aiinthia in which the author 

is au ran coiDjI^j gcc logical lel ition^ of tl cse 

metal gallium ' Alpine dis 

solidity to the preSp ^ome sections, show 

Pure gallium, of whul distnbution of Uiero^e ^ -^ t foUow- 

grammes, melts at aid Gneiss, mica s t, ^ I , - ^ 1 v T 

seized between the fir^e, mici sclu I criil ng | xodme and 00521,1 *iu(lruc in i 1 il / 

which cxpkms ho* ojca chpl eclo itc, besulc. U.c '• ? -5^ M c . , 

^ D( 11 showed some nun riU from W udenslein, 

temperatures descend]^ tlum a Pyrrhotitt nutaniorpho«?e 1 


_ ^ ini') 

gallium from ammon^on ore, which had^not Ixcn notic I Tefjre , i uie 
from potassic solutio — Ur Neumaytr, on the ologicil stiutturc of 
resistant, even at a f Oenalkidike, on the cosst of IVlaccdonia 1 y far 
can be cut, and h^a of the whole countiy i cove.c I with orystyi ne 
,, , most vaiied litli logical c inpo it n In these 

adheres easily to cousi kralle masse <f crys- 

than that produ^y^l^ ^ for instanci on Moui t Atl os The wl ole 
presence of airof schists and maiblcs foims a geolog cal unity Of a 
not volatilise icient dite time is only a mall giained gneiss, eompos- 
nitric acid iiie ptninsul i ( f /ongo —Dr K lb rncs, a paper contnbut- 
nitrou'^’'^ ow ledge of the Mcgolodontcs from the Alps 

^ I’ARIS 

Academy of Sciences, May 8- "Vice Admiral Pins m 
the chair — The President announced the presence of the Intei 
national Committee of Weights and Measure s meeting in Pans 
for the first time since the vanous States represented had 
given legal sanction to the convention pieparrd by the dipk 
matic eonference The folOwmg papei were read — Un 
osmium, by MM bainte Cla re Divide and Debiay — Note on 
fermentation, a /; of eulitisms by Drs Biefeld and Praube, 
by M Pasteur In a leccnt biochure Dr Bicfild retracts liis 
assertion that life cannot e\isl in an atmosphere deprived of 
oxygen 1 xamples, Mnnna uno us and beei yeast —Note on 
electric tran^^missions withoiP conducting wires xpsopos of recent 
papers by MM Bouchotte and Bourbouze, by M Ih Du 
Moncel He lecounts experiments he made some thirty yeai*, 
ago, and the theoretical deductions drawn —On a calcaieous 
alabaster from Mexico, by M Damour Ihis new impoit, 
known as onyx (it 7t ah, is made into vanous ornaments, stands, 
pendulum supports, &c* It has undulating layers of various 
hues, and takes a fine polish — On the flooding of the Seim, aM 
the means of preserving Pans fre m the overflow of the river, by M 
Belgrand With quays insubmer ible by floods of a given height 
Pans might be prcseived (i) from o^erflows of these floods, by 
prolonging the collecting sewers from the quays to the foitihca 
tions, isolating them completely from the mtr, and keeping 


them at their normal level by engines at the Clichy works , (2) ^ 
from subtenancin inundations, by means of a drainage luwei 
than the submerged caves, and without communication with the 
river and the sewers, and maintaining the ordinary level with 
centnfugal ])um]is and turbines worked by the water of the city 
— M Colladon was elec cd correspondent foi the section of 
mechanics, m place of the late M Segiun — New solution of the 
general equation of the fmrth degree, by M Weichold Vew 
system of marine maps for navigation, by arcs of great circle by 
M Ililleret — Extraction of gallium from its ores, by M I ecoq 
de Boisbaudran — Action of zinc on solutions of cobalt, by M 
I ccoq de Boisbaulran He has sometimes met with consi ler- 
able quantities of cobalt in the nutallic sponge resulting from 
icli 1 1 of zinc on the solution of bh nde 111 aqua legia He m/es 
the conditions of this singularity —Influence of carbonic acid on 
the respiration of animals, by \T RaouU Slow chemical 
actions are generally limite 1 by tlu ]ircsfnce of the products^ 
formed, if the lattei arc no liheialcd the reactions remain f 
incomplete M K loult vcrific 1 by experiment on rabluts, 
that the pieseme of carbonic icid in ins^ ircd an dimi- 
nishes the quantity of earbonit acil yiodu ed and especially 
that of tie oxygen consumtd m an h lur 111 other *crms, the 
presence of caibonic acid in inspir/'d an is an ohstac e to hxim 
tosis — On acetyl persulpin cy inic acnl lyM dc Cleimnt 
On the exchanges of amui nu bet Neen tie itm phere nl 
mould, by M Selilcesing Hit sc pi cbm naiy \| (.rinitnts *>1) )W 
dislmclly that ni gtiicril moul 1 D 1 an in i la from tlio 
atmo phcic 1 he supj) iscd tvlialatoii tf amnioiiu dur ng 
drought IS, in all ]i()l ilility, m ciror it 1 tnc contiiry tint 
octuis On ti e oscillation of the halt ot November observed at 
NijniN zgorud, by M Bi bynine On ihecM tei ti of mei uiy 
m the irnneial st ite in the I paitrne t of llleiiult, by M 
Ihomas He has found it fl i\\ alunlan ly fi jm tl d ti tus 

from a mountain callc 1 1 is dc k az lhac, in the can u if 

Gingcs, also elscwhei A pirli ulai 1 ehen is found in ihosi 

paits — On the piopt rtic of rhe cystiis called Pntu uese, liy 

M Cham}H)Uilii n I li s au fi am the J ay 1 1 I isl on an 1 n o itli 
if the 1 agii wheie they have gicat feeuu nty, occupying an ^ 
extent <f ibout 50 1 dometres J Jiey hi\i. i eliw hi e slidl 
with small el iraeteiistie 1 lack p nnt in I and a darl fringe i 
Ana^sis i f tl) extraettil cystti shews it to coiitai 1 much mort 

,lish e > I (o O); I 

^ unini of the an mal 

substance, which cot tain^ 1 csi Ic , /fo gi immt ol watei md a 
sli, htiy Molct c lolling inattci It 1 avaluill f >1 an I is 
ihtoielicallv well sui cd f 1 ] icvcntum tf ci ifuh jangli nie,, 
swellin„,s, Tickets ind peiln] s d ))hlh s Tli o\scrcn t 
thr VC on the coasts of NoinniKh Bclg uin (tin iin — \cl n 
cf hydiodie acid ( n qucicitc, by M Puinier — Analysis of nauvo 
magnetic ] la mum of Nischnc la ilsk (O n il) by M renal 
llic ccnsi Id able piop ition of nici el 1 1 tlic 01 e 1 mtciestmg — 
Anatomy cf the liiaiL of Ciu tiecan , I y JVl D icl ( 1 hiS 
foims ] art of a sen cf u caielies i ebi,^n d to In v li,^lu on lie 
cause of il ylhin e c 1 ti iciion ot llit lieirL iiwei ebiati'i ) ih d 
ligaments of the heart in the e animals do not j Dy the di 
physiologic d ; le that has 1 een ittiiluel ti th rn , and the» 
membrane v Inch scpii lies tlic heart ficin the luei, tl i iligestivef 
apparatus, and the gtii til oigans of a 1 bstii, is much m re^ 
complicated ind hut nl int that has hiihi ito been suppo el, b Ih n 
as to stiucturc and it-» / 1 in the mo\enienl of the heair ^ 
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LORD CARNARVON'S VIVISECTION BILL 

T he Report of the Royal Commission appointed to 
consider the question of Vivisection has led to 
the introduction of a bill into Parliament, the clauses 
of which restrict the practice of experiments upon living 
animals to a very great extent. According to the act — 

(1) Experiments must be performed with a view only to 
the advancement, by new discovery, of knowledge which 
will be useful for saving or prolonging human life, or 
alleviating human suffering. 

(2) In a registered place. 

(3) By a person holding a licence from one of her 
Majesty’s principal Secretaries of State. 

(4) The animal must, during the whole experiment, be 
under the complete influence of some anaesthetic, 'not 
urari ; and, 

(5) Must be killed before it recovers from the influence 
of the ancCblhctic. 

(6) The experiment shall not be performed for demon- 
strational pur[)Oses ; nor, 

(7) For the purpose of attaining manual skill. 

It is but natural to suppose that concomitantly with 
the rapid advances which have, within the last century or 
so, been made in our knowledge of scientihe method, 
similar progress has occurred in the theory of legislation. 
And yet our leading politicians, in introducing the above 
quoted Bill, are bold enough to advance, as a motive for 
the legal machinery they are endeavouring to enforc e, 
the idea that there is any real substantiality in the 
notion that the lengtliening of Imman life and the allevia- 
tion of human suffering can foim any direct stimulation 
to i)hysiologicaI work. In so doing they show how 
little they are capable of ap])reciating the spirit of the 
higher philosopher, whose thoughts and temptations to 
investigate, however much they may be disguised by 
secondary motives, are but the involuntary secretion, as 
it may be termed, of his individual brain. They do 
not even seem to know that one of the most fundamental 
of the data of scientific method precludes the possibility 
of preconceived ideas of any kind forming part of a 
correctly stated problem. 

Next with reference to the licence which must, accord- 
ing to the Bill, be held by all who desire to practice vivi- 
section, we cannot help feeling that any legislation which 
at all interferes with higher mental work is cumbersome 
in the extreme ; for it appears to us to be quite unjustifi- 
able to trammel in the least, the genuine and honourable 
exercise of original power, whatever way it tends to show 
itself. There can be no doubt that the genuine student 
of biology, in as far as he is a pure student, should be 
in no way restricted in his researches. The Duke of 
Somerset’s objection also deserves special notice, for 
“important disco veiies are often made by comparatively 
unknown men, rather than by the most prominent physi- 
cians and surgeons, and yet such students were to be 
prevented from prosecuting their researches.” 

With regard to educational physiology, quite a*different 
influence is at work. We are among those who think 
that for the purpose of demonstrating physiological facts 
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to students, vivisectional experiments are, notwithstand- 
ing the opinion of Sir James Paget and others to the con- 
trary, not absolutely necessary. One of the physiologists 
examined before the Commission brought forward the 
case of the teaching of surgery in our medical schools, in 
which science the oppo*tunities for obtaining independent 
practical skill on the living body are nil ; and yet we 
cannot believe that many serious mistakes occur from the 
want of it. 

Such being the case, the supervision of public institu- 
tions where physiology is taught is quite in accordance 
with our views, as are the restrictions with reference to 
the employment of anesthetics, and the destruction of 
the subjects of experiment before they have recovered 
consciousness. 

As to the exemption of Cats and Dogs, we never 
heard anything more ludicrous, and we are glad that 
Lord Winmarleigh— as a member of the Royal Commis- 
sion his opinion is weighty — objected to the restriction 
as unnecessary. It may be true, as Lord Carnarvon 
remarked in the House last Monday night, that the em- 
ployment of these animals has slightly encouraged theft 
in their direction ; but that this should be, by sober men, 
accepted as a reason for taxing physiologists to purchase 
more expensive animals, when a few more stringent sen- 
tences in the police courls would remove the evil, seems 
feeble in the extreme. 

Looking at the Bill from a general point of view, 
its great defect is, in our estimation, its separate exis- 
tence. The genuine spirit which actuates our nation, 
if we are not mistaken, is one wliich looks with disgust 
at the infliction of pain when unattended with the 
highest advantages. That this is not the case in some 
foreign countries we know, and can more fully realise 
since Dr. Klein has given his evidence before the 
Koy.d Commission. No doubt, as Lord Carnarvon 
remarked, “students are more and more in the habit 
of frequenting foreign Schools and returning to this 
country with the traditions and modes of these Schools.” 
Would not a clause or so attached to the previously existing 
Cruelly to Animals’ Act, however, cover all the require- 
ments of the case by enabling an inspector, or a 
private individual, to prosecute any one performing a 
vivisection for simple demonstration purposes, or if he 
publishes results which show that due precaution has not 
been taken to reduce pain to a minimum in the animal 
operated on 1 


WILSON'S ''PREHISTORIC MAN'' 

Prehistoru Man : Researches into the Orij^in of Ctvilisa^ 
tion in the Old and the New Wor/d. By Daniel 
Wilson, LL.D. Third Edition. (Macmillan and Co., 
1876.) 

D r. DANIEL WILSON claims the merit of having 
introduced the useful term ptehistoricy first em- 
ployed (he says) in 1851, in his “Prehistoric Annals of 
Scotland.” There its meaning was limited to races 
preceding the oldest historical nations of Northern 
Europe. But in the first edition of his “ Prehistoric 
Man,” published in 1862, it had become ^ a general term 
for tribes ancient or modern in chronology, as to whom 
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written history fails to afford information, and who are 
only known throu;;h archxology. The adoption of the 
word by Sir John Lubbock in the title of his ‘‘ Prehistoric 
Times'^ published in 1865, and its incorporation into the 
name of the “ Congress of Prehistoric Arch;eology,»' uhich 
held Its first meeting at Neuchatel in 1866, brought it 
into general currency. 

The present third edition of Dr. Wilson’s “ Piehistoric 
Man” contains the principal dissertations of the original 
work. These aic especially the account of the earth- 
works of the moimd-buikleis of Western Ameiirn, of the 
native-copper mines worked b) the indigenes in the I ake 
Superior district, the dct*iils of stone and slull imple- 
ments in America, and Miidits of Ainciican cianiology 
The book has been now c \panded so as to biing the new 
l!uropean evidence into connertiou nith the Arnciican 
investigations, and in the touiiC of conccting, \arioiis 
rash slalenients made in the jnevious editions ha\e been 
pruned away. It is of com sc not necessary to go over 
the contents as though the work weie new, but the fol- 
lowing are imong the points calling for remark : — 

Living at Toronto as I'l ofessor of Hislor\ at the local 
University, and having had special oppoiUmiiies of 
stud>ing the indigenes of Noilh Ameiica and their 
antiquities, Dr. Wilson secs the problems of gcneial 
ethnology fiom a peculiai point of view, which is often an 
advantageous one. For instance, as an auhaologist 
living within leach of the above-mcnliont d natuc copper 
w’orkings of Lake Supciior, he was naturally led to give 
due attention to the interesting inteimediate stage here 
represented between the Stone Age pioper and the Metal 
Age propel. The tribes of the district had got so fai as 
to discover (hat the copper (lay found in blocks was a 
malleable stone of great value foi making hatchets and 
other tools of, but they had not ai rived at the next stages, 
those of learning to smelt copper fiom the ore, and to alloy 
it with tin. Such an intermediate stage may possibly 
have at some time existed also in the Old Woild f'\ol. i., 
p. 230). Dr. Wilson’s remarks are iiUciesting both on 
the use of n.itive ( oppei among the northern tubes of the 
continent, and on the manufacture of bion/^e in Mexico 
and Peru. Put the author’s Arnciican surroundings 
perhaps incline him to asciibe too icadily to the native 
tribes an absolute independence in the development of 
their civilisation, uninfluenced dining historic centuries 
(as he says) by any reflex of the civilisation of the Ancient 
Woild. Wc do not think that he ought to have assumed 
(vol. i. p. 224) that the ait of broiue-making was deve- 
loped in the native-born civilisation of Mexico and Peru, 
lie seems to recognise (vol. ii. p. bo) Humboldt’s argu- 
ment, that the Mexican astronomical calendar came from 
Asia, and if so, why should not the ait of bronze-making 
have come thence loo, and at no very ancient dale? 
Dr. Wilson himself points out the likeness between the 
mirrois of polished bronze found in the royal tombs of 
Peru and those now in use in Japan (vol. i. p. 244). 

There aie two assertions often made as to the inhabit- 
ants of the pait of America with which Dr. Wilson is 
well rcfiuainted. One is that the skull and face of the 
English lace in the United States aie becoming assimi- 
lated to the t>pc of the North American Indians. On 
this Dr. Wilson’s remark is simply negative : “ I can 
scarcely imagine anyone who has had abundant oppor* 
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tunities of familiarising himself with the features of the 
Indian and the New Englander, tracing any approxima- 
tion in the one to the other ” (vol. ii. p, 329). The other 
assertion touches the intellectual powers of the Negro as 
compared with the white race. For instance, Sir Charles 
Lycll was told in Boston (as many other Englishmen 
have been') as a icason for the coloured children being 
taught separately from the whites, that although up to 
the age of fourteen the Negro children advanced in 
education as fast as the white children, after that point it 
became diflicuU to cany them on fuither. Dr. Wilson 
regards this statement as a mere excuse, intended to 
justify a sepaiation really made through caste-prejudices 
(vol. ii. p. 325). Dr. Wilson’s testimony is of consequence 
on these tw^o points, which rest on so considerable 
authority, that they ought without delay to be settled one 
w'ay or, the other. We can only hope he will find lime to 
go moic fully into them, considciing ihcir impoitance as 
throwing light on climatic modification of lace on the one 
hand, and inlellecliial ditfercncc between races on the 
other. 

Dr. Wilson is evidently moie critical as an ethnologist 
and antiquary than as a comparative philologist. It is a 
pity that among the new matter inserted in this edition, 
he should have put in a passage which may lead imin- 
stiucted readers to believe that a connection has been 
reall) made out between the (hiarani of Biazilandthe 
Agau of the Nile region, or between the Akkadian oi 
Babylonia and any American language (vol. ii. p. 346). 
Dr. Wilson mentions veitain theories propounded by Mr. 
11} de Claike, but he does not even produce the evidence 
on which ho reins. On the contrary, it may be said with 
some contidencc, that as >et no philologist has proved any 
prehistoric ( onnection whatever between any language 
of Ameiica and any language of the Old World, except 
of course, near the shores of Behring’s btraits. 

In fairness to Dr. Wilson, however, the value of other 
of his linguistic contributions must be acknowledged ; for 
instance, liis list of imitative names of animals in Algon- 
cpiin dialects, and his lemaiks on the Chinook jargon, 
and the English (z.t’. /;/c.ij-lCnglish) of the 

Chinese ports. The specimen of the latter (vol. ii. p. 333) 
is the introduction of a new English customer to a 
Chinese merchant : — Mi chinchin you, this one vclly 
good flm belong mi ; mi wantchie you do plopel pigeon 
along he all same fashion along mi,” d:c. On the whole 
Dr. Wilson is to be congratulated on the reappearance 
and revision of his work. 

Edward B. Tylor 


r///z AAVILO^CASP/AN REGION 

The Shores of Lake Anil, By Herbert Wood, Major 
R.E., F.K.G.S., vCx. (London : Smith, Elder and Co., 
1876.) 

F rom the earliest times down to the present day 
there has always been a certain amount of mystery 
and uncertainty hanging around the Aralo- Caspian 
region. Major Wood in the work before us shows that 
the physical history of this ever-changing region is largely 
sufficient to account for this mysterious halo. Major 
Wood had air unusual opportunity for exploring Lake 
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Aral and the regions around it in 1874, having been 
allowed to accompany an expedition sent out under the 
auspices of the Russian Geographical Society to examine 
the Amudarya. The results of this visit, as contained in 
the masterly work under notice, show that he took excellent 
advantage of so favoinable an opportunity. Some of the 
most important of these rcoults as regards the past and pre- 
fcnt physical condition of the Aralo-Caspian region were 
described by Major Wood in three papers which appeared 
in N A’l UKK, vol. \i. ]). 2:’<), and vol. xii. pp. 51 and 313. 
To these papers we would icfer those who want to get a 
succinct idea of some of the important conclusions which 
hl.ijorWood has reached; but all who take an interest 
in physical geogrnpliy generally, and tins region in par- 
ticular, we w'ould advise to procuR* the work under 
notice. 

'rhe two main points discussed by Major Wood aie the 
past and present condition of the Auuidarva or Oxus, and 
the existence at one liini' of a great Asiatic fresh-water 
Mcditei ranean Sea, of wliicli tlie lUack Sea, the Caspian, 
ami Lake Aral aic onl) leinnants, and havingcommuni- 
cal ion by the region to the noith of the last-mentioned 
lake with the Arctic Ocean. How small a change in 
the ])rescnt conditions of the Black Sea would serve to 
g,ivc rise to such a gu'..l inland sea as Major Wood, t)n 
good grounds, suppo" .s om 0 to have spread Us wateis 
( v('r a wide extent of Asia and Kuropc, may be seen from 
th<‘ following cxtiact : — 

Su])posing the outh t of the Bosphorus to be closed to 
the height of two liurKh<d and twenty feet above sea- 
level, the supeifiuous wxUers of the Black Sea basin, 
which now' flow oft to the Meditei ranean, w'ould rise in level 
nnd encroach on th ' south Russian stcjipcsand the low'er 
Danube jdains, Uiough the ( oasts of Asia Minor, which 
foim the southern bouiicKuy, would be but little ( hanged 
on account of th(‘ir stetjmess. On attaining a height of 
aljout twenty-three fetit al)o\c sc.i-level ' the walc'is would 
(scipe by the line of the Manytsch into tJie basin of the 
( aspian, nnd, after having filled it up also, would flood the 
country intervening hctw'ci n it and I.ake Aral. In their 
ascent to this basin llie watcis would chiefly jiass by the 
I^mba steppes from the noitli-cast of the Caspian basin, 
and from Baikhan Bay on the south-east, up the (ounlry 
crossed by the D/boy channel of the old t)xus ; for be- 
tween the two seas lies the elevated plateau of Tsl-Urt. I 
Ihis high ground has several detached portions near tlie 
C'aspian shore, while the remainder of its surface is covered 
with numerous bowl-sJiapcd depressions. These would, 
in all probability, have received the lising waters by 
lavines which enter the body of l^st-Drt from the low 
steppes upon its nouli and upon its south, and the aspect 
of the plateau would thus have been changed into that of 
the lake and marsh sjn ink'cd highland whose traces re- 
main to-day. 

‘‘In this imaginary reconstruction of the Asiatic Medi- 
terranean, the moment the lising waters reached a point 
at about two hundred and ten feet abovx the sea, and 
w'hich is situated at the head of the now dry gulf Abougir, 
they would have entered into and filled up the basin of 
1-ake Aral."’ 


Many indications exist at the present day pointing to 
great probability of the existence, at some perhaps 
not very remote period, of such an inland sea. The 


the vile height of the sui face of the late, wliich exists m the bed of 

bank's higlui extremity, though the level of the 

is more of the haitern and Western Manytsch channel^, 

above the sea* height to be nearly ninety feet 

of reality ' ^ tntonect, though perhaps slightly in excess 


fituna of the basins of the Black, the Caspian, and the 
Aral Seas arc nearly identical ; a glance at the fine map 
which accompanies the volume show:, that the region to 
the north of the Aral is covered with lakelets, and evi- 
dence exists that in historical times the Aral was joined 
to the north pari of I e Caspian. The amount of evi- 
dence, historical and physical, produced by Major Wood 
in suppoit of the ideas developed in his work, is very 
great, andwc think in the main convincing. 

The author devotes a number of chapters to the Amii- 
darya, the lower course of which he has explored with the 
greatest minuteness ; indeed he seems fanrliar with every 
mile of it. He gives a clear and detailed account of the 
low'cr aims of the Amu-'Whi(Ji arc not at all of the 
nature of a delta by which it discharges itself into Lake 
Aral. No depcndeni'e can be placed on the permanence 
of these outlets, nor indeed it w'ould seem upon that of 
any pait of the Amu for the last .joo miles of its course. 
It is known that at one time it llowcd into the Caspian, 
and Major Wood’s work and map show how this could 
easily have been, and could easily be again brought about 
at the present day. From 'Pchaidjui an old bed is seen 
to strike westwards to the Baikhan liay of the Caspian, 
.Old from this branch again Major Wood adduces evidence 
to ))rovc that, periodically at least, another must have 
sliuck south-westwards into tlie Attrok, which has been 
so much in the front recently. The Amii, indeed, 
Ihioughout historical and no doubt prehistorical times, 
has been an ever-changing river, in its lower course at 
an> r.atc ; its frctpienl and peiplexing changes being 
caused partly by the ph)sical coiuhtions which regulate its 
flow, and partly by tlie interfeicnce ol man ; for at the pre- 
sent as in past limes the rivei is tapped at .several places 
foi the purpose of in igating the desert regions which lie 
to t])c west. The liver divides at Khodjeili into tJnve 
' mam bianclics, which carry its watei to Lake Aial ; but 
these seem to be ever shifting, and the region embraced 
between them, inhabited by the poor Karakalpaks, seems 
U) be mostly a swamp. 

Major Wood also devotes some space to an account of 
the Syrdatya or jaxartes, which at one time disciurged 
a considerable proportion of its wateis by thejany Daiva 
into the Amu, and thus jnobably ultimately into tlie Cas- 
pian. Major Wood traversed the district between the 
lower Amu and hort Terol/sky, the Kizzel Kooni desert, 
and came across distinct traces of a former clianncl. But 
altogether the amount of evidence, historical anti physicil, 
w'hich he brings forward to sliow the changes which have 
taken place in the region under consideration is almost be- 
wildering. Greek, Arabic, Russian, and Chinese writers of all 
ages are quoted; indeed Major Wood seems tohave collected 
every important scrap of writing that bears on the region 
he is investigating. This histoiical evidence, combined 
with the physical conditions of the region witJi which he 
has made himself thoroughly familiar, enable him to make 
out a strong case on behalf of all the points he desires to 
establish. The work must always be regarded as a stan- 
dard reference-book on the hydrography of the Aralo- 
Caspian region. But it is something more; notwith- 
standing that it endeavours to solve some very hard 
questions, it is never dry, never uninteresting. It con- 
tains a record of a pleasant and profitable journey from 
Samara on the Volga to the Russian ports on the Syr, a 
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cruise down the Sea of Aral, and up the Amu, and, as we 
have said, a journey across the dreary desert of Kizzel 
Koom. Major Wood conveys, we think, a clearer and 
more vivid idea of the region indicated, its aspects, and its 
inhabitants, their characteristics and habits, than any 
other author we know. The maps which accompany the 
volume are a great assistance. We may note that they give 
the present level of the Caspian as 8$ feet below that of the 
ocean, Lake Aral being 158 feet above sea-level. This, 
we presume, may be taken as autlioritativc for the present, 
and it ought to be noted, as the statements on the point in 
various authorities differ in a most remarkable way. 

Major Wood naturally speaks of the conduct of Russia 
in Asia with warm approval, and indicates several bene- 
ficial results which have followed her recent conquests. 
He believes that of all European powers she, partly from 
the simplicity of her Government, and partly on account 
of her ethnic affinities, is best suited to wean the wan- 
dering hordes of Central Asia to a settled and civilised 
life. We strongly recommend Major Wood’s work as one 
of substantial value and gieat interest. But why has a 
work of such import.ancc* and so full of details, been 
allowed to go forth without an index. We hope this 
omission will be remedied at the first opportunity. 


Ol/R BOOK- SHELF 


La T/t/orfg tits P/anies Ciif nix'o* I'S hrilalfies. Par 
Edouard Morren. (Bruxelles : F. Haycz, 1876.) 

In this pamphlet, a report of an address given at the an- 
ttual public meeting of the scientific section of the Royal 
Academy of Belgium, on Dec, 16, 1^75, Prof. Morren gives 
an admirable of the present state of our know- 

ledge on these two branches of vegetable physiology. As 
regards the no^v well-known phenomena of carnivorous 
plants, he gives the most essential points of the obser- 
vations of Darwin, Hooker, Lawson Tait, Reess and j 


Will, the author himself, and others : and, in contrast to 
his relative, M. Charles Morren, he gives his full aohe- 
sion to the view that nitrogenous substances are actually 
digested by the leaves of Dfoscra, Pim^ittLida, and Ne- 
penthes, He points out, indeed, that the theory is not a 
new one, having been promulgated by Burnett in 1 S29, as 
respects Sarratenia ; and by Curtis in 1834, and Canl^ 
in 1 868, as toDtofuraj and also, he might have added, 
hr Dr. Li ndley, in his “Ladies’ Botany,’’ published in 
l8^l. In his introductory remarks Prof. Morren insists 
on'^e identity of the process of nutrition m the animal 
and vegetable kingdoms. The second portion of the 
discourse is devoted to the elucidauon of the 
mcna o( “ Motility ” as exhibited m the irritability of the 
leaves of Mimosa, the stamens of Berdcf^is, and other 
organs which exhibit similar peculiarities ; the aggregation 
of protoplasm as seen in the “tentacles of Droseta, 
the apparently spontaneous movements of zoospores, 
climbing plants, &c. Anyone desiring to obtain a general 
idea of what is at present known on these interesting 
subjects could not do better than consult Prof, Morren’s 
lecture. It is pleasant to find a tribute to “ la science 
Anclaise” in connection with vegetable physiology. 

A. W. B. 


LETTERS TO THE EDITOR 

r The Editor dots not hold himself responsible for opinions expressed 
by his cotrespondents. Neither can he undertake to return, 
or to correspond with the writers of, rejected^ manuscripts. 
No notice is taken of anonymous communtcattons,'\ 
Supposed New Laurentian Fossil 
■Whi<.n a man finds that he has made a mistake, the best thing 
he can do is frankly to acknowledge and explicitly to correct it. 


I lose no time, therefore, in making known to the readers of 
Nature that the notice of a New Laurentian Fossil which I 
I ublished in its columns three weeks since, was written under a 
complete misapprehension of the real nature of the body. So 
far from being calcareous, as I had been led to believe by the 
information I had received from the geologist who found the 
specimen, it proves to consist of alternating layers of felspar and 
quartz — the former simulating an organic structure like that of 
Stromatopo ) and the latter occupying what had been supposed 
to be the cavities of that structure — together constituting what is 
known to petrologists as “graphic granite.” 

The conclusions I had drawn from a cursory examination of 
the .sections fiist sent me by Mr. Thomson, instead of being con- 
hrmed by a more minute study of thinner sections, proved to be 
altogether untenable ; what I had .supi)05ed to be piles of flattened 
chambcrlets in the thickness of each lamella, turning out to be 
mere fissures in the felspar, arranged with exiraordinaiy regu- 
larity ; and what had seemed to be a vertical tubular structure, 
proving to be mere striation. 

Ihe examination of numerous sections of this body, and a 
compan.son of them with .sections of the “ graphic granite” found 
tn Its neighboui hood, has now sati>»ried me that the firmer jne- 
sents no other indication of organic origin, tliau is afforded by the 
like disposition of its alternating lanielU* ; and tint 
this is so nearly approached in the latter, as to show that the 
agencies which juoduced the “graphic gianite” weie competent 
to liave produced the supposed Harris fossil. 

Whether thc.se agencies were entirely inorganic, or whether 
the “graphic granite” itself may not be a metaniorphic form of 
an ancient organic structure (metamorphoses nearly as strange 
having undoubtedly happened), is a question which is not at 
present to be deculcd by anyone’s ip^e liiMt, When a petrolo- 
gist .shall have succeeded in mahm; a graphic granite, he will be 
entitled to speak with assurance of its purely mincial nature. 

It will doubtless be triumphantly urged by thosj who maintain 
Eozoofi to be a “ p^eudomol[)h,” that as I have ha I to coiifes'. 
myself completely mistaken in regard to the Harris specimen, 1 
am just as likely to have been wrong in regaid to the C'.itiadiaii 
j ophicalcite. To this I have simply to reply that my mistake in 
the jircsent case has arisen entirely fiom untluc liasle, and has 
been conected by my own more careful study ; which ha^ 
sitislied me of the entire alnenci\ in the Ifairis sjiecinicn, of 
tho.se Foraminiferal characters which seem to me unmistakably 
recognisable in the Canadian Eozoon. 

In the memorable discu'^sion .at which I was present in Tali'., 
on the flint implements found associated with the Abbeville jivv, 
It was the entire ahseme, on the surface of tho'-c worked flints, of 
the staining, the dendrites, the patina, and the wearing of the 
edges, characteristic of the genuine implements, which satisfied 
the English expeits of the factitious chaiactcr of the former. 
But, so lar from anyone lieing led by this discusdim to call in 
question the fashioning of the genuine implements hymen coeval 
with the river-gravels of the Somme, it only brought out more 
fully the strength of that case, by showing what complete reliance 
might be placed upon the characteis of antiquity which they pre- 
sented. And so, m the present instance, the striking contrast 
in the microsco()ic apiiearances pre.sentcd by two bodies bearing 
a close resemblance in general structure, seems to me only to 
bring out the oiganic characters of the one more decidedly, by 
comparison with the purely mineral characters of the other. 

William B. Carpen ilr 


Theory of Electrical Induction 

I WAS hoping someone of eminence woull tell us what he 
thought of the arguments of ITof. Volpicelli, or whether no 
dealer view of induction had been arrived at. Prof. Clerk 
Maxwell’s letter of last week brings back the subject to its natural 
point of view to one whose ideas are based upon potential, but 
at the same time it leaves some points doubtful which have a 
particular bearing on the whole theory. Might I therefore be 
allowed to ask information from him, by explaining the ideas 
which have been impressed upon me about this, by reading his 
book “Electricity and Magnetism,” though they are removed 
ioto ccelo from the ideas expressed by the phraseology of Prof. 
Volpicelli, and that of the u^ual text-books. 

We know nothing of electricity except as a force. We may 
speak of it as a fluid, and use a corresponding terminology, but 
it is always measured as force. A conductor is a body in which 
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these forces immediately equilibriate IhemseUes at the expense 
of calling into play other forces of the same or of opposite 
kind amongst the molecules of the dielectric. These forces give 
rise to the diminishing jotentials as they are c(iuilibriatcd over 
greater and greater surlaces. When another conductor is brought 
nto the neighbourhood, since throughout it the electrical forces 
are in equilibrium amongst themselves, the various molecular 
forces are as before manifested only at the surface, and they are 
necessarily negative where the conductor obtrudes into regions 
of higher positive potential than its own mean, and positive 
where it lies in the regions of lower positive potential. But not 
only this, the molecular forces which keep the electrical foices m 
the dielcctiic in equilibrium cannot thus simply be jmshed, as 
it were, back wauls and forwards, but must fall into equilibrmni 
in their own way — in other words there is a redistribution of 
elect! icity both on the inductor and inducer, which can only be 
detei mined by properly drawing the equipotential surfaces cor- 
responding to the new arrangement (if possible). Ihe .state of 
stress of the particles of the dielectric siirroiiiiding any small 
conductor is not affected by its total motion of translation, except 
that as it is moved from the other conductois it is redistributed 
on the surface. 

If now we draw' a sciies of equijiokntial suifaces, that parti- 
cular one which corres} oiids to the potential of the conductor 
will divide it, as Prof. Clerk Maxwell says, into tw'opaits, on 
one of which is negative electricity, and on the other positive, in 
other words the state ot stress of the jiai tides outside the con- 
ductor is of one kind on one side, and of the opposite kind on 
the other. Now comes my first question. If this is the case 
how can it be said that theie is either more ]>ositive electricity 
on the inducer nearest the inductor as I’rof. Cleik Maxwell says, 
or less as I'rof. Yolpictlli says, than at the other end, when in 
fact there is none, but the force is negative ? No doubt we can 
take for mathematical ymrposes a negative quantity as the sum 
of two olheis, one postuveand the other negative and greater, 
but can the existence of the y ositive quantity lie called a “ fact” 
in consequence ? 

There is a way, however, in which we might be inclined to 
fay that the positive electricity is least neaiest ihe ptxdtive in- 
ductor, but this looked at in the same w’ay as before, raises a 
second question. If we make a .small conduct <jr touch any part 
of the induced conductor, and then try it in the usual w'ay, we 
might s?y that the spot on which w'e touched it when the small 
conductor was most electrified had the gieatcst amount of elec- 
tricity upon it, and might determine its kind. But before doing 
this W'e ought to ask what will be the effect of bringing the new 
conductor into the neighbourhood, and this depends on its shape 
and size. The equipotential surfaces will all ^ altered, and the 
alteration may be such that the one belonging to the first induced 
conductor may leave the new one cniiiely on the positive or 
entirely on the negative side, or may divide it into tw'o like the 
first induced conductor. In connecting with the caith we make 
the new conductor so large that the old one is all on the negative 
side ; and the fact that by bieaking contact we can keep the old 
conductor charged with mgativc cleciiiciiy shows that we may 
take any smaller jiait from the wholly negative side and it will 
also show the same electricity, as in inductive in-ichines. If the 
new conductor be so shaped or so large that it cuts thiough the 
neutral equipotential suriace, on removing it only the balance of 
the forces called into play will le left to be cquilibiiated by the 
molecular forces, and that balance may be positive though the 
contact was on the negative side of the former neutral surface. 
In this way only could a finite conductor take positive electricity 
Irom the negative side, but in this case it is due to induction on 
the new conductor as temporarily forming part of the old, and 
not to the original induction on the first conductor. What 
experimental proof, then, is there, or can there be, if these prin- 
ciples are true, that there is atiy positive electricity neaicst the 
positive inductor before the distribution is disturbed by tco long 
or large a conductor being brought into the field ? aiul how, 
therclore, is Melloni’s theory true? 

Also, might not a point if properly placed on the negative 
r-hS through the neutral equipotential surface and so dis- 
chaiK positive electricity ? 

thus^^'i^^- toknow% from a good authority, that we may 

not these phenomena by a refticnce to lorce alone and 

fill ^P^thetical fluid!?, and without meddling with such usc- 

» P I ap8, but unmcchanical ideas as bound ” and “free.” 

J. F. Blakk 


Dynamometers and Units of Force 

Ik Nature (vol. xiv., p. 29) Prof. Bairctt says “it would 
be interesting to know on what grounds Prof, licnnessy bases 
his emphatic and reiterated assertion.*' The assertion referred 
to is contained in my former communication (Nature, vol. xiii,, 
p.4<^6). T he groun( *. on which it is based are as follows : — In 
order to accurately measure units of force according to the 
C. G. S. system, spring balances which could be depended upon 
to the ^ of a gramme or of a grain nearly w'ould be required. 

In mechanics the forces to be compared and measured usually 
amount to several kilogrammes, and poweiful spring dynamo- 
meter# are most suitable for their estimation. Dynamoineteis 
such as those alluded to as being sent for exhibition from the 
College of Science to South Kensington are of this kind. By 
experiment 1 have found them unfit lor the estimation of small 
units of force. I should be much interested in seting Prof. 
Banett or l>r. Ball measuring a C. G. S. unit or of a 
gramme by the aitl of one of these dynnniomeler5. it should 
be remembered that in this discussion 1 all through refer to these 
dynamometers and others ol a similar kind employed in me- 
chanics. I was alieady aw'are of the lielief exjiresscd by Sir 
William Thomson and Prof. I'ait, that springs balance.s “// 
caicfully constructed,” wtiuld rival or even siiipass the ordinary 
balance. While thus referring to the possible perfection of the 
spring balance with the qualifying particle they justly 

lemaik that the pendulum is the most delicate of all instruments 
for the measurement of force. A iieridulum will jirobably 
always furnish the best means for measuring force in absolu'e 
measure, whether by large or small units ; and 1 entertain strong 
doubts as to whether the spiing balance can ever supeisede the 
beam balance for 'accurate dcleiminalions of w^eight. In no dc- 
1 partment of experimental inquiry ate such miuuVc (\uauVvV\cs 
weighed, and nowhere is greater accuracy in deVcrnfwung diUev- 
enccs of weight required Uian in chemical analysis, and chemists 
almost univci sally employ the beam balance in preference to the 
spring bakance in their most delicate analytical rcseaiclics. 

In my former communication I mentioned that the dynamo- 
meters alluded to could not be depended on within the tenth of 
a kilogramme. In saying this I have spoken of them in the 
most fdvouialde terms, for the larger one can scarcely be de- 
pended upon williiii the fifth of a kilogramme. 

Prof. Barrett quotes a statement as “ occurring in Prof. Hen- 
nessy’s ow’ii syllabus,” wdiich implies that I bad adopted and 
used the C, G. S. system. The words quoted belong to a syl- 
labus written by Dr. Ball for the sc.ssion 1874-75. ^ entered on 

my duties after the commencement of that session, and my name 
was attached to new editions ot the syllabus instead of the 
name of its author, while the part of the syllabus relating u 
mechanics lemained untouched. 1 had been always under ih( 
impression that IVof. Barrett was perfectly aware that I was no 
i the author of this sy llabus, and although technically it might b 
leg.ydcd as the syllabus of applied mathematics in the (Jol’og 
umil a new one could be prepared and j»ublibhtd with the sai c. 
tion of the Science and Art Di partment, it stems scancl 
collect in a scientific di.scuhsion to quote it as c\j‘iei,sivc ( f tli. 
views ot a peisoii who was well known not to lie its author. 

Prof. Bairett, in his first letter, laid much siiess on the intio 
duction of spring dynamometers into Dr. Ball’s courses or 
mechanics for the estimation of force in abstdufe mea^uie ; as il 
such an employment of these instmments w'as entiiely nc'w. It 
is but just to observe that dynamometers of the s.ame kind, and 
graduated in the .‘^ame w'ay, have been long since employed ir 
other courses of mechanics, and such instruments are figured 
and dcsciibed in some of the most common elemcntaiy books 
used in the colleges of Europe. With rcErence to the dynami- 
cal units which 1 prefer to employ in my couiscs of mechanics. 
Prof. Barrett uses the phiase, “a mixed system of kiJogram- 
meters and foot-pounds. ” I never mix the two kinds of unit.®. 

I keep them pcrlectly distinct. J emjdoy both, because m the 
practical applications of mechanics, ftudciiis may be callcvi upon 
to apply one or the other. As far as 1 have been able to ascer- 
tain, these are the units in most general use among c ngincers 
throughout the world ; and I should as soon expect mechani- 
cians to adopt the C. G. .S, system as to hear that bankers 
adopted our .smal'est coin a.s the unit of account instead of the 
sovereign, and to see the j rices 0/ stocks in the money market 
n(^ long* r quoted In pounrhy but in faith 

Royal College of Science for Jjclaml 
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THE POTATO DISEASE^ 

II. 

H E Pcronosporeae are usually divided into two genera, 
A viz.—Cystopus and Peronospora : with the former 
ihe potato disease has no connection. 



spora to receive the species with non- septate threads. 
Unfortunately for the genus, and for P, in/estafix in par- 
ticular, the threads of the latter are always more or less 
septate, and this character effectually separates the 
potato -fungus from the Saprolci^niecc (as at present de- 
fined) where septa are unknown. 



])e liary now proposes the estab- 
lishment of another new genus 
(under the name of Phytophthora) 
to receive the potato-fungus, the 
chief character of the proposed new 
genus resting on the development 


of, not one, but several spores (co- 


nidia) successively at the end of 
each branch of the aerial threads ; 



of the fungus (conidiophores). This ^ 
character has been known to fun- 
gologists since the potato-fungus 
was first described, although it has 
generally been esteemed of specific 
rather than of generic value. The 
Rev. M.J. Berkeley in illustrating 
the potato-fungus for the Royal 
Horticultural Society, figures the 
conidia as being pushed off the 
branches (PL 13. Fig. 12*, 14). The 
same phenomenon is illustrated in 
the Tvlicrographic Dictionary (Pi. 
20, Fig. 6). 1 have also recorded 

the habit in the secondary condition 
of ihc fungus where the oogoniaare 
snccesfjivcly pushed off the support- 
ing threads. 

iV.s so much attention has of late 
been directed towards the Perono- 
sj^iorca; it is more than ever neces- 
sary that the characters of the 
family should be conecily known, 
and this is especially important as 
regards the nature of the secondary 
stale of these fungi : a brief state- 
ment of the sexual condition may 
therefore be useful. The female 
cells (oogonia) arc borne sometimes 
on the tips of mycelial threads, 
sometimes as sessile bodies on dif- 
ferent parts of the threads and 
sometimes intercalated within the 
threads themselves, after the man- 
ner of the illustrations on Figs, i, 
3, and 4. The male organs (an- 
theridia) are usually smaller and 
carried on finer threads, not as a 
rule anatomatically distinct from 
the oogonium - bearing threads. 
The contact of the antheridium 
with the oogonium, gives rise to 
the oospore or resting-sporc. 

Petonospora i/ifrstanSy Mont., in 
its aerial state has been so often 
and so accurately described by 
Berkeley, l)c Bary, and others, that 
any further illusti alion or descrip- 
tion is almost unnecessary. It 
must be confessed, however, that 


the figures first published by Messr.-. 
p. Berkeley and Broome (in connec- 

Tlii. Infest., m, Mont., x 250 dia. From De Cary’s slide. No. III. a. A. F' 

conidiopliuroli ; b, b, ve.sicular swellings ; c\ C. immature conidia ; i>, cjiudmin. showing dulerrn- tcrly by DC J>dry, liavc Only tOO 

tiation of its contents ; e, k, free zoosjxjres ; k, freiiuent mode of attachment of branch. many timCS bt'CU Copied and TC- 

II.-Pekonospora, Corda. | copied without reference to the fungus itself There is 

! therefore no apology required for publishing the present 
The fungus of the potato disease was first placed under - illustration (Fig. 7) which is new, and I trust exaef. It is a 
the genus Botrytis Mich., but Corda established Perono- I camera lucida^production enlarged 250 diameters of a 
. Cudinued from voi. xiu., ,, 5»7. ‘ group of conidiophorcs US Supplied by I'lof. A. De Bary 
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to the Royal Agricultural Society, on their Slide No. III. 
(The three free zoospores are from a drawing by De 
Bary.) The septate aerial branches of the fungus, named 
conidiophorcs are seen at A A. The characteristic vesicular 
sr;ellings peculiar to the potato-fungus at B B. Immature 
conidia at c c:, and mature conidia at D, the latter show- 
ing the contents differentiating into zoospores. The zoo- 
spores arc shown free at E E. The mycelium and conidio- 
phores of Peronospora infiWiansuxKi, generally furnished with 
septa (A a) but this character is liable to great variation. 
The conidia are at first lenninal (g) with no swelling on the 
thread below, but as the threads grow they push off the old 
conidia and continue to produce new ones on each newly 
formed apex. IJc llary explains this phenomenon by 
saying, “ When the first conidiiim is ripe, it is pushed to 
the side by an unequal swelling of the point to which it is 
attached. 'I'he top of this swollen portion then begins to 
grow in the original direction of the branch into a new 
conicjil point ; and when this has reached a Icngtli equal 
to that of a conidium, or a conidiuin and a half, a new 
conidiuui is produced at the apex/' 1 take this to be only 
partially coirect, for the more reasonable explanation of 
the vesicular swellings on the threads is that the thread 
is constantly making an efibrt to produce lu w conidia, and 
each swelling is really an ahortirif conidium: each ol 
these pieces will grow in water if free, as will the iinnialurc 
dustdike conidia (t i ) the latter arc being pushed olt at M M. 
On looking at \)uint n, it N\iU be seen that the swellings 
thcie illustrated have never produced tciminal conidia at 
all, blit that each successive swelling is in itself an uttcmpl 
to become one. lui-tcad of these bodies uuhen icrntinal 
growing to the length of “ a conidium or .1 conidium and a 
half*' tile')’ commonly remain the mere louith or sixth 
of a conidium in length, and often Icso, never pro- 
duce Lonidia. At J will be seen a eloublc swelling : the 
hist effort of tin' fhread fell shoit, and the attempt to pro- 
duce the conidium was reneweel : such double swellings 
arc common ; a tcrmina\ one occur', at K. Vesicular 
swellings occur on all parts of the conieliophorc ; they arc 
frequent at the base, commonly inegukir as at E and 
always (to me) leprescnl an attempt at fruit production. 

It may just be well to remaik that the suggeslKUi is to the 
possibility of the oosj^oie. c.f injc,suih\ being ultimately 
found on some plunt liineioiit from ,So/anum iiihcro^uni is 
very old, and llial Mr. lierkcley has recently found the 
potato-tuiigus glowing upon the gauhn l'eUinia,this plant, 
wc believe, hi*-, not been given in any previous list, and j 
its impoifaiuA must not be ovci looked, for the IVtunias ’ 
come tioiii iIk native country of the potato, one garden ' 
species even coming liom Chiii. 1 

Tiof. De Jkny is j.ol riglit in his surmise that he was 
“perhaps" the hrst to call attcnuoii lo fbc jicronnial 
mycelium of the iiotato-fungus in 18G3 ; Mr. Berkeley did 
this in 1846 and the fact lias been confirmed by many 
observers since. 'J'he subject is ihoioughly old and is dis- 
cussed in our popular books ; for instanc c™ ^ec voh xiv. 
of the “International Series" Fungi (p. 156;, where Dr. 
M. C Cooke says, “Tlie i’eronospora of the })otato is thus 
perennial by me. ms of its mycelium." IMost fungi depends 
for their existence upon “perennial inycehum." 'J'he 
“spawn" of the common mushroom is a good and well 
known examjile. A mycelium may however he perennial 
and yet produce oospores. 

Worthington G. bMiTH 


OUR ASTRONOMICAL COLUMN 

1> OCCULTATION OF SATGRN, AUoUsT 7, A.M.— 

I erhaps some observers who are provided with good tele- 
scopes may be induced to look for the occultation of the 
planet Saturn, on the morning of August 7, although (in 
the south of England) the immersion does not take pLacc 
until nalt an hour after sunrise, and at emersion Saturn 
IS only some live degrees above the south-western 
horizon. 


Reference is made to the phenomenon here with the 
view to illustrate the use of the method of distiibuting 
predictions over a given geographical area, explained by 
Mr. W. S. B. Woolhouse in the Con/pa f/ion to the Almanai 
for 1871, as applicable to the phases of a solar eclipse, to 
the approximate pr- diction of the limes of immcision and 
emersion of a star or planet in a lunar occultation, and 
the angles on the moon’s limb at which they occur, at 
any place within the given ait'a or very neai to it. ft is 
founded upon the assumption that the value lo b-' dcii r- 
rnined is a linear algebraic function of the l.iUludc .nid 
longitude of the place, for wliich the enlciilaiion is to be 
made. On this assumption the lime (/), of any phase, 
&c., may be expressed thus : — 

/ . + /. I 1 /. M. 

where {,p, and ari' tliree constants to be found. 

If now direct calculations of the particulars of any 
phenomenon he ma<lc for three places moderately disi ml 
as (irccnwich, Dublin, and J'.dinburgh, the constants will 
be determined by the substitution of the results', wliich 
supply the three equations of condition neecssarv. If the 
difference Greenwich--! )ublin be called/:, and Greenwich 
— Edinburgh F, then, as cali'ulated by Mr. Woolhouse : 

Z 0-2S40 ' 

r/ n’o^uJ.\h oojt ]/ ( 

< (i 1^4772 i. 

(i being the re 5 »iilt ol the cornputatiou for (incnwicli. 

Also L is latitude 50’, oxjiressed in degrees and lUcituaU. 

And M is longitude fioiii Gieenwich, I if I'lsl, :l \vc^^ 
in minutes of /////r and dtciinal'.. 


Applying this method to the occultation of Satuni we 
h.iye, by diiect computation for (Greenwich, Diihlni, and 
Edinbuigh (astronomical times at Greenwieli, Aug. (>) . - 


(heenvvich 

Dublin 

Kdiiibuigh 


hii 'Illusion, 
h ni 

G 7 G, 
17 0 
17 oa^ 


incr-*! in 
I. n. 
iS ,,10 
jS a 
n. J 


An.d«' N 1*1 
I iiitiK 1 lion 

< 1 1 n 
m; 1) 

Ml'.’ 


An«lc N ]>l 
1' an I ion 

ol,l 
a I 


The nccessaiy dat.i bun;» lal.ea fioiii the Nu./t/.u/ 
AiniiiuiUj and the angles expressed as n ai il in tliat 
work. 

Thus we find for (irccnwich time of innneision and 
emersion at any place in this country, and (or the angles 
on the moon’s limb from noith point 


Il ii) 

Imincrsion Aug (> 17 iin; 1 < 1 j n 'i M. 

I.'nei >iun ,, ( s , j I 1 I 'I o 1 'I. 


Angle linin. j 1 . 1 i. o , M 

Angle Ian. 1 V> ^ .3 f. 1 <'/ M 

The diflcreiicco between the le u't^ 01 the sc cj'iati um 
and direct calculations for ICxeter and Liverjiool are : - 




I iviupu 


Ill 

m. 

Immersion 

O': 

, -f 0'2 

Emersion 

. 0 i 

a 

Angle Iiiim. 

f u 

u : 

Angle I£ni. 

. 0 1 

1 0 J 


In ihL manner have ]),'en dc lived the following pjii 
culars, as rcg.ards the occultaticm in question, whicn will 
illustrate tlic applicability of Mr. Woolfiou le’i nirtliod to 

sut 11 phenomemt ; ~ 

(, M'l. o.'l J Aii...i< /ioiii N poiiil 



r>r I uirat,! >1011 

of i-i/ui >1 n 


} in. 


li in. 

il in 


,, 

Aberdeen 

10 s’>-<j 

iS . 

. 

.>10 

Cambridge 

17 

iS ) 0 



Jvxcter ... . 

17 50 

1 s J 7 . , 

()0 

. .G* 

(iUi>gow 


/S ''J 

1 12 

. 3i- 

Javci'jiool 

17 

/ S A 'o . 

inj 

. 3^^ 

jManche->ler 

17 D' ■ 

iS i 7 ... 

10^ 

3-^ 

Notlinghvun 

. 17 SO 

.. IS 20 .. 

00 . 


Oxford 

17 01 

iS 5 0 

07 . 

3^0 

I’orfsinoutli 

* 7 ; d 

. IS J I 

04 

• .7)- 

Voil. 

1 / to 

iS 2 s 

l<tj 

7 a 2 
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New Red Star.— M r. Birmingham, Millbrook, Tuam, 
mentions {A. N., 2,092) his having remarked an intensely 
red star, 8*5 magnitude, which is not in Schjellcrup’s 
catalogue {Vietteljahrschrift dcr Astron. Gesellschaft^ 
ix. Jabrgang, Heft 4), From the approximate position 
given the star appears to be No. 3,168, + 36"" in Dtmh- 
mustcrumr^ where it is also estimated 85, and its position 
1855*0 is R.A. i8h. 27m. 19s., N.P.I). 53*^ 7'. It has not 
been found in any other catalogue. 

The Douhi E*. Star 2 3,121. — This object well merits 
the attention of observers who are in the possession of 
large telescopes. Baron Dembowski seems to have given 
it up for the present as beyond his insliumcntal means. 
It is evidently a binary of no long period. For com- 
parison we have — 

Struve .. 1832*31 Position 200 Distance 0 85 
Dembowski.. 180622 ,, 1807 ,, 068 

„ 1872*23 „ 2105 „ a wedge 

M i 875 ’ 3 i m 2520 ,, oval. 

The place of this star for 1876 0 is in R.A. 9h. lom. 32s., 

N.P.D. 60^ 53'*8. 


THE LOAN COLLECTION CONEERENCES. 

T he work in connection with the South Kensington 
Conferences has been carried on heartily and suc- 
cessfully during the past week. The numbci of visitors 
to the collection has been, all things considered, satisfac- 
tory, and the conference-room is always well filled. 

Of the papers in the Section of Mechanics read on the 
17th inst., M. Tresca’s, on the “Flow of Solids,’^ possessed 
some novelty and interest. From his experiments he 
drew inferences as to the proper form and mode of appli- 
cation of tools, explained the theory of many of the ad- 
justments which workmen have found out by rule of thumb, 
and indicated extensions of the use of the principles now 
reduced into formuke. He added that, in his belief, these 
mechanical laws ought to be pursued into physiology, and 
that the accretion of cell to cell was a mechanical pheno- 
menon. 

The conversazione given by the Physical Society the 
same evening was brilliant and successful. 

At the meeting of the Chemical Section last Thursday, 
Dr. Frankland gave a long and highly important address, 
mainly on eudiometric apparatus. This address we give 
this week in c^Enso. Dr. J.' H. Gilbert, F.R.S., then 
gave an interesting lecture on “ Some Points connected 
with Vegetation.” Mr. \V. F. Donkin, M. A., then gave 
a description of the ozone apparatus of Sir B. Brodie, 
Bart., F.R.S., after which Prof. Andrews, F.R.S., concluded 
the meeting with an account of sonic experimental in- 
vestigations in connection with the physical constitution 
of gases. 

On Friday was held the second Conference in connec- 
tion with the Physical Section. The conference-room 
throughout the day was unusually well filled. The first 
communication was from Prof. Tyndall, F.K.S., on 
the Reflection of Sound.” With the help of Mr. 
Cotterell, his assistant, he reproduced some of the experi- 
ments with sensitive flames with which he has made 
scientific audiences so familiar. 

Dr. Stone spoke on the subiect of “ Just Intonation and 
the Limits of Audible Sound.” Mr. R. H. M. Bosanquet, 
M.A., spoke on “ Instruments of Just Intonation,” and 
explained the construction of the enharmonic harmonium 
contributed by him to the collection. 

Mr. F. Gallon, F.R.S., in his remarks “On the Limits 
of Audible Sound,” spoke of experiments which he had 
been trying for some time past on the susceptibility of 
various animals to the highest notes, such as those of ex- 
tremely small whistles. He had arrived at the conclusion 
that no animals were so sensitive to sounds of the char- 
acter in question as cats, which, of course, were the ani- 


mals produced by natural selection to prey upon those 
other animals which in nature produced such sounds — 
namely, mice. 

Prof. W. G. Adams, F.R.S., spoke on the late Sir C. 
Wheatstone’s acoustical discoveries, and Mr. W. Chappell 
followed with a discourse “ On Ancient Musical Science.” 

Mr. J. Baillie Hamilton spoke on ^Eolian instruments. 
He gave a history of the attempts in Europe to combine 
wind and string, and coming down to the present time he 
spoke of his own experiments. He has found that a 
metallic ring of suitable elasticity well supplies the place 
of a string’s constraint on a vibrator. Variations in the 
shape of the ring produce differences of tone. Thus, 
passing from the circle to almond-shaped rings, all quali- 
ties from the flute to the horn are created. 

M. Tresca referred to the still existing monuments of 
the history of science. F or various reasons, want of ap- 
preciation, want of care, d:c., many instruments of his- 
torical interest are lost. France is relatively well off in 
its historical instruments, and it is well represented in this 
exhibition. M. Tresca then referred to the instruments 
in the collection France has sent over, giving a graphic 
sketch of their history and the history of the progress of 
the sciences they have helped forward. The JCarl of Rossc, 
F.R.S., made a brief communication on the thermopiles 
which he is now using in connection with the telescopes 
belonging to the late Earl, after which Mr. De la Rue 
desciibed his electric batteries of a novel construction. 
'Ihe Cavalicic Prof. De Eccher made a communication 
on the instillments sent over from Italy. 

The conversazione given by the Geographical Society 
on Saturday evening was in all respects a successful one ; 
more than 2,000 persons accepted the invitations sent out. 

In the second meeting of the Mechanical Section on 
Monday, the fiist paper was by Prof. Kennedy, on 
“ Rcukaux’s Collection of Kinematic Models.” Prof. 
Kennedy explained the general princijiles and some of 
the details of these educational models designed by their 
constructor for the illustration of the theoiy of machines. 
Mr. W. Bainaby, CB., then read a paper on “Naval 
Architecture,” which we hope to publish m our next 
number. Mr. W. F'roude, F. R.S. then gave a short lec- 
ture on “ Fluid Resistance,” detailing many of his experi- 
ments. The other papers read were by Mr. Thomas 
Stevenson, on “Lighthouses,” M. le General Morin on 
“ Ventilation,” Messrs. Dent on “ Time-mcasurers,” and 
Ml. J. N. Douglass, C.E., on “ Instruments contributed 
by the Trinity House,” 

The Chemical Section met again on Tuesday. The 
President, Dr. Fiaiiklaiul, F.R.S.. lead a communi- 
cation from M. le Professtur Ficmy, the French 
Chemist, on the Diminution of Sciinlitic Research. M. 
Fiemyhas founded and earned on during the last twelve 
years a laboratory for the piosecution of oiiginal investi- 
gations by students who have completed their scientific 
studies. The expeiience which he has ga ned’is such as 
to lead him to the conclusion that it is necessary to invoke 
state aid in order to restore research to that position 
which it should occupy. As the State chooses its officers 
and engineers after a severe course of study, and then 
ensures their legular adxancement in its service, M. 
Fidmy claims a similar boon on bchalt of puie science, 
which renders such invaluable services to the community. 
He proposes that the scientific service should consist of 
five grades, with salaries rising from a minimum of 120/. 
to 8co/. per annum, and that the fitness of candidates for 
entrance to it should be decided by a jury of ii.en of 
acknowledged scientific reputation, independence, and 
integrity. This jury should make known in official 
reports the claims of the various candidates to advance- 
ment, thus securing public criticism, and removing all 
opportunities of intrigue or favour. iTof. Roscoe, F.K.S., 
then gave a lecture on Vanadium and its Compounds, 
exhibiting on the table the collection of these substances 
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contributed by himself to the Loan Collection, repre- 
senting the results of his admirably conducted series 
of researches in connection with this particular one of 
those metals designated by the chemist as “rare.” 
The President, in thanking Prof. Koscoe, remarked, in 
reference to the value of scientific research, that it could 
not be tf o widely known that all the greatest results to 
which it had conduced had been obtained primarily by 
devotion to purely abstra( t science — practical applications 
having unexpectedly followed upon discovery. Prof, 
(iuthne, F.R.S., then gave an account of his r(*searches 
on Cry till) drates and Water of Crystallisation,” a sub- 
ject on which he has been working tor the last three 
years. Prof. Williamson, F.K.S., gave an address on the 
Manufacture of Sieel,” limiting his attention chiefly to 
the modes devised for the obviation and repression of the 
escape of carbonic oxide gas from molten steel during the 
casting and cooling process, alter leaving tin' P*csscmer or 
Siemens-Mariin iurnace. Mr. W. C. Roberts, F.R.S., 
subsecjucntly lead a paper, on the “Apparatus used by 
the late Prof, (iraliam in his Researches.” The ])rineipal 
interest attaching to these pieces of apparatus was the 
simplicity of tlie means by which the late Master of the 
Mint established such important discoveries as the law of 
the ditfusion of gases, the principle of the cndosmotic 
action of fluids, and the consequent division of chemical 
substances into ciystalloids and colloids. Mr. W. N. 
Hartley read a paper on the existence of “ Liquid Car- 
bonic Acid in the Cavities of Crystals,” Dr. Cdadj-tone, 
F.R.vS., following with a short address on the electrolysis 
of organic compounds with the copper zinc couple. Dr. 
Frankiand, in dosing the Chemical Conference, con- 
giafulated the audience upon the success which had 
atunded the proceedings throughout the two meetings. 

Yesterday the Section of Physics met for the third time, 
when the following papers were to be read : — 

Prof. J. Cltrk Maxwell, “On the Fajuilibrium of Hetero- 
geneous Bodies;” Prof. Andrews, “ On the liquid and 
(iaseoiis Slates (f Bodies M. Snrasin- Diodati, “On M. 
de la Rive’s I^xpcrimcnts in Statical Llectiicity M. 
Lcmstrdni, “ Sur I’Aurore Boi^ale Baron F. de Wrangell, 

“ On a New Foim of Voltameter J1 Conimendatorc ITo- 
fessorc BJaserna, “Sur I’dtat Vannble dcs Courants Klcc- 
tritjiics;” Mr. Warren de la Hue, “On Astronomical 
Photogiaphy ; ” Mr. Kanyard, “On the Instruments lent 
by the Royal Astronomical Society;” Mr. Brooke, “On 
Magnetic Registration, and on the Coricctions of the 
Magnetometers;” Prof. Carey Foster, “On Llectiical 
Measurements ; ” Herr Prof. Dr, Kijkc, “ On the Historical 
Instruments from Leyden and Casscl ; ” the Kcv. K. 
Main, “ On a Telescope of Sir W. Hersrhers.” 

"1 he third meeting of the Mechanical Section is held 
to-day. 

Ihe first meeting in the Section of Biology will take 
place to morrow, when the lollowing papers will be read : — 
Dr. j. B. Sanderson, the President, “On Methods of 
Physiological Measurement and Registration;” Prof. 
Marcy “On various Instiumcnts for Investigating and 
Pcgistciing Vital Movements;” l.)r. Hooker “On the 
Plan of the New l.ahoi.itoiy for Invcstig.ilions relating to 
the Physiology of Plants at Kew ; ” Prof. Dyer “ On 
various Apparatus for Investigalmg and Registering the 
Groivth of Plants contributed by the Physiological Labo- 
raloiy of Brtmcn Dr. P. L. Sclaler “ On Drawings 
contributed by the Zoological Society ; ” 1 )r. Bruntoii 
“On a new Myographic Apparatus;” Dr. Klein “On 
Recording Apparatus exhibited by the PJiysioJogical In- 
stitute of the University of Prague ;” M. E. A. Schafer 
“ On recent Improvements in Recording Apparatus.” 

The Science and Art Department aic organising a 
series of popular lectures to be given on the evenings of 
the free days. Demonstrations of the objects in the 
galleries are also now given by the exhibitors or other 
competent persons at frequent intervals during the day. 


SECT I O N— C H EM 1 S'PRY. 

Openiti^(^ Address by the Ptesident, Ih\ Frunk'lami, F.R,S* 

The Conference which I have Irecn leciucstcd to open 
to-day has for its object the discussion of the merits 
and defects of ihcv.vious forms of chemical aoparatus 
exhibited in these buiklingi* ; .md the niiui.sm of the 
original investigations which arc here illusion ed, partly 
by the instruments used in llum, and p.ully l>v the 
chemical compounds, to the discovery ot whiDi ilay liave 
led. 

Various objects interesting to clieinists have been dis- 
played in former international exhibitions, but it may be 
safely asserted that such a collection as this, which has 
been brought together in tliej-c buildings, has never before 
been seen ; neither has there bcfoio been the ofijxutiinity 
for discu.ssion and criticism, by men eminent in science 
from all paits of I'.'urope, which is now aflorded. 

Such a collection of apparatus and products, gathered 
from all paits of Pairope is useful in disclosing, to rhe- 
mical investig.itors and others, the best sources whence 
to procure apparatus ; it is inb'rrstmg historically and 
as showing the improvements in chemu al arijiaratus 
during the present century ; and it is instinctive m the 
comparisons it affords of the variour. torms of instni- 
mcnls used for the same purpose in different munlrics, 
and by different experimenters. 

The entire novelty of such a c ollection as that belonging 
to this section has rendered the attainment of the rilijert 
sought for, on the present occasion, exceedingly difficult. 
The workers in sciinco have hitherto had no inducement 
to preserve the i7istrumL Hts' with which they cxpt'nmented. 
When an investigation was finished the apparatus em- 
ployed was dismantled and converted to other uses. Still 
less inducement has there been to preserve the ihcmual 
compounds resulting from research, although their creation 
required, in many cases, a great expenditure of lime and 
labour. The chief oliject of preparing such cumpoiinds 
has hitherto been, in most cases, merely to ascertain their 
existence, to show their molecular relations to jire viously 
known bodies, and to ascertain a few of their leading pro- 
perties such as colour, specific gravity, vapour density, 
inciting point, boiling point, and chemical composition. 
They have been weighed and measured and then dis- 
missed out of existence. And thus the picsent collection 
of chemical preppations is but the merest skeleton of 
a complete exposition of all known chemical compoii'ulb. 

It IS, indeed, remarkable, ih.at whilst nafuni/ thenii* al 
compounds are exhibited in almost endje.ssly multiplied 
specimens in the inineralogical colleclions of our nation. il 
museum.s, the compounds wdnch have resulti d 
from research, or have been the foundation of iinpoBanl 
theories and generalisations, have nowlicic been honoured 
by admis.sion into national collections-. I’ho lu gj< i t, not to 
say contempt, with which tlu'sc pioductious of the labo- 
ratory have been treated, cannot bt justdied on the giound 
of their w'ant of national utility. It is true that from an 
exclusively commercial point of view, no one of them 
can lay claim to the iinpoitance of coal, iron, silver, 
and gold. Still, many ot them, such as flic paradin'., 
the coal-lcir colours, and in.iny of the (oinpouiuls of 
sulphur, pol.is.sium, sodium, niul amnu'niimi, h ive <.on 
tribiiUd, m an important deg ice, to the wealth and 
piospciily of this and other stales. H.id thebe' arti- 
ficial compounds remained unfliseovered, how ddterent 
wouhl now liave been the (ondiiion of the industries 
of bleaching, dyeing, calic.o piintjug., glass-making, and 
the manufactures connei ted with the prodm tion of 
artificial light. Many of tlicse artificial (onipounds 
have become of the most essential importance to the 
physician, the artist, the telegraphist, the engineer, 
and the manufacturer, and it cannot be doubled that 
many more would soon conic into active sci v i< c for such 
purposes if they were better known. 
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But not alone on the ground of utility and incentive to 
the further useful discovery of technical applications would 
I plead for the establishment cf national museums of 
chemical preparations ; such collections would be of the 
hi^he^t interest both to the student and the investigator. 
Tbty would call vividly before the mind the results of 
la])Ours which can only otherwise become known by a 
tedious search through the transactions of learned so* 
ciities. An intelligent study of a properly arranged col- 
lection of artificial chemical compounds would show the 
progressive triumph of mind over matter — not over 
masses moved by mechanical agencies — for monuments of 
this the engineer and the architect need only bid the in- 
quirer, in the language of Wren’s tablet, to ''look around 
him ” — but ovTr the ultimate atoms which, in these com- 
pounds, arc compelled to submit themselves to the will of 
man, and to form new structures, seen only, in most cases, 
by the discoverer himself, and the qualities and uses of 
which are but very imperfectly ascertained. Nine-tenths 
of these compounds are no better known than islands 
vhich have been seen only from the deck of a ship and 
whose position has been accurately marked upon a chart. 
But a collection of them, if properly kept up, would repre- 
sent the actual condition of our knowledge of chemical j 
facts, and, if properly arranged, would suggest to' the ob- | 
scivant student the direction of future investigation. 

I know of no other incentive to reseaich which would 
be more likely to call original inquirers into existence. 
The student wishing to (omiucnce a chemical investiga- 
tion is always confronted at the outset by the difficulty of 
finding the boundary line between the known and the 
unknown, and this difficulty must obviously increase from 
year to year owing to the continued expansion of the 
circle of knowledge. It has led to a suggestion emanating 
from the British Association, that chemists who aie inti- 
inalely acquainted with particular depaitments of their 
science should suggest subjects of research for the benefit 
of .students. Much maybe said no doubt in favour of 
such a scheme ; but it appears to me that the develop- 
ment of oiiginal talent in the young investigator would 
be more surely promoted by giving him the means of 
^electing for himself a subject for experimental inquiry, 
rather than by inducing him to follow the less invigorat- 
ing plan of working out the suggestions of others. 1 ven- 
ture, therefore, thus prominently to callattention to thenon- 
cMstence, m any country, of a museum of artificial com- 
pounds, and to the great value, both economical, scientific, 
and educational, which such a museum would possess. I 
iecl convinced that if such museums were established in 
the capitals of Europe, dicniical investigators throughout 
the world would gladly contribute their new products to 
them, and thus keep them abreast of the discoveiies of 
chemical scitnt e. 

Amongst the groups of objects in the Chemical Section, 
not the least interesting is that which consists of Appaja^ 
tit's and Conti ivau(t"i employed in the Generation and 
Appluation of Heat, The great advances which have 
Vjccn made in the modes of producing and applying heat 
for chemiLal purposes are strikingly conspicuous. The 
cumbrous furnaces of the earlier operators, constructed 
in fireproof vaults, have gradually been replaced by 
simple and elegant contrivances, which would scarcely 
look out of place upon a drawing-room tabic. The time 
j3 still fresh in the recollection of many of us, when the 
fusion of a silicate for quantitative analysis, or the heat- 
ing to redness of oxide of copper for the combustion of 
an organic compound, required in each case the expend- 
iture of much time and trouble in the lighting of a coke 
or chaicoal furnace. N ow these operations arc performed 
in small gas furnaces with or without air blast. Conspic- 
uous amongst these inventions are the gas-burners of 
liiinscn and Hofmann, the oxy-roal gas furnaces of Dcvillc, 
the bla.)t gas finn.n es ol Cinftin, and the hot blast gas fur- 
n lees ot 1 )ct< In 1 . Of these fund imcntal inventions many 


ingenious modifications for special purposes have been 
devised, amongst which I may nicntion the valuable con- 
trivances of Finkcner, Milscherlich, Wallace and Munckc. 
The blast gas-burneis of Hofmann and Bunsen, the blast 
gas-furnaces of Dcville, Giiffin, and Bunsen, and the fur- 
naces for organic anal) SIS liy Hofmann, Bunsen, Finkcner, 
Mitscherlich, and Munckc, aie amongst the exhibits illus- 
trating the ajiplication of heat in chemical operations. 

These burners and fiiinaccs command a range of tem- 
perature from the gentlest ignition up to the most inlriiac 
heat procurable by chemical means ; but the tem])ciaturc 
produced by such combinations as those of ox) gen and 
hydrogen, or oxygen and carbon, enormously high though 
it be, now no longer siifticcs, and recourse must be had to 
the still more intense heat of the electric dischargi*. The 
electric current and tlie stieam of sparks are now not un- 
frcqucntl} called into requisition b) tlie chemist, and from 
this point of view the elccti 1C lamp and the apjiaiatus of 
Hofmann and others foi the decomposition of g.ises by 
the spark-slrcMin must be classed with chemic il furnaces. 

To apparatus for the application of luxit belong the 
various forms of w'ater, steam, and air li.iths, or diying 
closets. Con\enic'nt contrivances of this class imenlecl 
by iUmsen, Mitscherlich, Habeimann, and Muiicke, aie 
exhibited by Messrs. Waimbninn, (Hiilitz and C”o,Mr. 
Johann Lent/, and Mr. Julius Schobci all of Lcihn, and 
by Mr. C. Desaga of Hciclellierg. 

In the application of gas to chcnnical purposes, icgulatois 
of picssiue and tcnipeiatuie are often of the utmost im- 
poitance, in order that operations requiiing the prolonged 
and regular action of heat may not icciuiie the constant 
attention of the opcratoi. d he ingenious and ctfective 
contrivances of Bunsen and Kramei, for this put pose are 
exhibited. 

Closely connected again with appliances for raising 
temperature are those intended for its reduction — the 
refrigerators or condensers. — The Liebig’s condenser is 
still the refrigerator almost exclusively used, but few pieces 
of apparatus have been so much modified and refined, as 
will be seen on comparing the original design with the 
present construction — the Imal light and convenient form 
having been given to it by my late friend Mi. B. F. 
Duppa. Most manufacturers of chemical apparatus 
exhibit various forms of this condenser. 

Sprenyel Pumps. — Of the comparatively recent appli- 
ances for facilitating chemical woik, few can lay claim to 
higher merit than the invention of Dr. Hermann Sprcngel, 
in the year 1865, for the production of vacua by the fall 
of liquids in tubes ; and yet this invention remained for 
many years dormant, until the late Master of the Mint 
applied the mercurial pump to the extraction and collec- 
tion of occluded gases, and Bunsen the water-pump to 
hastening the filtration of liquids. Without the mercurial 
pump the elements of the organic matter in potable waters 
could not be determined, and the highly interesting results 
which this pump has quite recently achieved in the hands 
of Mr. Crookes, come home to every one who has seen 
the various forms of the radiometer. 

Bunsen’s application of the water-pump to filtration has 
done much to shorten one of the most tedious and trouble- 
some operations of gravimetrical analysis. 

Dr. Sprengel’s invention has, moreover, nearly abolished 
the use of the air-pump in chemical laboratories, and 1 
need not therefore, perhaps, bring under the special notice 
of this section the various improvements m air-pumps 
which are illustrated by the exhibits in the Physical 

Section. , . , 

Models, diagrams, appaiatus and chemicals used tn the 
teachinifo/ chemistiy, include numerous exhibits of great 
interest. It is to be regretted, however, that models and 
plans of chemical laboratoiics aie not more numerously 
represented. The impoitant impiovcmcnts which have 
been introduced of late years, and the numeroub labora- 
tories of truly palatial proportions w-hirh have been built, 
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in almost every case at tlie cost of the State, would have 
rendered a complete exposition of their plans and fittings 
most instructive and interesting. Dr. de Loos, has, 
however, sent us a model of the chemical laboratory 
in the secondary Town School of Leyden. And we have 
from Mr. Waterhouse plans of the Owens Ctillegc labora- 
tories in Manchester. The latter were devised after 
tlie professor of Chemistry and the architect had 
visited all the great laboiatories of Europe, and for com- 
pactness, economy of space, appropriateness of fittings, 
and ventilation, they are unsurpassed. 

In illustration of the permanent fittings of laboratories 
wc have from the Chemical Institute of the University ol 
Strassburg a diagram showing elevation, section, and plan 
of a “ digestorium,” or iron closet, for use in dangerous 
operations in which explosions are liable to oexur. 'i'his 
i', a contrivance which ought ne\'er to be absent from r 
labonitory in which research is carried on. 

Prof. Roscoe exhibits a beautiful and effective scries of 
diagrams and models illustrating the jirocesses carried on 
in alkali works, and Mr. Henry Deacon a sectional model 
of his ingenious apparatus foi exposing porous materials 
and currents of gases to mutual action. 

Dr. do Loos, of Lev den, has sent drawings of gaswoiks 
used for teaching technical chemistry in secondary schools. 

We are indebted to Mr. Spence, of Manchester, for a 
scries of specimens illustrating his process for the manu- 
facture of ammonia-alum, 'fo Messrs. Roberts, Dale and 
Co. for specimens illustrating the manufacture of oxalic 
acid. To Messrs. Calvert and Co. for similar illustrations 
of the manufacture of carbolic, crcssylic and picric acids. 

Messrs. Hargreaves and Robinson exhibit plans and 
specimens in connection with their new process of manu- 
facturing sulphate of soda directly from sulphurous acid, 
steam, air, and salt ; whereby the intermediate production 
of sulphuric acid is avoided. A chemical factory is gene- 
rally conspicuous in the landscape by a scries of huge 
and ugly leaden vitriol-chambers. Should the new 
process prove as successful as the inventors anticipate, 
these leaden chambers will almost entirely disappear, and 
1 he aspect of chemical factories will undergo a more pro- 
found modification than any which has occurred during 
the last half century. 

The sjilcndid ]>Iatinum apparatus of Messrs. Johnson 
and Matihcy for the concentration of sulphuric acid, will 
also contribute much to compactness in chemical works, 
by the abolition of cumbrous leaden pans and long ranges 
of glass retorts. 

Not only is the sense of sight thus likely to be relieved, 
but that of smell, which, in the case of chcniic<il works, is 
perhaps of even more importance, is also gradually being 
subjected to less offence by the adoption of Mond’s 
process for the recovery of sulphur from soda-waste. The 
vast mounds of this material w^hich surround alkali works, 
not only pollute the air with sulphuretted hydrogen ; but 
also the neighbouring streams, with an offensive drainage 
which is very destructive to fi^h life. Herr Mond has 
succeeded in profitably extracting the sulphur—the 
offending constituent of the waste- -and Messrs. John 
Hutchinson & Co. of Widness, exhibit specimens illus- 
trating this important process. 

Dr. Van Rijn, of Venlo, Netherlands, exhibits fine 
crystals of potash and chrome alums. One of the Octo- 
hedrons of potash alum weighs no less than 1 1 lbs. 

Messrs. W. J. Norris and Brother of Calder Chemical 
Works have sent specimens useful in teaching the texh- 
nology of lichen colours, sulphate of alumina, and 
bichromate of potash. 

Messrs. Brooke, Simpson, and Spiller contribute a 
nne series of specimens illustrating the technology of 
coal-tar colours. 

Lastly, several magnificent series of specimens have 
been sent over by members of the German Chemical 
Society. 


They comprise, firstly, some items of much historical 
interest. Thus, wc have from Prof. Wohler the first spe- 
cimens of boron and aluminium ever prepared. And, 
from the same chemist, another historical specimen which, 
it is no exaggeration to say, is the most interesting now 
in existence, for, after the discovery of oxygen, it marks 
the greatest epoch in c iemic.il scieni e. I allude to this 
specimen of the first organic compound prepared synthe- 
tically from its elements by Wiihler, without the aid of 
vitality. If the work of the army of chemists who have 
successfully attacked the problems of organic chemistry 
during the last quarter of a century weie to be described 
in one word, that word would be SYNTiThSis. In this 
specimen of urea wc have then the germ of that vast 
amount of synthetical woik which has done so much to 
dispel the superstition of vital force and to win for che- 
mistry the position of an exact science. In the absence 
of a specimen of the first oxygen from Priestley's labor.1- 
tory in 1774, it seems to me that this snecimen of the first 
synthesised urea made in 1828 is, historically, the most 
interesting chemical the world has to show. 

Secondly, we have a beautiful collection of all the com- 
pounds discovered by Liebig, but 1 need not dwell upon 
them, as they have been so recently described by their 
exhibitor, Prof. Hofmann, in his Faraday lecture de- 
livered to the Fellows of the English Chemical Society. 

And thirdly, there arc several interesting scries of 
specimens illustrating the researches of Bicclermann, 
Wcltzien, Michadis, Iliibncr, Hofmann, Licberman, 
Oppenheim, Pinner, Wichelhaus, Tiemann, and others. 

Wc come now to a review of that sub-division of the 
Chemical Section which illustrates original research, viz., 
chemical compounds discovered in certain s})cci(ic inves- 
tigations, and apparatus used in the prosecution of le- 
search. Whilst the sub-division which I have b^en 
describing illustrates for the most part the training of 
the young chemist in habits of observation and in the use of 
apparatus and processes, tht‘ one we are now considering 
aims at representing, so far as it can be objectively re- 
presented, the highest outcome of this training -the 
additions to our knowledge acquired through the accurite 
methods of observation and experiment which it is the 
function of the chemical instructor to teach. I have 
already remarked on the interest and impoitancc of ex- 
hibits of this class, and it is to be regretted that out of 
so many chemical investigators so few have exhibited. 
It is characteristic of the direction lr)ng taken by chemi- 
cal research, that of about 25 exhibitors only two have con- 
tiibutcd mineral as distinguished from org.inir products. 

Prof. Roscoe exhibits sixty- five compounds of vana- 
dium discovered and investigated by himself. This clas- 
sical research stands out as a model of thoroughness, and 
not only clearly discloses the habits of .i cornjiaratjvcdy 
rare metal, but brings to light some new and interesting 
facts in connection with the theory of atomicity. As 
Prof. Roscoe has consented to deliver an address on these 
compounds, we shall have an opportunity of discussing 
the peculiarities and anomalies which have presented 
themselves in the course of this investigation. 

The water of crystallisation of salts has been tlie sub- 
ject of some controversy amongst chemists of late. It i-. 
generally considered to be present in atomic proportions, 
however complex llu'sc may sometimes be, and most 
chemists arc inclined to regard the bond of union between 
this water and the salt proper in the light of a mo/ccttlary 
as distinguished from an aioinu\ attraction. Mr. Walcott 
Gibbs, however, has recently endeavoured to show that 
the union is strictly atomic, and subject to the ordinary 
laws of atomicity. The subject has attracted the atten- 
tion of Prof. Guthrie, who has attacked it from a new 
side, and obtained results which throw much light on this 
question. He has promised to give us an address 
on the subject at the next Chemical Conference. Prof, 
mthrie also exhibits — 
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Nitroxidc of Amylen -Discovered by the exhibitor 
Of historical iniciest as being the lirst instance in which 
nitrox)! KO was shown to Vehavtas i halogen in 
unitin/ dm < tly with an olefine to form a body homologous 
with Dut h liquid” Ihc composition of the body is 
( TljffNO^ 

Sulphi Ic of n nanthyl - I)i roverfd by the exhibitor, 
11(1 ( f historical intciest u being the fust instance in 
which a ttnn of a hi her lUohol sent was nude from 
terms of lower aUoho)^ It is formed by the action of 
7inc ethyl on ‘^ulpho chloiide of iniyhn 

And Nitrate of Amvl Discovered by M 1 il\ul Its 
theripeutic action ^^as disco\ercel arct its introduction 
into the phaim icopa la rc( omincnd< d, by the txhibitoi 
and It IS now coming into use m tet line and other nervous 
ilfections. 

\ series of twenty thirc sp^imens of h\dioraibon 
den\ cd fiom Pennsylvanian petroleum is exhibited by 
Iiof Schorlcminei i hey form a striking lecoid of the 
skill with which a most liboiious and difhcuU mxcstigation 
h IS been eon due ted 

"Very interesting ind imtoitant irc the ethyl com 
pounds derived fiom the i-^olated ridical methyl cvhibitcd 
by Ml W }\ Diihng 1 he usults of soint exptnments 
made by myself •‘(cmed to indicitc that tie fiodiicts 
of the iction of chlorine upon meth\l were not ethyl 
compounds, but the expenments of Schorlcmmer ind 
Dai ling conducted with much laigcr nnintUi s < ^ mite 
rial, show th it my com lusinn w is erroneous Mr Daiiing 
exhibits elhylic chloride elhylic ileohol, ethylulemc ehlo 
iide and sodic acctiti ill midcfiom elcctiolytn methyl 
Ml Peikin has sent i Urge collection of ‘^pennens 
illustr itmg his researches on maui Clin, iitihciil ili/iriu, 
irtihci il coumarm, glyoxilic u id, and otliei subjects 
His investigation of glyowlic acid 'eniis to h ivc it last 
put an end to the controvc isv as to the possibility of two 
semimolecules of hydioxil b-^ir^ united with one ind the 
sime itom of c 11 bon I ivdl lot however intieipate 
Ml Peikin who will, I trust, personally gi\e us an account 
of his us iichts 

Amongst the other exhibits in this department ire mime 
lous and important contnbutions from the liboratoiies 
of St Peteisbmg, Louvim and 1 dinburgh Forscxcril 
years past chemi il lescirdi his been actnely earned 
em in Russia 

ljuapfa}iisiicuii\ 1 c xh biu d in the C heinic d 
bectionln suikud nuieh turn tlie dc]niditi n <f the 
physieists loi ilthoi],^h Lh(ini‘-ti\ 1 (S‘,enlidl\ toiinucd 
upon nieasuiemcnts cf weight indxolunu them tiuments 
used foi sudi dctei min itions hue been swept dmosl ;/ 
mas^e into the section of me isuuiiicnt nexeithek , the 
chemical section contains st\ei d nbgcts c f unusiul in 
tcust Ihc ijiparil is with which chemists both ineiinl 
uidinodein piosecutcd then u st luhc s w is ciui illy of 1 
simple cU seiiplion ind often dismantled is c o 1 is the 
neccssin c pel itions we u. completed Lonsupienlh it wi 
til less hi 1\ to be piesened ih in the moie expen uc. ind 
ehboi itc coiUiu lines ot the ])lusieist Heic,howe\ei 
is blacks bdiiuc ])u sente d co the Science ind Xit 
Museum of hdiiibui^h by the Ki^hl lion 1 \on 1 livfaii 
Upon Ihi bihncc Di bliek is eit lined m i/^ tin loss 
of wci lit sutleud by caibcnitc of m i^nesi i iiul lime 
stone w Inn exposed to lu it 11 des pieMoiisb used i 
Inlinec foi this pmjiose Iml the mstuinn nt befoic u w is 
ceitimly one ut the lust employ eel foi cpi mtit itixe du mis 
try 1 In bilinccb used by Cavendish Divy \oim^ ind 
Dilton ue hen and eieh one of them his its cwn 
Instoiieal mteiest loi the chemist Ihe bilinee of 
Cavendish is piobibly the instrument with which in 1783 
01 1784 he hist isecrt lined that a globe filled with a mix 
turc of oxVv^en ind hydrogen g ises undciwent no aHei i- 
tion in weight vs hen llie mixtuie w is exploded 

From gi iMinctric instiuincnts we are naturally led to 
volumetric ipparatus used in quantitative chemistry, and 


I will now, in conclusion, briefly direct the attention of 
the conference to apparatus used m the analysis of gases, 
m the hope th it cT discu‘:sion of the merits and defects of 
tht numeious instruments now before me may have the 
dfeet of diH cling 1 1 rgei share of attention to eudio 
metric chemi atry th in ha-, hitherto been accoidcd to it 
I his bi anch of c he mie il anah sis 01 iginited in the ittempls 
of Fontana, Landiiam Sdieele, Priestley, Cavendish, G ly 
lussac, Dilton and otheis, to determine the volume of 
ox>,,en in samples of itmosphenc an taken from vinous 
loc ahties In these primitive instruments air was exposed 
to the action of some siibstsnc cither solid, lujuid 01 
gxsf ous, whic h combined with the oxvgcn and left the 
nitrogen unac ted upon Ihe chief substances used were 
phosphorus, pot issie sulphide, nitric oxide a solution of 
nitric oxide in feirous ,nlphate and a mixture of sulphui 
ind non film Manv of ih msuumenls were of simjdc 
01 fvtn rude construe tiori, and little calculated to inspiic 
(iididcnce in the results N tveilheless, the accuracy of 
a determination often depends much moie upon the skill 
of the opeiatoi than upon the c on‘^ti uetion of the inslru 
ment used , and thus ( avendish, with nitiie oxide is his 
u agent incl water as the conhnin^ lupnd, made many 
hundred analyses of an, collected m various lorahiies, m 
lySf, and found the percc ntage of oxygen to be invan iblv 
2083, I number nearly identicil with those obtained liy 
bunsen and Kegnault with much more peifect me ins [iut 
the avenge chemist of that day obtained the most dis 
cold ant results with the s ime apparatus ind mitcnils, 
and would doubtless also do so it the piesent day by 
improved apparatiw md methods the woik of the avci ig 
el ermst is made to equal, 01 nc 11 ly o, that of the most 
skilful 

\olli introduced i new leagcnt hydiogcn for the 
determination of oxygen, and he was the first to employ 
the electric spaik in eiidiometiy Ihe use of mercuiy 
irstcidof w ltd lor confining the g iscs ehmm iied, the 
source of fall icy caused by ti insfusion thiou h the 
latter liquid, and lastb Bunsen, m the yen iS^j brought 
Volta’s eudiometer to its highest dtgiee of perlecticn 

Ihe President then proceeded to deseiibc. ind niticHe 
the vaiious foims of appaiatus for llie an ilysis of ga‘'COus 
mixtures, ind eonehidcd as follows 

Such are the modd n dtvelopments of tht eudioinctti 
now It the disposal of chemists I or rapidity of w 01 king 
ind delicacy of measurement thty leive nothing to be 
desned indeed, as rigaids dcliLacy it m ly be cloublLcl 
whethei imongst »ll the instruments for mcasuiement in 
this exhibition, theic 1^ one which can, like some ot these 
eudiomtters give 1 distinct v ibit m weight 01 i olunie to 
the one fourteen millionth pait of a grammt, of matter 
Pheir drawback is tht ir fi agility and any modihcitions 
to dimini’-h this would doubtless be welcomed by 
chemists, since, ehieflv foi these reasons, eudiometiy is 
still vciy rarely piaciistd in chemical laboi itones 


//// /’A/6vb ///-^ li)l \ C()JJ 1 ( l! 0 \ 

I N continuation of our iitide m list weeksniimbt.i v\t 
proceed to give a few more ‘■elections from the prin 
eipil org ms of public opinion, indicative of the light in 
which they regard the scientihe collection which has been 
brought together at South Kensington Last week we 
confined oui sc Iv es m iinly to the d iily pi ess this week v c 
are ible to cull the opinions of the principal weekly p ipers 
Public opinion as thus expressed, it will be seen, all but 
unanimously approves of the colltc tion as creditable to 
Its oiganizers md to the country at laige, as beneficial to 
the pio,.ress of science, and as calculated to have an im- 
portant educative influence on the British public We 
ihink the collection of \ ublic opinion is thus expressed 
will se*ve a good purpose It will show to those men ot 
science who have been more 01 less connected with the 
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organization of the Loan Collection that their efforts have 
met with the approval of the intilligtnt and unprejudiced 
portion of their non-scitntific fellow-countrymen, that 
these efforts have been unexpectedly successful, and that 
public opinion points to a permanent successor as the 
natural outcome of this temporary collection. 

The Saturday Review seldom gives way to unmeasured 
approval of any human effort; it is therefore extremely 
gratif}ing to find so severe a critic having nothing but 
praise to bestow on the collection. The following arc a 
lew extracts from last Saturday's number - 

** Mr. Spoitiswoodc, in his address as President of the 
first of the Conferences which have been arranged in con- 
nection with the Loan Collection of Scientific Apparatus 
at South Kensington, said that he was disposed to regard 
this Exhibition as marking an epoch in the history of 
science ; and there are undoubtedly reasons why it may 
be expected to exercise a deep and beneficial influence on 
the prospects of scientific culture in this country. We 
have here brought together, not only a collection of le- 
markable instruments from all parts of the civilized world, 
and representing almost every sc hool and period of re- 
search, but also a numerous galheiing of the men who 
arc at the present moment engaged in extending still 
further the range of discovery, and the practical applica- 
tion of its results. It has often been a reproach against 
this country on the part of foreigners that it is indifferent 
to science except in the forms in which it can be turned 
to immediate commercial profit ; and this criticism, though 
unjust to the heroic self-sacrifice which has characterised 
many of our leading scientific pioneers, must be admitted 
to be in a certain degree tiue as to the general attitude of 

the public In this country the Executive usually 

hesitates to do anything unless theie is a strong pressure 
of opinion, and it is tolerably certain that science will have 
little to hope for from that quarter until it has the public 
at its back ; and it is to it, therefore, that an appeal should 
be made. It may be hoped that the present Exhibition 
w ill be the beginning of a movement of this kind. The fact 
that It is opened under the auspices of a (ioveuiment 
department would seem to show that iheic is not wanting 
a certain sympathy on that side ; but whither any large, 
substiintial mcasiirci* will ever be taktn, will cliitlly de- 
pend on the inteicst which such a presentation of science 
excites among the community at large. Again, an Exhi- 
bition of this kind is useful in bringing to light the actual 
operations of the scientific world, the problems which 
have been solved, and those others which are still in a 
nebulous condition, with just hcic and there a clue peep- 
ing out ; and thus the inlcrcbange of ideas is pionioted. 
.... At present this sort of co opeiation is loose, frag- 
mental y, and disjointed; but an J.xhibition bungs the 
scaiteicd cxpciimtntalislsinto systematic communication. 
Thus, both in the vorld of science proper and outside of 
it, a keener interest is likely to be cultivated in regard to 
scientific matters, and researches will conscqueiiily be 
conducted with greater spirit and efficiency^, and better 
prospects of success To persons of sciciuific train- 

ing, or with even a rudimentary taste for such thing!*, it 'S 
easy to conceive what service such an Exhibition will ren- 
der. 1 hey will read the Handbook, an admirable sum- 
mary of the chief branches of scientific study by ( ompetent 
authorities, and examine the objects exhibited ; and thus j 
jay up a stoic of suggestive infoimation as a supplement 
to or a foundation for private studies. But there will also [ 
be a large body of people who will chiefly bring away from 
the galleries an impression of their own stupendous ignor- 
‘^ncc in such matters. This in itself, however, will be a 
good thing, for it may be expected, in some cases at least, 
10 stimulate a desire to know something, and after that to . 
know more. Iwen the dullest and least imaginative minds ' 
can hardly fail to be touched by the sight of the instru- 
mei ts by which the old masters achieved their triumphs. 

Of of their earliest w^orks On the other hand, this 


Exhibition displays in a striking manner the wealth and 
luxury of scientific apparatus at the present day.” 

After giving examples of liic intimate connection 
which subsists between the progress ot science and the 
improvement of its mechanism, the article concludes 
thus 

“ It is impossible heic to go through such an I'xhibition 
in detail, and wc can only say that it reflects much credit 
on those with whom it has originated, and that it is to be 
hoped that it may not be a mere passing show, but may 
develop into some permanent organization.” 

The Academy of last Saturday has “ a first or introduc- 
tory notice” of some length on the collection. 

“ The Special Loan Collection of Scientific Apparatus,” 
the Academy says, “which was honoured by a private 
visit from her Majesty on Saturday last, and thrown open 
to the public on Monday, is one of very great inteiestand 
value. "J'he Lord President of the Council may well be 
congratulated on the success of the undertakings, and we 
must all feel grateful to him for having given us an exhi- 
bition in which, for once, purely commcicial interests have 
been made to give way to the ‘ higher aim of disseminating 
as w'ldely as possible a knowledge of the different methods 
of science.' The Exhibition is n many lespccts the most 
instructive and remarkable that has been held at South 
Kensington, and though it may not have any great effect 
on the advancement of science or on the industrial pro- 
gress of this country, it cannot fail to awaken a very 
general interest in those methods of abstract scientific re- 
search of which the public know so little ; and it w'ill 
afford an opportunity, which may never occur again, of 
examining at leisure under the same roof the rude, simple 
instillments used by the pioneers of science, and the com- 
plex, delicate apparatus with which investigators of the 
piescut day have made their discoveiies. Wc trust, too, 
that the Exhibition may give an impulse to the cause of 
scientifie education in this country, and that it may lead 
to a better appreciation of the reasons which have led 
men of science to advocate Government endowment of 
scientific le^taicli, and the establishment of Physical 
Obseivatories, at home and abroad, which may have the 
same beneficial influence on tlie progicss of other sciences 
that Asti Gnomical Observatories have had on the jirogiess 
of astronomy. May we hope, too, that the Exhibition 
wdll lead to the creation of a museum tor the illustraMon 
of ph)sical, chemical, and mechanical sciences somewhat 
ot the natuie of the ‘Conservatoire dcs Aits et jMetiers/ 
in Paris? The formation of such a museum was one of 
the icconiiiicndations ot the Commission on Scicnliiic 
Instiuction, and w(‘ believe it would go far, by affording 
adequate opportuniiiLS for study, to ruidcr tiie sciences 
alluded to as popular as those of botany, geology, and 
zoology.” 

Last v\ct‘k w'c quoted llio ojiinion ot Jioii ; lh<' same 
jiaper has anollii'i iiiteii aili(li‘ tlji^ week, on 

“Science at South Kensn gion,” in winch it s.i)s that 
the success of the I'^xhibilion aflbrds .m .iddilional in- 
stance of the certain, if lard\, fiuctification of a valu- 
able idea. “NTars ago the conception of a gicMt focus 
of science somewhere in the mclrojiolis was formed in at 
least one great mind.” 'J he article then retns to the 
original intention of making the Albeit I bill an institu- 
tional memori.il, its emjilo) incut as a jilac c of sc u'litific 
meetings and conferences lia\ing been strongly advo- 
cated. W'lth its present uses, “the budding has lost all 
its signification, as its position at .South Kensington has 
lost all its approjiriatencss. Wc tlicrcfore r orthally wel- 
come the realisation of the sjiiritual jiart of the original 
plan, although it has been bioughl about by indirect 
means.” 'J he article then goes on to lefer to the suc- 
cessful d(vdopinent ot loan collections during the last 
/cw)cars, and the supcrioi educational value possessed 
by special collections over huge international exliibitioiis. 

As carried out at South Kensington, this value is large ly 
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owing to classificrition, a point kept dibtiiicu) in view in 
arranging the Exhibition of Scientific Apparatus.” The 
article then proceeds : ~ 

'rhe problem of classification has been triumphantly 
solved Success is absolute and complete. 

** The institution of conferences during the Exhibition 
can hardly be regarded as other than a most valuable 
innovation, and precisely what was wanted - not to popu- 
larise the Exhibition, but to give it that life and movement 
without which the best institutions are apt to become 
stagnant, and be passed heedlessly by in an age of hurry 
and bustle. . . . There is no slackness at South Kensing- 
ton, and conferences form an interesting and important 
part of the programme of the Scientific Exhibition which 
it is rumoured will probably prove the nucleus of a Scien- 
tific Museum analogous to the Consci valoire dcs Arts ct 
Mdtiers at Taris. It would certainly be shortsighted 
policy to allow the splendid collection of objects now 
brought together lor the lirst time in the world’s history 
to be redistributed— scattered all over Europe, in odds 
and ends which teach little or nothing apart, but arc of 
inestimable \alue when together. The w'ant ol a perma- 
nent national institution devoted to science can now be 
supplied in the least costl> and most efficacious manner, 
that is to say, the vital pait composed of the scientists 
and their instruments. As foi the showy part -the out- 
ward and visible sign tlu* Ccntial Hall of Science, it 
will conic in time. If Albert Hall, after having failed as 
a music-hall, fails also as a ciieus and as a skaling-i ink, 
the countjy may one day be able to buy it up ihc.ip, and 
con\ ert it to a legitimate use.” 

The Jh'iiisJi "younial of P 1 ioioi\rdphy says : — 

“ There is now open in the Exhibition Iluildings, South 
Kensington, London, a large, varied, and most valuable 
collection of scientific apparatus and appliances. Its in- 
trin.‘'ie value is great, its historical value much gi eater, 
but in its educational importance is to be found the chief 
value of this unique collc^ction.” 

The Gaydcjicrs^ Cfuonich' speaks thus 

“ 'rhe splendid collections of Scientific Apiiaratus now 
on view at South Kensington may not have any great 
interest or attraction for the general public, for whose 
taste the display is loo technical and unintelligible. To 
the more thoughtful visitor, and especially to the student, 
the collection is rich in interest and suggestiveness, . . . 
The whole thing has been organised and got together so 
quietly that even among sEienliiic men little or nothing 
was known about the juocecdmgs till the I ’-.i moment, 
and the extent and value of the collections ht:> c ouio 
upon them as a surprise.” 

Public opinion thus far, it will be seen, has nothing but 
adniiration for the Loan Collection. 1 he Ai/u’hnioji ii 
on the other side. \Ve guc its ai tide without note oi 
comment, as the collection < an hold its ovn. 

“The* giUerics creauaining the l.oan (.'ollcrliun of 
ScieiUiUc^’lnstrument i aie at length open to tlie iiublic. 
Appauntly no expen 'dilurc has bcim consitiered loo great 
by ihose who have been engaged in bringing togctlnr in 
ihii course ef a few weeks fiom every pait of Europe all 
the relics of science that could be begged or borrowed 
from public institutions or priv ate e Elections. Gentlemen 
have been sent on special missions from South Kensing- 
ton, and their movements have been duly chronicled in 
Reuter’s telegrams amongst the most important news 
from Italy and Germany. Wliere lluse gentlemen could 
not find lime to go, ambassadors and their attaches have 
been pressed into the service of collecting. Special rail- 
way trains have, we are informed by our contemporary, 
Natuki:, been built for the transit of instruments, and 
the result is a collection of brass, glass, and old iron relics, 
which has driven the daily press wfild with enthusiasm. 

“ According to the ordinary law of chances, a certain 
proportion of these instruments will be returned to the 
places whence they came all the worse for their journey 
across Europe, and we fed inclined to inquire whether it 


is certain that the worker in science will be the wiser for 
having seen them. The old and celebrated instruments 
have been repeatedly described and figured, and the new 
instruments, if useful, a man engaged in scientific research 
knows better than he knows the way to South Kensington. 
As to the cmiosity-loving public, it will surely not be 
pretended that it is w'orth while to form such a collection 
for its amusement, but ii it be the duty of government to 
gratify the craving of idleis, let us by all means at once 
appoint a IJarniim to be Minister of Science ; he will 
know how to make such exhibitions as this, and the 
School of Art needlework, a commercial success. But, 
no doubt, real instruction is intended, and if so, let us 
stop and ask whether the jiresent is the best and cheapest 
plan of obtaining our object. The ' general public,^ so 
far as can be judged from the experience of the first few 
days, regards the whole affair with indiffeiciice. 

In order loaffoid the means for studying the history of 
a science theic is lu'eded a continuous series of objects 
tliat will ilJustrale the development of thought step by 
step ; £uch a collection cannot be brought together in a 
few weeks. It iiLcds the patient labour and study of a 
lifetirac dt\otedloit; but in this exhibition, as in col 
lections made by the nowi’caux n\/ies, the extremely old 
and exticmely curious linve been biuught side by side 
with the complicated results of modem workmanship ; 
and we find none of the connecting links, to gather which 
requires a man well veiled in the history of his subject, 
and the labour of a lifetime. ... In fact, the collection 
rccpiiixd the control of a hand familiar with the history of 
astionomy. Objccl.s that would ha\e illustrated the 
development of the telescope during the sexenteenth and 
eighteenth centuries should havT been soiiglit after more 
diliyently than relies connected wdtli great and popular 
names xvith which t\(Ty one is familiar. 

‘‘ The general ‘ Handbook to the Exhibition,’ which has 
been published, is a remarkably good shilling’s worth of 
information, but, ns might be expected, it contains trea- 
tises of very different merit. After some general consi- 
derations on inslnnnonls by Piof. ( lerk Maxwell, which 
will possibly be above the beads of inoji of Ijis readers, 
follow some intciesting though lather gimeral disquisi- 
tions on various subjects, \xhirh have evid' ntly in most 
cases been wTitlcn without reference' to the instruments 
brought together. The names of Prof. Clcik Maxwcdl, 
Prof. Smith, Prof. Clilfoid, Mr. Snottiswoodc', Prof. Tail, 
and others, '^ill be a sullicient guaiauEc of the tuist- 
wojthincrs ot the infonnation given. 'I he article on 
Astionomy is not cc[ual to the otheis, .ind c onsidciing the 
opportunity that the .lutlua liad of illuMi ating thchikoiy 
of his subject, it is j)articulaily poc.r and supeificial. 'I'he 

I ‘ Handbook’ in general will well repay more than a carnal 

I pciusal.” 

j We did not state that siici'ialniilway trains ” had bt'en 
built for the purpose rofcrrc'd to above. 


The ChaUenger is expected home daily, au<l arrangements 
arc being made for the ship being welcomed on its arrival at 
Sheerncss by the Royal Society and the foieign men of science 
now in this country. 

The visitation of the Royal ('lUervatory is fixed for Saturday, 
June 3. 

The Anniversary Meeting of the Royal Geographical Society 
was held on Monday. The total number of 01 dinary Fellows 
on the list at the end of April was 3,125. Sir TI. Rawlinson, 
the President, presented the Founder’s Medal to l.ieut. Cameron, 
and the Patron’s Medal to Mr. Lowther for Mr. J. Forrest, the 
Austialian explorer. The annual geographical medak offered 
tiy the Society to the cbwl piiblh' schools were ]>iC'Ciitcd to the- 
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following successful competitors, viz. : — In ]jhysical geography, 
gold medal, John Wilkie, Liverpool College; bronze medal, 
Walter New, Dulwich College ; and in political geogi.iphy, gold 
mctlal, Thomas Knox, Ilaileybury College ; bronze medal, 
W. M. H. Milner, Marlborough College. The President then 
delivered the annual address on the progress of geography, in the 
course of nhich he nnnouncod that he had received a coni' 
munication from the C'hanccllor of the iLxchequer that niorniiiLS 
that, considering the very great im]iortancc of the discoveries of 
Lieut. Cameron, her Majesty*s ( ioveimncnt ha I dcciocd tf)shaie 
the expenses of tlu‘ h xpedition. A sum of will be handed 

over to the Koyal Geographical Society on that account. 

Thekk is at picstnl being cicctcd in llic Pans Obsenatory 
Gardens a house for the Pdshofsheim liansit instiumcnt, which 
has been atlinir.ibly consULcled by lOirhcns, The hou c in,- 
sesses many peculiaiilics, and v.is designed by M. f cvtni* i for 
the bettcj insming of equ.dity (T temperature. The K)of tan be 
icftioved on horizontal rails, and the wa’ls aic so pcrfo'.ited fh.d 
Iheic is a conlimial circulation of aii in all pails 'f'lie fiamc of 
the hou.se may Lo said to be pneumatic, a.s it lias been constiuctcd 
on a system analogous to that of the bones of birds. It is sure lo 
woik admirably. 

Titk Woodwardian Museuna .\t Cambiidge has this v.ctk 
received an impoitanl acc' ssum in the nth collection of fossil ■> 
piesenled by the \ctti.ui geologist, Mr. W. Walton, of Italh. 
In many ic.spccts, this cullettion, little known and studied b\ 
pahvonlologid% :nne.si>ou(ls for the Southern Jur.issie roi'k^ to 
that of Mr. 1 c.kcnby, alieady at Cambiidge, for llic ct»r.lein- 
poraneous Y« rkshiie bsds ; but in addition, the general series ot 
fossils is very inltiesting. Mr, Walton’s Cambri.an fossilston* 
.slit Lite one of the fin'ist cxistiug assemblages from tluse loik''. 
Mr. Keeping, who has supeiintended the transfer to Cambiidge, 
c^thnalts tlie number o' specimens .it a hundred thou>an<l ; the 
entile weight ]!> ncaily two tons and a half. '1 hus the oppor- 
tunities for pala’ontological invefdigation, at Cambiklgc tditaily 
very great, ait largely inerca'cd. 

r»loTO{,n\r otiidenls at < 'aiubiuTge, and many otheis, will 
regret the npjuofithing rlcpaiture of lb. ]\faitin, PclloW'^ anil 
Lecturer of C'biJ.sl’s ( olJegc, who lias acrejttcd the Piofessot.ship 
of IS'aluial ilistoiy in the Univcisity of Pailiniote. r>r. Maitin 
has attained tiie higliest hoiumns both at London and at < am- 
bridge in a wnde range »>i subjeel.s, lie has been largely asso- 
ciated with biological instiuctiou at Vniversily ( ollege, London, 
and at South Kensington, while Ins connection with Dr. Michael 
Foster in the development of biology at (Cambridge has been of 
great value. His co-operation with Prof. Huxley in the pro- 
duction of tlie very suci e^sful Course of Practical Instruction 
in Klemenlary Biology," is well ki own. Some compensation 
for Dr. Martin’s loss at Cambiidge may be found in the thought 
that biology in the United States will gain by the presence of a 
man so well versed in Jsuropean methods, and e.specially in the 
systems of instruction w'orked out by Trol. ITuxley, Dr. hosier, 
and others in Itngland. 

P'rom the daily Weather Map^ issued ^rom Hamburg by the 
German Seewaitc, which emlnacc the whole of Europe, except 
the extreme south and the extreme north, w’C oKserve a very 
remarkable distribution of the atmospheric pressure for some 
weeks back. Barometers have been constantly low in .southern 
or eastern regions, and high in tlie west and north, resulting in a 
persistent prevalence of northerly and easterly winds over nearly 
the whole of the continent. The maps suggest that this state of 
things has probably extended far to north-westwards, and in 
accordance with this supposition letters from Iceland inform us 
that ihe Greenland and Spit/bergen ice descended, in the 
beginning of this month, on the north coast of that idand to a 
very serious extent, filling the sea a.s far as the eye could reach. 


[n this connection, the observations made by the .Vretio h'.xpc li- 
lion will have a peculiar meteor ological value. 

M. Honzi AU has been nppomtcil Director of the Royal 
Observatory of Brusseks. 

The results of the daily phuiograph-. t.ikni by M, fansscu at 
lii^ observatory al Mi ulmaitie .m- lallui intiusliug. In 
E'cbiuaiy a number of .'.pot-, were \ isiblc and pi otogiapbcil ; 
this numbei w giadii.illy icdiuul to Iwogiotqs, caib con'''isrmg 
of two large spots, wliiLli wire vi'ibli or Mauh p; liy Mairii 
l8 only tw’O spots wc\r vi'-ib’e, the Iw'o otht‘rs having ili'-.ajjpeMrcd 
ov\ ing to the lolation of the sun. The two last disappeared by 
March 25, and fioni that time up lo May 20 u<d a .single spu| 
was iccorded, tlie solar disc appeal ing (juitc liomogenc(ms. Such 
a phinomcnen is vrty raie, indeed, .alllioui’li we ait nearing the 
nin'iiiiuni. d'lu jihotograjihs taken by J.'ii'.seti aie 20 ccnlmicties 
diimetcr on a tollo.’lon fdm, when Ihc .sky is cleai. Under un- 
favouiablc ciicimisiances, the diaiiicler reduced to loienti- 
nudic.';. M fnmsen take, his iihotogiaplis iru spei (ivi* of the 
presence of elouds-. He uses his r< lebialeil re, and 

opei ales before ten (Velock in the morning. He is using not 
only the instruments taken lo Japan for the hist 'I'ransil, but the 
very c.invas, with the canva; rotating domes. No doubl tlie 
Minist<‘r for Public Instruction wi'l give him very shoitly the 
m» ans of building a peimanent obseivatoiy, whieh is to be 
‘tvh’d the Paris Physical Gliscr vnti’ry. M, | an- '.en is al .0 asking 
the me.ius lo build a large refractor woith 200,000 fiancs. 

I'm. .A/K/z/u /’,• /e//////gs1ales lliat the (hrmzii 

Imperial Government proposes to c'-lalli'-Ii a Mi'icot ological 
Institution, the mcteor’ological dej 'irtmeiil Ircing u]) lo tin 
present moment mendy a part of the statistical office. 

Ar a recent meeting of the Birmingliam Natural History 
Society, lire meteorite which leccnlly tell In Shiopsliire, and to 
which Ave lefcrrcd at the time, w'as exhibiic 1 and described. Tlie 
following resolution w.i> veiy ])ropcrIy pa-.sed unanimously by 
llu’ Sockty: -**'rhnl in the opinion of lliis meeting the m«*leoiili 
(\liibitcd .slnnild liccoine the jiiopeity of tlie nation, inn. hi 
thal it may be .submitted lo the fiiUc.l scientific inve.d’galiru .,t 
the hands of the moit cumpi tent .aiithunlie- . ’ d’he above n so- 
lutiou was passed m i oiuequcuce uf an .ipiilicatioii made lo (!m 
finder ot the mi teoiite cu liehalf i f lie- I >ulo- of ( L.t' le I. 

/'/ a//cV(/A«/ of May iH contain.-, an .luount ot the puiKijn! 
indigenini'; tribt , of h.istcin Sibtiia, taken from a lectnlly- 
publi'.lud woik of M. (Jetave Sachot, “La ."abtiic (Jiiditale 
et rAmurique Russc. l.e Pole* Yoid ct sts HaliitanL." TJie 
information contained ill the work iccni to be mainly derived 
from the voluminous notes of an Amiru.m engineer who 
sojourned for thice yc.iis in Ihe agion in <|m lion. 

I\f, Til. j\ 1 ai REAE, an assistant in tlie M' teoiotogiial Service 
at the Paris Olj.servatoi y, has bri n }>ic'ii)olcd, at the rifjue.st ot 
M. I.cverrier, to tlie position of “ Phy ichn afijoiut, ' by M. 
Waildington. Although a joung in.ni, he lias uiideied im- 
portant setviic in the prcAoional d< pai initnl of pattical 
meleoiology. 

Mr. a. SuTHfRl.ANO, writing from liivergoaI</ii, Ko.ss-.shirc, 
May 13, states : — For llie last jt>itinght .dmo t daily mdeseent 
halos, of more or less compJelene.ss, have bten noticed lound the 
.sun, toward-, evening. Those on the 51)1 .-nd 10th weie very bril- 
liant. 'I'he formci consisted of a rainbow-c'ohmred circle reaching 
almost fiom the zenith lo llic hoii/mi, ami continued for tw'o 
hours. The halo visible on the iolh was an aImo.st complete 
example of the jdienomenon, consisting of. when observed at 
6.30 R.M., two nidescent citcJts ( 22 ” and 46') with tangent arc 
and mock-sun.s. The inner circle of 22 "' showed more e.spccially 
the red rays on its concavity, except at the parhelia, where it was 
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brightly iridescent. A pale light stretched through the sun from 
one parhelion to the other, and somewhat beyond these. The 
tangent arc of tliis inner circle was also very bright and well 
defined. The larger circle was complete except where the hills 
on the horizon hid a small portion. The tangent arc was not 
observed above it, the sky being clear where it would be pro- 
jected. The day had been very warm, but lowauls evening a 
cold north-easterly wind blew, and the part of the sky where the 
sun was had become somewhat misty before the appearance of 
the halo. Lately the north-easter has ])lcnlifully furnished the 
conditions hir the icy cloud ” whicli makes these appearances 
possible. 

The IwtdoKi is expected to leave rortsmoulli to-clay for hci 
Arctic cru'se. 

Prof. O. ('. Marso, in a short j)a])er on some clnractcrs of 
the genus Coryphodon^ Owen, figuies the skull of the Aineiican 
JuHhwodou of Cope, which he shows to be undistinguishablc fiom 
Cotvphodou. This oldest known representative of the ungulate 
animals, found in tlie J.oiidon clay of Lnghind, the Ar^iL' 
iuineoi France, and the lower Kocene of Utah, Wyoming, and 
New Mexico, possessed, besides the full complement of teeth 
(44), five digits on each limb, and a third trochanter to Mic 
femur. The cerebellum was peculiaily small, and the cere- 
brum very laige in jiropottion. 

The Prefect of the Seine has appointed a C'ommisdon com- 
posed of M. Alphaud, the chief engineer of the city, two other 
engineers, and the head of llie Public Cardens to study some of 
the j)ui)lic W’orks of London, such as the Mtliopolitan Uailw'ay, 
the gaidening of the public parks, the sewage .and water sysien), 
iVc. The I’remh Mini-Ur of J’ublic Woiks will be ioi»iesentetl | 
in that Commission by iM.de \’illicrs, duel engincci of Ponts-et- 
Chausces. 

A (’OMMlsblD.N has bten appointed by the Piefcct of the Seine to 
ronstmet a number ol pi imary cl<»cKs in J’aris for the jniijxise 
of distiibuting the time by means of eleetrieity. Up to the 
])ieseiit time rloekmakers have betMi obliged to make personal 
npiilication at the Obseivatory to compate their chnmomeler 
w’i'h the slandatd chionomctcr, which is icgulatcd by the obser- 
vation of the celestial bodies once a week. 

Thf nunjbers of the Amn uan N aturalisf for February and 
Mai cli contain, among olliei paiui^ one by Mr. A. Agassi/ on 
Haeckel’s Ca.ti.val llicoiN, cn.e liy Mr. 11 . U. Minot the 
Summer Buds of the White Mountain Region, by I>i. IL 
A. llagaiioii llie Devtlopmenl of Museums, one by Pi. J. C,. 
Cloopcr on Californian Carden-ilird >. 1 lierc i-- al.so a reply by 

Dr. E. Coues to Mr. J. A. Allen’.s “ Availability of certain Bar- 
tranian names in Ornithology.” 1 )r. II. A, Hagan dccribcs the 
Goshawk from among the Game Falcons ol New Fmglancl. 
Mr. Scudiler describts the natiiic of the chirp of the Mole 
Cricket. Mr. Abbot writes on the indications of the antiquity 
of the Indians of Noith America, deiived fiom a study of their 
relics. 

We observe from the recent numbers of the ]>ullttitt litter’ 
uAiomd of the Paiis ( )V)seivalory that the annual leports for 
1S75 are being received, and in considerable numbers, from 
the presidents of the depaTtmcntal meteorological commissions, 
as was earnestly requested some lime ago by M. Leverricr, in 
order that the Atlas Mcthrologiqiu for 1875, may appear with as 
little delay as possible. In proof of the activity and earnest- 
ness manifested by many of the departments, it ttiay be .stated 
that from the depaitment of Bouches du Rhone tables of 
observations from tliirty-one stations have been received a 
number far from being loo large if the meteorology of this part 
of France is to be prosecuted at all successfully with a view to 
its practical applications. 
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In the same journal, of May 5, appears an interesting account 
by M, Piche, Secretary of the Meteorological Commission of the 
Basses- Pyrenees, of a sirocco which occurred in'that department 
on September i, 1874. On that occasion the shade-tempe- 
rature near St. Jean-dc-Luz rose from 78"’8 at 8 a.m. succes- 
sively to 93'’'2, qb' S, and ioi"‘3. At Biariitz the tem- 
perature also ro^e to ioi'’'3, and the difference between the dry 
and w’et bulbs at 4 p.m. amounted to 20^7. The observations 
made at the nine meteorological stations of the department at 
the time, are given, but tlie number of stations is evidently too 
few to furnish the materials required for the investigation of (his 
remarkable sirocco. An inleiesting point, how'ever, is this — 
the almost unprecedented heat .ind drought at Biariit/ occurred 
during a rajiid and slioit-contiiiucd fall of the birometer, the 
heat and drought being at the maximum a litt’e before the baro- 
meter fell to the lowest point. 

We have received Ossoi-iazioni McU'orologu ht\ anno v., No. 14, 
[mblished under the direction of the wxdl-kiioA'ii metcorologi'^ts, 
P. F. Din/a and P. Maggi, by the Alpine Club of Italy. 'I'ins 
numlicr gives a full and detailed statement ol die meteorological 
means and extremes during the second decade of April, 187(1, 
at fifty-one s'atioiis situated on or in the immediate iieighbo ir- 
hoolof the Alps and Apennines, the stations bein ^ ai heighs 
varying fron 87 to 8,360 feet above the .^.la. The pub- 
lication worthily occupies a well-marked sphere of ojiTa'iim, 
an I its appearance tin ice a month offers great faciliiicT. for tiie 
study of the meteor .logical cliangcs in the course ol the year 
along the slopes of these mountain ranges. It wo ill mu li 
enhance the usefalness of the re.^ults if the baromettic and ther- 
mometric means for 0 a.m. anil 3 P.M. u^erc given separately. 

In the T'ruhntd and Eastern Counti'^ Mdcorolainal Chinhir 
an I IVrafhi't Repot t lor May there njipeii, in luhlition to die 
iisu.il matter, the first of a .senes of pa[>ers by ih' R iv. W, 

( lenient lA*y, on wind liws, and a second notice of Mt Ihirhan 
and Dr. Mitchc'lb { aper on the w'calhf 1 .and moilal ty of L n- 
don, 111 winch the author, Dr. f. M. Wilson, uiakts some iii»er* 
e-.ling compaii'-oiis as legards a few of the most iinpoitant 
disease'* bttween the reuilts obt imcd for l.ondon and those for 
Wi '.beach. 

Ar a recent meeting of the Mancheslei Field Naturalists’ and 
Aichaologist.'*’ Society, Mr. Faraday gave an account of a plan- 
tation of the Emalyptu^ '^lobulu.s^ at llyeies, in the department 
ol Var, ill the south of Fiance. Three yeats ago M. ( 'ortanibeit 
plauUd 2,000 .seedling* a few inchc'. liigh over one hectare of 
land, dlie tree* aie now about llmty feet high, the siciii? 
having a eircimderciicc of about fuiutcen mehe* ut three le^t 
fiom the giound. It has of course been necc">ary to thin 
the plantation. A branch in flower was rtceiitly laid on the 
table at a meeting of the Fiench Central Society of Ilorticiiltuic. 
'J'he wood of the Eucalyptus is extensively used in Algeria for 
carriage building. Plantations of this tree are becoming nu me- 
rits in the south of France. 

The full complement of .sea-water required for the filling and 
fuccessful maintenance of the marine Links at the Westminster 
Aquaruim — over 500,cxx> gallons— has been delivered, and the 
importation of maiinc specimens will be rapidly proceeded with. 
Many interesting examples of ocean Iilc are already on aiew in 
the smaller tanks stationed m the Eastern Annexe. 

The additions to the Zoological Society’s (lardens during the 
last week include a Whitc-thighed Colobus {Colohits Inctdot)^ 
from W. Africa, presented by Mr. A. J. Reason; a White- 
backed Tiumpeter {Rsopkia Imcuftera), from S. America, pre- 
sented by Mr. H. S. Marks, A.R.A. ; two Javan Fi^h Owls 
i^Kttiipa javankd), received in c.xchange ; a Thar Goat [^Capra 
jcmlatca) born in the Gardens, the mother belonging to the col- 
lection of I1.R.H. the Prince of Wales; a Falkland Idand 
Thrush ( Turdus falkla adieus) from Chili, deposited. 
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SCIENTIFIC SERIALS. 

American Journal of Science and Arts y April 1876. — Prof. 
Wright, of Yale College, examined la-st year the gises obtained 
at moderate teinpeiature from a stony meteorite of Jowa County; 
their chief constituent was cat bon dioxide. He has further 
examined several other meteorites of both classes t^stony and iron, 
five of each), and the results, here communicated, confirm his 
former conclusions. Not only do the stony nieteoritcs give off 
much more gas at low temperatures than the iron, hut the com- 
position is quite distinct. In no case of the latter was the 
amount of carbon dioxide more than 20 per cent, at 
than 15 per cent, from the whole quantity evolved, and the 
volume of carbonic oxide wa^, in every case hut one, consider- 
ably larger. In the chombites, on the other hand, the percentage 
of carbonic oxide is very small, while the carbon dioxide is (with 
one slight exception) more than half of the total (jiuantity of gas 
obtained up to red he it. At a temperature of about 350“ it 
conslitutcs from 80 to 90 pei cent, of the gaseous products, in all 
cases, while at the heat of ioo« it forms somewhat more than 95 
per cent, in the two eases examined in this respect. I'he 
hydrogen, on the other han<l, progresdvely increases in tjuantity 
with rise in the temjierature of evolution, and in the last j)onious 
given off at a red heat is geneially the most important con- 
stituent. The evolution of those large volumes of carbon 
dioxide may lie taken as clraracteribtlc of the stony meteoriles, 
ami it^ relatiiin to the tlieory ot comets and their irains is cer- 
tainly of great significance. Prof. Norton gives a succinct 
account of researches made with view to determine the laws of 
the set of material lesulting from a transverse strain undei 
various circumstances. He studied (i) sets from momentary 
strains, (2) «ets from prolonged strains, and (3) dunation of set, 
and variation of set with interval of lime elapsed after the with- 
drawal of the stress. Some of the results are rather at variance, 
apparently, with the conception of the ultimate molecule, as 
made uj) of a limited iiuinlier of piccisely .similar atoms endued 
with unvarying forces of attiaclion at certain didances and rcj>ul- 
sion at other dis’ances —According to Prof, l.e Conte, mountaiti 
range's are formed wholly by a yielding of llie cuist along cei- 
tain lines of horizontal pressure ; nut, however, by I lending of 
the crust into a convex arch filled and sudained by a Injuid be- 
neath, but by a clashing or mashing together horizontally of the 
W’liole crust with the formation <if close folds and a thickening < 
swelling upward of the squeezed mass. In an iiileicsling pajier 
he adduces evidence of this from the coast range of Cali/ornia, 
which IS destitute of gr.mite axes, .and has lieen little cli.inged 
by metamorphism or oveilanl by igneous elections. P/of. New- 
comb criticises somewhat unfavourably the ])hysical theoric-* of 
climate maintained in (VoIPs leccnt work on ( limate and 'i'lnic 
in their Cleological Relations.- J’lof. Mallet studies the consti- 
tutLoinal formul.e of urea, uiic acid, and their derivatives, and in 
an a])])endix Prof. Marsh describes the jjrincipal characters of 
the IJrontothcrida*, with aid of some excellent plates. 

Mindy April. — In this number IMr. G. H. Lewes draws atten- 
tion to the absence of strictly defined technical teims in psycho- 
logy, and 'Hhe deplorable .and inevitable ambiguity which in 
consequence cloud.s the discussion of psychological (piestions. 
After reftriing to various senses in w'liicli the words sensation, 
sensibility, consciousness are used, he puls the que.stion : “are 
all chahges in the sensitive organism to be included under the 
term consciou.sncss, or only some changes?’’ We believe some 
psychologists would answer : no changes in an organism ought 
to be called consciousness. — Prof. W. Wundt of Leipsic contri- 
butes a solid paper on “ Central Innervation and Conscious- 
nes.s.” He accepts physical automatism as flowing from the 
doctrine of the conservation of energy. “ Jf this principle lays 
claim to a universal validity, we cannot withdraw from it those 
movements which we are conscious of only as psychologically 
caused.” What he meani by psychological causation is not very 
clear. — M. Sidgwick’s “ Methods of Kthics ” is ably re\ iewtd by 
Prof. I 5 ain, who while speaking of the work in terms of highest 
praise, finds, nevertheless, that ju.siice has scarcely been done to 
utilitarian ethics, and when Mr. Sidgwdek, finding no complete 
answer to the immoral paradox, “ My performance of social duty 
IS good not for me but for others,” concludes that our cosmos of 
^ reality a chaos. Prof. Jiain thinks that w^e have here 

a .sad ending to a great work ; ” and he proceeds to give a 
solution of his own, which fome may considtr little more than a 
restatement of the difficulty. The next pajKir is a criticism of 
Mr. Sidgwick’s chapter on “ Intuitionalism,” by Mr. H. Calder- 


wood, who endeavours to show th\t Mr. Sidgwick has “ largely 
failed in the attempt to give a clem and fiiir represen Lai 'ou of 
intuitionalism.” The editor. Prof C\o .m Kob.^rt^ou, ifvie\v>> 
Mr. Jcvoiis’s “ hormal Logic.” llcprai’>cs the ability, ingenuity, 
and even success with which Mr. jevons has laboured to con- 
struct a brand-new system, but is c impelled at the .same time to 
maintain the superiorit} ol the methods of the Uaditional logic. 
— Mr. Shadworth H. Hodgson conimucs the work o( <lislm- 
guishing between ph\losoj)hy and science, llis picsciU papci, 
“As Regards P.sychology,” is debgliLluUy haul reading. * “ Philo- 
sophy at Cambridge,” is treated by Mr. H. Sidgwick. - \ shoii 
kindly biogiaphy of James 11 niton is written by Mr. |. F. 
Payne. — Critical notices, reports, correspondence, ixc., make up 
the number. 

Memorie della Socieia Spcttro\io[n\ti llahaniy Novenil/ci, iSyc 
— Prof. Rredichin writes an arlicL on tlie spectra of ceil.)i i 
nebula* relating how he has adopted the ]»lan ot compmmg the 
lines of the .s]>ectrum of llie nebula with the I'daiiuholU i hue-, id 
the sun. The s])ectruin of a Geislei tube of hydrogen i.-» iiM-d as 
an intermedi.ale means of compaiisori. 'J'hc mean positions of 
the lines arc 5003 '9, 5957 ‘9, ^^>59*2 lesjiectivcly. 'Plie liist two 
lines agiee veiy closely with llie non lines 50^*5 I 
— A comparison «»( the solar diameters as obtained by the s|us - 
(rosropic and tian^it methods by Sccchi, I'accliini, and Rav^t. 
'Pile mean ol the speclioscopic observations gave a Uiamcici 1 S 
less than the latter method. 

Htcember JS75. — Father Sccchi contiibules a note on liu ir- 
searches on the distiibntion of heat on the solar disc. Piot. 
Kicco writes on the ])erception and persistence of the srnsa ion 
of tolouis. He throws a spectuini on a screen by reflection fiom 
an oscillating mirror, so that the spectrum is moved in a due • 
tion at light angles toils length backwards and foiwanN, and the 
shape of the appirent envelope of the coloured band sliows ih.it 
yellow is the most rapidly perceived colour, and the otlieis di - 
crease towards the red and blue. - Pro^. f >n(leinatins wiites < n a 
method of hcliometric measurement on the occasion of the tiansit 
, of Venus. — Prof. Fergola wri'^es on the dimcnsi(»ns of the ciitli, 
I and re*earches on the position of the axis ot tigiue with lesjject 
to the axis of rotation. 


SOCIETJKS AND ACADEMIES 

Ia)NV{)N 

Royal Society, May 18. - “ Picrouicellm,” by John Sten- 
house, I' K.S., and Charles F.dw.ud (txDves. 

“ On the Polaiisatlon of Liglu by Ciyslal-. of Iodine,” by Sir 
John Comoy, liaiL, M. A. Communicated by A. (k Vernon 
Harcouit, Lee’s Reader in Cliemistiy in the Univeisily of 
Oxford. 

“ Absorplion-Spectia of Lxiine,” by Sir John ( 'onioy, Part, 
M.A. Communicated by A. iL Vernon Harcouit, Lee’s Re.adci 
in ChemLlry, University of Oxfoid. 

Linnean Society, May q. — Mr. G. Bentliain, vice-president, 
111 the chaii -Mr. G. Haw'sori KovvJcy and Mr. (J. 11 . Pail.c-. 
W'cre elected I'Vllows ot the .Society. -'I'wo toieign unnns were 
chosen to fill the v.acancies caused by death among the iionorary 
mtiiibcrs. — Mr. 11 . Trimen called attention to tlic pli<)l<igr.if)li 
of a rem.aikablc examjile of fasciited inflorc-cence occuiring in 
Fouitroya (ubemisy Haw. 'Fhe .Sjiecimen, coining under the </!>- 
servalion of A. JCrnst, of ( araccas, recorded as 6^ feel fngli 
and 4 feet wide. — On l/ehalf of Dr. Anderson there^were shown 
specimens denionstiating the extraordinary diminutive eye of tlie 
Indian River Whale (/’//fr/z/AAi winch animal to all 

intents and j/urposcs must be well ingh blind ; and likewise spe- 
cimens of grasses {/schienttim nt^iosum and rnsyalnm 
latum) obtained from the stomach of the .same cicature, probably 
residual dig^sta of fish eaten by it.-- i >r. Coblxdd read a p.ipei 
on Trematode parasites from gangetic doljdnns. 'Fhree species 
were lucidly de»ciil>ed, viz., Dtstoma hniii'ify /) rriw/zi/d, and 
79 . Andersoni. 'I Jie fir.st of these was piocured from I he short - 
snouted Dolphin {(hrel/a brc‘ ii ost 7 ii). a form mote frequently 
captured in the Indian river e^tuane-.. 1 ‘he last ineiilK>ne<l is 
entirely new to science. ft and tint immediately ]nccclmg 
(formerly dtsiginted Cmn/'iila ob/omyi) were l>oth obtained by 
Dr. J. Anderson from diffeient specimens of the fluviatilc Ceta- 
cean {I latamsfa). 'i’he special interest attached to the [)arasiles 
in question may be thus summan.scd. l. 'I’he circumstance of 
being obtained from Cetacean hosts not previously known to be 
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Pift^i d l)y Uiewi > D /am a and D cam pula ln\c cadi only 1 
onLel)cf))L (fnly and twenty ycais le^pecnvcly) been s.cn by 
any obsfncr, an 1 in cithei case from a diffcunt 1 ml of while 
S rim loi ihrie^ whence hosts and the I nto/oa have been pro 
1 in I b in^ 'Situated regionally thou .an Is of miles ipirt % 

\ trification of statements based on prioi limited data «; 1 hr 
Com]>letion ot 0111 knowledge respecting the morphology ind .11 
rang mi n» of all tin ir mnie imjuntant intern il 01 gin*, i neauthoi 
wen I on to genciab e rcgaiding the abeirince ol host n >t j)r) I 
diK inr deparimeof parasitic t 3 j)e the rdative pen 3 die fitipieney | 
an I ttfccls ot meli lowly oiganuins in w Id md donu tic 1 
animals, nnl the close illiinte»fih riinuiins ro the foims 
tieit(d Mr \V I Ihiselton Dverieada ^lapc r on the genus 
J/ioiia^ with a (lngnf»sis of an w species lie distinguishc > 
thiet forms, vi/ , }/ (, id)ui, // ( mt ri^ an 1 // / and 

shows that in cel tain lespects the g-^nus J) i' /it jnesents a 
dose illnnce In tlu petuliaiitus of structure ind recognition 
of p irt. ot* the floral t nvel ipe ol // ////the iuth(>r holds op nions 
<ln(i ingfnmtln c of Mi J nt h im, w ho jireviously Jiad but a 
limiltd opoortuint) of txaininni ' this riu and interesting group 
ot At icu) j)lirts Ml \^ Diijipa ( rofdi read a paper 
(11 tin nnniliui an I Inl Us of lie JSirwc^iin J cmining 
SjHdnitns 1)^*1 ingiiig to him and Mr A I AKton ill is 
ti ited ceitain moot ] oiiits in iht t( momy o^ tlu so animil 
J lu J\( V M J berkdcN c niimuui iltd a icp(Tt on tlie limgi 
I llceted in Kt 1 ’■Helen J 1 lud cm 11 ’lit s! n of t’ c I nils l of 
\ enus 1 xpediti >11 (’f iSj'] ^ I 1 ( li 1 < i the ( i\pt ’•em c 

flu a of the islnid appt ns t 1 j | 1 \ lepns-ntel in so fai 
IS numlir ol sptt les is ( n eni <1 V n »U (ii A) t wi f 
// /// u in oddly eol uired 1 1 ul ( t Mart t 11 hibili ig ( abul, 
h) 1 )i J Anddsui, wi aim ui I 

Geological Sonetyg Miv 10 T’rof V Maitin Ihincan, 1 
1 K S , ]>res(ieut, in the dn t W 1 uier, fame'. 1 Aiisni, 
j »bn\\iiliani Jairu Maik Slui ip, andC h ults W ilUinsoii weie 
elected J dl )ws e>f the S leid) — lit following eommunieiti ms 
were read On s ime fossil itef building cords liom the I 
Icitiiry dtp )sUs cl J isnnun, by 1 lof 1 Miitin J )unein, 

1 K S lilt sj c Its deseiihc I 1 > fht uilhor were /fhil // 
sp 11, /iifiitj 1 ) / r ; /, sp Ti , an I i second 

peel s ol J/nnui \f r I idi these ftntii ire t mpo c 1 of | 
Ktf Inulding coi il , iiid the spe i s line clesciibe 1 iin 1 ubledly • 
1 el uig( (1 to that e 1 t oiy liuv le piled the nilunlti iditions 
] lulin I0 eoi li ittls 1 he iiUhoi notice 1 the facts is ti the 
listiitmlK n I lind and w ilcr in the \ii!s*'ralian Kgi n in J >wti 
( lino/ )ie time which arc i<\faltd by the deposits be I >n,^iiig 
l ) tint igc, md ill li lie l tint allh m^li the iiisulii distiihiiti ... 

1 the hud liny hue been uiitiv n\x u It to the n )\\th of coral 
Kifs, lh< (Mill of a smt ihle s( i It mpei ituie in t!i htitud 
ol 1 isnnn i is insuKineui ly e s] lim 1 y\ “.uigl 1 he ol dm old 

leef building corals uiviv/s on tl t sh i s ol 1 ismaun in the I 

/(huKpori n utut 1 im , I ur dl the otli 1 foniis hue dir I 
ott i lie coi il isotlit im woul 1 have lo I t l ht >udi of lU | 

pitseul yiosition to einbl itrl t i lloun h s( utli of t ip 11 ivc, 

ind this eouli bi c lust 1 onh 1 y a elnnge m the amn^e ii'^nts 
of hnd and sea, an 1 111 the j » ilu n ol the hr nis lie 
autlioi indie Ued die gnieial an inpimnt cf i md win h s’*cni( i 
to liu< j)ie.\ nkcl, . nd iioHee 1 lint at ill it peiiol and even 
cirhei the cord IS Ul eim ol 74. r< lehetl tullv -’S’ noith of Us 
piesent posilioii in the 1 ortioii of Ihe )be anlijie/dean to J as- 
iiianii , but It would seem to le pme more thin ni le gtogiaphi 
eal chillies to leeouiit in the iMsUn of imp ntaiU ietf> in 
western, I e nil d, imlsmthenl uop< md 111 1 ismani i sy n Jiro 
nously 1 lie tloi i underlying the niaiine C am )/oic deposits of 
\ ictoiia mdie lie lro))i al conditions, as do the J eln lodeiniata 
ol tlie sueeeidinp sli ita (ehscribe I m the foil iwmg pijici) The 
fossil ])hrus of the Aietie legi ms, iioni the C ub inUeious to the 
,iiwv.ent epoch, give evi lenet ol the cm teneeof hi her tempera 
lures and of other eondilions ot light tlnn those n iw y levaihng, 
hut were the polar a\is at light mgles to llie]>lanee f the eeliplie, 
ind were there no grt itf i node tlnu it present, there would be 
t <pial day and iiigiit at ill p ants 1 Ik diliieulty is to account 
lor the ])Ksent positieii ol the axis on ihi snptosition , I ut the 
author sugpslcd that the great subsi Icnces of Miocene lands, 
the foimit on ot tlu soulhein ocean, and the vast upheavals or 
northern aieis i the close ol the Miocene epoch, miy have 
suliieed to produce the piesent eonehii >n ot thugs — On the 
Lchinoclermata (f the Australian C anozoic (Teitiary) deposits, 
hy Ihof r Martin Duncan, 1 R b In this papeg afur 
noticing the history of our knowledge of Australian lertiary 
Echinida, the authoi gave a list of the species at present known, 


amounting in all to twenty three, and described the following as 
new’ species — Luott/a? iur(s/ta/i(F^ Itmttcrhtnns /tn a/us^Arac/i- 
itt; J L A chu^aia , R/ivnchop\ J t/n^ 

nohttsius ausha/n , 1 itsi>a/ir^ ATardia atwmala^ Eupa 

lotundut,, an 1 / I inf 1 Ihe authoi remarked upon the 
characters and synonymiy of the previously known species, his 
most itnpoi taut statement bcin ’ tint the so-calle I genus Ifcmi- 
IS in reality identical willi the lecenl gcMus Jaitniay 
(iray, as cleiily shown by fine spe miens in his possession. The 
most markt I geimri of the cxi ting Austialian fiuna are not 
It presented, but art leplai cd by numerous Spatangoid three 
spttus, how eve 1, are idinticil , hut tw ) of thtse have a very 
wide range ( )f tlif' reiii lui Ici , nine aie allied to recent Aus 
trilian spe le , mo tly fi im the n uth oi the eontment , .ix arc 
allied lo Juiipfan and \sntie ( ttact m forms, five are 
closely il1 Uc 1 1 > Nummulitu lyiies , in 1 one spt lk s a]ipears to 
be 1 mg to a ]^eciilnr evnm namely, / un/ i /////;/ 

I ail be — On tin* \ 1 ? ) em f > il oflliiti, b\ Mi K T T e( h 
me re <»uppy , I J s 

Anthropological Institute, Miy (» — ( ol A Jane 1 ox 
prcsid“nl, 11 th( clnir In a jnjier w th e lyuous table , under 
the title ot luhistoi r natni s o( weapons, Mr Hyde Clarke 
tneed in ciih < liipitr in the histo’*y ejf culture showing tint 
tlienanits ^ w ipons and to )K wti widely eli till i It 1 inion 
the ihoiigine ( Alfua Vsn, Aintraln, an I Amin a H< 
lilusni‘td tilt irehiol’gual i^lntim lo the stone agt ly citm 
( mf iiniiti >* betwein axt ind 1 nife and sl( nt In Afiica 
whtie s euH weip ns 11 • > •’i as is known me, the exidenct 

of nanus is sti mg in afliimation of iN having j isst 1 thi mgli 
a stone e po h — 1 anon Kawbns n r ad a jiayiei on the ethiio 
1 riy hy ol tin ( 1 nhn 1 Imre weic two theories ic pitting 
tiuu oil ill — il( (le tin* they weft Dermaii'., the olh-i that 
th y W(! t tlfi J h( evfhmi on boMi suits wa slight, ind 
vei) 11 nly 1) dance 1 J he major ty of the eaily write 1 > weie 
in livour of tlu ( tllie \iew C rsai, wlio picmounced the 
( inihii to Ik (jtrmiu , miy not ha\e met with any (jf yiue 
bl )o 1 Miuli w uil 1 epenil tfii tin nicimiig of the term yehow 
linr an I th leismiu th eni) I lym ul ot (title sy it mile 
( inibi m eamy Ilu n ni“ ( iiiihn In. o near a 1 1 ■>( mb! inc( 
lo ( yniiy (the / in ( amhiia htitigau.ual koman a I luion) 
lint I iis w i y>tiha])S is go >] evideiiec a '’r y m fa\ uii of the 
( ».lti iirmitie s (f the ra " ( )n the while ( an m Kiwi n in 

iiu liiu 1 tothisM jv \ shor* cimniumt ition fi im 1 1 )f I \ uli 
ek iilingth'» 1 luiiebeclden,’ 01 st >11 1 lonunicnts n 11 lUnd, 
was rail)} the 1 )u e e t )»• Mi I M J » al i > )1 

entomological Society, Miy , — Si *■ ulney ui Ir Siun 
tiers, ( M( \!t'=‘ ])iesi(Uiit, 11 the < haii — M julcs 1 ’ch- 
it 11 I’ein, of M rntynll tr was b-’lloted for an I eltelt I a fo tign 
numbir 11 kex f I lelhns sent f ir exhi hilion vinous ]>i iti h 
l«puloylen, recently siibmilk I to M Gueiiee tor his opirii m 
md delt nil lint ion One of the m^st imyioitant w as a A ////, 
1 taring some it tmblaTm^ to \ inthn priti n e/, not known to 
j M (jiuntt tal en at (^)iu eusiown, flyingovci bramble 1)1 as.oms, 
j in |uly ti August, iS7» by Mi (j 1 Mulitw , it was pIso 
1 unknown, is I urope lu, t) J) Stiirdinger Mr Distant cx 
' 1 1 Kiel 1 >eri s of six exaiiyile. ol the buiterfly, J /torn aid /, 
Hewitson fi am ( osta kiei showing a xery consul ablt vaiia 
tonininrkm s t) which the ‘^y)ecits is evultnlly liable Ht 
I also c mimunie lie I s me nmirks on the A/i >p d utri c\{ ( )sta 
kua, with desenyrtions of sptcies not incluekd in the ( U)1 )gue 
ot Mes is biitlti an i Diute, ymhlished in the ‘ Jhocc dmgs of 
tlu / nil Mt rl b )cicty for 1S74 — Mr D >u.,las exhibited syieti- 
I mens of tht C 010/0 JNut (/ //jZ / p/ii\ pja n aj p /), th“ ve^^et ible 
' ixoiy <f eommeiee, of xxhielr the interior-, xeie eninely eaten 
1 awiy by a syi cus of taj) hv/ee (me of the htiuhid r) A 
’ sjae^imen of the beetle was shown, xvith nuts, fion th** 1 ondon 
J locks, winch had been ucently imyaorted from ( f lyafyuil - 1 he 
Secret iry read a letter he Ind received fiom the J ortign Offne 
Depn incnt, enclosing a dispatcli fiom her MijestyS Munster 
at Malnd, relative to the steps taken to check the rax ages of th** 
1 leust m Synin It appeared that eonsidtrable apyiiehension was 
felt in many parts of Spam thai the crops of various kiiieU would 
«uff r gieiily tin -.year from the 1 )cust, and the Cortes had already 
X Ited a 1 irge sum to enable the Dovernrae it to take measires to 
prevent tin t alamity, and by a Circular addressed to the Provmcial 
(jovernors by the Munster of “ 1 omento,’ published m the 
Otticial Cxa/ette, they were directed to make use of the military 
foiccb stall jned within then respective districts to aid the popu- 
lation in this object. It was stated that thirteen piovinces wcie 
threatened with this plague 
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Jllrv 25, 1876] 


Geologists’ Association, Apiil 7 —Mi. Wm. Carruthus, 

1 K S , picsident, in the chan —On the ^olcanoe8 of Iceliiid, 
with special reference to tliose mountains which have lecuitly 
uuplcd, by \\ L Watts Ihe vast mass of the \atna.]okull 
rest^ upon a bisc of luh and agglomerate tiivciscd m many 
]>lacesby intruded basaltic and other liMs. Ihis mountain and 
Its immediate ncighboui-) constitute the highest ind piobably the 
oldest pait of Icchnd, for its lava stieam*" aie in a state of lum 
and decay unequalled m any olhci part of tlie couiitiy, and it is 
e,irt upon its soutliern base by sea-eliits, which must have been 
washtd by the ocean when many othci pads ol Iceland wtic 
under watci, unless i vcrysiimus dc]nession has taken place 
simc the southern outlvnu hills of the \ ntna and Skaptar Ji kulls 
weic w ishcdby the sea 1 he fires in the Valnaarcnolyet c\tnnt 
C rossing tlie dcsci ts to tlu noiMi of the \ \tna } kull, on the 
wcsti L laigetiict of Iwa, the gicatci ] irt of which has flowed 
fioin Skiklbieith wliil t m fiont use the Dyncjuiji 11 or ( liain 
bei Mountain,, the vok inocs which caused s) much dimigt 
to the north of Iceland last >piing J hesc niountaiiis ire coin 
])() cd of iialigonitic ig lomcrite, and arc in iniiiy places li i 
vci cd by dykes and niis m of lavi, whilst nunuiou pioliu ling 
scoiiaceous ciags ‘suggest tint lava stieinis in ly he Inneith 
ilu sidcj liivebeen ii snred and clicked b) llu violent cailh 
<|inl es which jncceded the criij)tum of list spiiiig In llie I iti 
III le <)I 0^ N , and extending t islvvai 1 tow irds the sea 
shoie, tin eoutiUy v\ is found to be liewnwilli i hgbl vihi ous 
piiiim c, veiy vesieui ii and assuming most be iiiliful sh ipes J he 
cialei fi< m winch this wis elected is silitalt 1 m the s mlh eciuei 
oi the Askja (ovil w< oden cisl i1 , the nimepvcn to an elevated 
jneet of lind enclosed uij 11 ill si Ics but the nortl cisl l^y scan 
detached see ions ct mount iins I ii tissuies in lliu vole ino 
weie suit n iclive eiupLion, sending foithv ist volumes of s cam, 
i daik gianulUcd fetid eiitli wliuli occasi nally fell aioiin I in 
showers, and a little w itei ( opious floocU of watei h 1 1 flowed 
down the sides of the volcano, this is the moit lemarkable, as 
the l)}n^)ulj 11s are ntuhei glicid noi snow e ipi cd mountiins 
llu (Jsl lagii (chasm of the oval wooden casket) is, moKovci. 
\t lei t thiity light geogta] Inc \1 mile fumi the lal « of Mwitn 
and foity five from the ne ntsl e i si ( n llu e oiul eenln- ol 
rce lit vcle 'imc letivity is sit 1 iied in th 'IwctnsOr h, wluie 
thevileiniL hus fir L nude tl 11 q ^ e imiec h->t v 11 A.ltci 
the viiluit tiitliqual cs winch a( t iuistnus, jSy^, sh x k Ilf 
north e ist of Iceland, a fiosuie twelve miles ni kn th, and vny 
ing fiom one to thirty feet m bieidth o) cue I m the west jxn ion 
of the W\vatiisC)io 1 , and eonimenctd to cj« et 1 iv i from fom 
teen 01 hfkcn dilleieiil points \1 my 0 / the sni iJier fissuus 
foinnd by these earih |ud es c ist up stones and ashes, md livn 
Utile I up thi)i^h them Ihe gieal dis huge of lav i, how 
evci, was ii m ♦he gu it li suit winch filmed \ lava sqeuu 
son e thirteen miles in Icii^^th, md v trying from one to three m 
buidlh , it In oveillowetl an ul ler lava slieani which had issued 
from i vent m the Myvatns ( )i li, eiiled the bvmagj i I Ins 
li suie I roke out un in Maieh, an I c mtinued in t state of 
Intel initieiiL aeiivity i ntd tie following Apiil Ihe Iwa is 

bi due, and diffeis burn the ancient slreanio only in its not 
ccritaining ohvaie Ihe bin lament d ruck of leei uid is the 
1 ilagointietufi of sub afpieous c 1 i^in, disliirbed an 1 u times metv 
moipho d by eiiuiinou mas es of imygaloi I il basaluc lava, 
these aie ov<. rJ ml by sid) leiul livi '-tieanis, pumieeoiis tuff'*, 
and a^^^hmeiatC') which ha/( been fornn d by debacles and 
atiiic 1 lieiie intlueiieej 1 1 lehylie Iwas occur but siiningly, 
tlie tueh^tie bind up|fstd to bi cet the island from Cape 
Lant mesb t> 1 ejl )ane^s being unsiq ported by investigation 
liaeliyLes in a much altered eondilioii have been found around 
and between llekler and the geyser Obsidian u seldom met 
with lu stilt Mount rviil, liowever, m the heait of the Vatna 
Jukull, consists of this rock, whilst the pumiceous outbiust of 
the Oskja J I must ilso be lefciicd to it 

May 5 Ihof J Morn ,1 (r S , vice pre idcnf, m the chair 
— Oil the section of llu ehloritie m irl and upper giecnsand on 
the northein side of Swini,^e 1 Jay, by II. George 1 ordhani, ' 
I G S — Notts on the geology r f the ntighbouihood of Swan^ 
age, by W. R Biodie 

Institution of Civil Engineers, May y - Mr. W. II 
Barlow, vice-piesident, in the chan ihe first paper read was 
on the eonstniction of lailway wagon»^, with special reference to 
economy m dead weight, by W. K Browne, A'^soc Inst. C .Is — 

1 The second paper read was on railway rolling-stock capacity, m 
relation to the dead weight of vehicles,” by Mr, W A Adams, 
Assoc. Inst. C.t ^ 


t VMl I U> I 

Philosophical Society, Ul 'S \[, \ ]\ >wiiv t >mmutu 
cation wis made to the Society 1 ^ U 1 t kik M uwell, on 
Bow’s method of drawing diipuu m iivjliievl ♦tatics, with 
iliustiation born Ptiuctlii i s I cU \iiaim. s i stiiulure e»m* 
sisting of puces jointed to., Ihei at tluu c\lujniues In clia- 
giams the joints .au icj usenled Iv \ iint , ml th puces hy 
straight lines loining the points Adu nmol he i \ tigur^ 
such that the foicc aclm., ai each joint >1 th fi une aie ie| ic* 
sented in diicction ml mi^nitude ly the si k of a polyg m 
m the diagram of sties When tlu li igi cm sire s is such 
that to the lints which meet in a\>nnl in tlu lugi uu Lones|oul 
the sides of i polygon m tlu liuni,thc li line md the dugrim 
ait said to he leeqioed Mi k II I >w,C I ,1 ks 1 ,mhib 
“ 1 tonomics of ( onstructioii in rtUlion ti I lanud s rutUnes, ' 
Ins pointed out i method tf eonstiueling utipioc 1 diijiamj 
which apjdies to casts wliiehlhad fcirnuilv tlioiu lit iiinirae- 
tieiblc Mi JJ )W assigns i leltei to each cm losttl sj ue of tUo 
frame, mil also to cith division of ttie surroumling spue as 
sepiiited by the lines of utimoflhe tvftiiiil b ic.t When 
two pieces of tlie fiame cio^s t itli othci without bem loiutel, 
Ml bow tieils them as it they weie )omlcd J lu t \t the 
p» int of intti ( lion iie lepiesentf 1 by i paiallologi mi lu the 
dia,.iam of sticss tlie letten iie ])l n ed at the pomls win h or. 
respond to llu eiitlo ed s; nc ot the fiamc In l\ aneelliei’? 
ct 11 the thiee c xleiinl foitc leting at the centre ind tlu two 
bi icing points meet in i ptunt in the dii»onal thiougli tnc other 
two angles of the rh nnbu I o c veiy positive cell in which tlie 
centre isoutsidetle ihoinl u contS[)on«ls a ncgilivc cell m which 
the ceiitu IS msi 1 ( the ihoinbm, md if the point of ec ne )Uisc of 
the force is out ule the iliombu in one else it is nimlt iii the 
tier 1 veiy lull m lie cue li uie 1 i>u ditl to the eoiic* 
sporulin 111! m the oth 1 md the only di(<eienee is tint the 
acute m^kb c I I le ihoml u , m one figuic eoncspoi I to the 
ol luse in ks m the otliei I hc-it twifiuius Invt tlie same 
di qrvm ot stiess, so lint the stress of eon esj oiidmg pieces uithc 
two li mu b 1 the same 

Much > Ml leu mini 1 e nnin 1111 iliui in i let 
1 m u d st mec t ikc 11 hy Inin and 1 1 if lu 1 p c uii u c it imi I iiiecs 
111 i iliinin, ( )et b 

Mirch Ml \nnii» son icil | ij 1 1 mi the itlilionoi 

t u 1 III I I lo III t ul in m mini ils ( >11 vil d I net i)> Mi 
H J 1 ixtii 

iM \ (ill 

Liter iiy ind Philosophic il Society I eb >2 Mi I 
Selnmcl I KS | le 1 lent, in ih einn Nub •» c n a colki Lion 
of ij p iratu> cm} loyc I l>y 111 1) dtoii m his it se u It , wliieh 1 
a!) L t t J 1 c c ' hilnled (by the ( )un il ot (lie I it* 1 iry aiul Philo 
H liieil S( eiety of M m lic^'tti) U Uie I 0111 1 sliiliiUoii ol S leil- 
lilu A[),)irilus it S niih J\c nsinglon, l)y Prol l\)«.toc 1 k S - 
A letter horn Mi \i hur W m Witcn lUetl J\ qle , J cb (), 
Pyb, was leul liy Mi Jnxe i iell, giving some at nuU ol the 
N iples /oolo.,it al SuiK n — On Ucnl n li n m the v dhy ot 
the Weil, Ac , by Piof 1 S Al lis 

I eb 21) I W 1 inney, I k S, m i]i tlnii \n ice nint 
s nnc till/ c J ciimcnts vvilh o )iu ml umul iq ( 11 its 
eleetiied oiigm, ly | 1 Piutci, 1 k \ S Jscsiilt^ (I iim- 
gtuge ol sLi vatioiH mile it 1 eele ne u \I ui licol 1, ouiin,. the 
ye ir rSyij, by J liornas Mu keieth, 1 1\ \ S 

March 7 Mi 1 St liuiiek, J k S , | le 1 knf, m thv, eh in - 
Ml K S 1 )ale exhibite I luciine is of ciy Id f uljdiite tif 
lead ftiuiid ni alum 1 hi On tlu tl i tlu itatydis 

J I lyc I by tliuggisl m llu disj iiiing ol [ liysit 1 m> j le enplions 
111 (lilfeienL town tin ii h it f iij,! m ( ar I Scotlind, ly Mr 
William Thomson, 1 L S 

March 1 ^ Plot W I >) I Lev kin , 1 1 s m th chin 
Ml ( Im I ls JJ mev ( vinl (t 1 a cuts ( f li les diu (latm s iin 
laiities ol Uuc nit in I)u lylc 1 iiuuis ml M mocotylei tin >us 
stems Mr K D Dubilnc 1 (. S , t xlnbite I i scuts of 
spteinien » tjf veiy young / ml i ttl in ^ nv ), shtnvm., (i), 
tin two cye-s on t icli si i- of tin veift I lal j lane ( 2 ), lilt lemoval 
-jf the eye from tht uiidi r 1 le t > tin d n d 1 1 ,e , ( >) the appeal 
aiiee of lioth eyes on the mi( (npj ci) 1 le of the tisi) JJt il»> 
tommunicated some notes matle tlunn, i visit m tlie pa t summei 
to the Swedish shell beds cjf Uldtvaili and the lu 1 Jibouimg 
district, md exhibited a e dketim >f the fo:.sd of reinaikablt 
extent and beauty list of shells foami in I ynmietan Biy, 
Angle^ea Lorrectnms and ad iiUons, by Mi John I'Juit, 1 G S 
Addenda md eorrigt 11 d i 

March 21 —Mr 1 Sc’iui tk, i Jv S , j re i lent, m the eJi ur 
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— Dr. Arthur Schuster exhibited an interesting collection of 
objects brought by him from Siam and the Western Himalayas. 
-—‘On a graphical method of drawing spectra, by Mr. William 
Dodgson,— Evidence to prove that a bone from the Windy Knoll, 
Castleton, named by Prof. W. Boyd Dawkins, F.R.S., ‘^Sacrum 
of young Bison,*' is a sacral bone of the Cave Bear \Urs7i5 
spda'Hs), by John Plant, F.G.S. 

April 4. — Mr. K. Schunck, F.R.S., president, in the chair. — 
Prof. W. Boyd Dawkins, F.R.wS., called the attention of the 
Society to the depreciation of silver which is now under the 
notice of a select committee of the House of Commons, and in 
connection with this called attention to the enormous mining 
wealth of the Nevada silver-mining district, a part of which he 
had had the opportunity of examining last autumn. — On some 
isomerides of alizarine, by Edward Schunck, F.R.vS., and Dr. 
Hermann Roemer. — Prof. Boyd Dawkins, F. R.S., said with 
reference to tlie Windy Knoll bone, spoken of by Mr. Plant at 
the Iasi meel ing, that he had re-examined the evidence, and con- 
sulted Mr. Davis, of the Biitish Museum, and found that he was 
mistaken in referring it to bison. The evidence of the jaws and 
teeth pn>vcs that the bear of Windy Knoll is not the cave, but 
the great fosail grizzly bear (6^. /t'rax fosstlis ~ ll. pnscus). as 
may be seen by a refeience to the Quart. Geol. Journ., I.ond., 
1875, pp. 251-2. — The ICucalyptus near Rome, by Dr. R. Angus 
Smith, F.R.S., V.l\ 

April 18. ---Annual General Meeting. — Mr. K. Schunck, 
F.R. S., jiresident, in the chair. — The number on the roll on 
April I, 187O, was 166. — Mr. Edward William Binney, F.R.S., 
F.G.S. , was elected President, — Mr. W. E. A. Axon read a 
note on a church bell, at North Wooton, Somersetshire, dated 
A. I). 1265, in Arabic numerals, and on a MS. dated A.i). 1276, 
in which they are freely used. 

Vienna 

Geological Society, March 7. — M. F. Karrer examined, 
together with M. Liiizow from Odessa, the limestones and lime- 
sand beds of the environs of Odessa, and found (hat nearly the 
whole mas-, of them is comjiosed of Foraminifers belonging to 
the genus Nubeciilarui, whicli atucli themselves to various other 
})odies, and theieiore appear in many dilTerent forms. — Diiector 
Ruecki r stated the most icceni results obtained concerning the 
diviNion of the coal-stiata ol Ajko, m Hungary, and presented to 
the Sociel) a rich collection ol fossils from this country. — M. F. 
Posepny icfcned to the salt-pits of Bex, near Gcuf, and argues 
that neither the salt-beds of tin* Alps nor those ol other countries 
are bound to a fixed geologic d horizon. — Dr. R. Hornes on the 
remains ol Anthracothcrium iio u Zovencedo. 

Paris 

Academy of Sciences, May 15. — Vice-Admiral Paris in 
the chair. —The following papers were read Meridian obser- 
vations of small planets at the t Greenwich and Marseilles Obser- 
vatories during the fust three months of 187O ; communicated 
by M. Le Verrier.- Note on the theoretical and experimental 
determination of the relation of the t wo specific heats in perfect 
gases whose molecules are monatomic, by M. Yvon Villarceau. 
In the ideal case where each gaseous molecule consists of only 
one atom, the relation of the two specific heats would be inde- 
pendent of tlie chemical nature of the gas, and equal (the author 
showed) to 1*066. Now MM. Kuiidl and Warburg have lately 
obtained for mercury vapour the number i ‘67. He suggests the 
possible existence of other monatomic ga^es. M. Bciihelot re- 
served his absent to the conclusions regarding mercury vapour. — On 
a working model of a new system ot navigation locks, applicable 
specially to cases where the surfaces of water of the canals are 
very variable, by M. de Caligny. — Second note on the bitter 
lakes of the Isthmus of Sue/, by M. de l.esscjis. Notwithstand- 
ing the solution of the bank of salt in the middle, and the evapo- 
ration, the saltne.s8 diminishes. This must be due to cui rents, 
produced through difference of den.sity between the water of the 
lake and that ol the extremities of the canal ; the heavy water 
flows to the sea, while the surface currents bring in water that is 
less salt. Hence an orifice of small .section may suffice to pre- 
vent large sheets of salt water, though far from the sea, being 
concentrated by tlie heat.— Study of several questions relative to 
the Suez Canal, M. de Lesseps. hiUr ahuy rain now falls at 
least twice a month ; during the construction of the canal, pre- 
vioudy to 1870, M. de Lesseps observed rain not moie than 
once in the year, — On the danger of introduction of certain 
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American vines into the vineyards of Europe, by M. Mares. 
This is on account of the phylloxera found in galls on the leaves 
of American vines. — Mineralogical and geological researches on 
the lavas of the dykes of Thera, by M. Fouqu^. This memoir 
furnishes new data on the distinction of felspathic species, the 
simultaneous presence of several triclinic felspars in one 
rock, the structure of lava at the moment of effusion, and 
the bedding and production of tridymite in volcanic rocks. — 
On the phylloxera Issue of the winter egg, by M. Boiteau. 
— Another note on the subject, by M. Lichtenstein. — On the 
presence of phylloxera in submerged vines, by M. Trou- 
chaud. — f")!! the effects produced by absence of cultivation at 
the surface of the soil, in vineyards attacked by Phylloxera, by 
M. Francois. — Epliemerides of the planet 162, by M. Rayet. — 
On determination of the temperature of solidification of liquids, 
and particularly of sulphur, by M. Gemez. The point of solidi- 
fication is sometimes substituted for the point of fusion, being 
supposed identical with it ; but the determination may be vitiated 
by phenomena of superfusion, M. Gemez utilises these pheno- 
mena to determine the temperature of solidification with great 
precision. He shows bow the temperature of solidification 
varies in the different kinds of sulphur ; only insoluble sulphur 
being constantly solidified at one ttmperalure, whatever 

the temperature at whicli it has been fused. — On calorific spectra, 
by M. Aymonnet. He used a Bourbouze lamp, and a refracting 
system of flint. The heat maximum a])proaches the less refran- 
gible part of the spectrum in proportion as the temperature of 
the source decreases. Flint becomes less diathermanous as the 
temperature falls ; a solution of iodine in chloroform, more dia- 
therinanous. (The distribution of heat in the spectrum is indicated 
by numbeis.)— Dn the picscnce of selenium in refined silver, 
by M. Debray. It is nearly always present, and comes from 
the sulphuric acid used in refining. — Chemical researches on 
vegetation (continued). Functions of leaves. Origin of carbon, 
by M. Coren winder. Not only can leaves acquire caibon by 
their surface, but they can assimilate the carbon contained in the 
carbonic acid which circulates in their tissues. — On the heart of 
Crustacea, by M. Dogiel. 'J'he muscular bundles of the peri- 
canlium act in the oppo^ite direction to those of the heart itself 
(they arc dila’ors). The blood of Crustacea is to be considered 
as lymph, and their heart a lymphatic heart ; its movements de- 
pending oil the action of the nervous system on the muscular 
elements. — The limbs of the aquatic .Salamander, fully extirpated, 
aie not regenerated; noteby M. Philipeaux. The basilar bones must 
be comjiletely removed. —On the signification of the filament of 
the stamen, by M. Clos. He thinks it the analogue, not of the 
petiole, but of the nervureor median portion of the petals. — On 
the crystalline system of several substances presenting optic 
anomalies ; theory of crystalline groups ; explanation of dimor- 
phism, by M. Mallard. — On a new mineral from the Pyrenees, 
by M. Bertrand. This, called Friedelite, is a hydrated silicate 
of protoxide of manganese. — On the flora of the sandstone of 
Fontainebleau, by M. (^intejean. -On the antiseptic properties 
of borax, by M. Bedoin.--On a new motor based on the ela->tic 
force of solul bodies, by M. Arnaudeau. 
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THURSDAY, JUNI i, 1876 

J^CJLATIIJC W O hi II 1 ! S 

\ 111 —Cinkinb Wwnii I homm)n 

/^IMRLLS W^VILLL 1 HOMbON \Mb bom at 
I>ons)dc, a small piopeit) in I inlitli^oxN hire, 
which had been long m his fain 1>, on the 5th of Match, 
iSjO All his eirly assocKitions weic uith 1 dmbin^h , 
his Lthci VI as a sui/con in the 1 ist Iiuhi C.ompin>’s 
sciViCe, and spent niost of hi^i life abioil , but his g>and 
fuliei was a distingui bed 1 dinbuigh cki^)niin, and his 
gicat giandiather was “ Prmcipall Cltrh of Chancell ny ^ 
p UK tim of the icbelliun of I74j> 

\V)\ille Ihonison got most of Lis schooling at Mei- 
elu’-ton Cx tie Academy, at th it time' undei the excellent 
luanagein nt of Mi Cliailes Cliilniei'*, biotin r of the 
fimous diMUC He left school and b^gan the il 

course ill 1 dmbingh Univeio tv in the \eir i ''45 
A ter stud>ing lor time >tais Ik fell 11 to ‘^omewh it 
deliCvUi health fioi i ovenvotk, me. wink still Swaieely 
more than a lad, in 1050, to g im a >eu's ust, he 
a-'cepted the Icctuicrdup on but lU; in kings College, 
Abeideen In the following )e a Ik wai appointed 
Uetuicr on the same subject at Maiisehil College 
and C nivcrsity, which Cniveioit) eonfened on him the 
degree of LL D. He at this tmie was <111 mdefitigibh 
worker among tlie lowei foims of animal life, and pub 
hshed several papers on the Poljzoi and Seitulxriin 
zooph)tes of Seotlind 1 ven at this time some of his 
pliiloso])hi( il speculations as to the dcvtlopmeiU of 
eertim Mtdusoid forms alti acted notue, tliou^h the> 
appeal to have been considered too daring b> Johnston, 
ot Berwick on Tweed, and 1 dwatd J oibts Whit would 
these woi tines say, if lliey weie hvjii^ no4, ibouf the Mucl} 
of Ontogenesis as it at picscnt exists among t us '' 

Towaids the close of 1S53 a \aeanc> arose m the I ro- 
fcssorshipof Naturil Hi toiy (Botan> and /o dogv ) in the 
(hiccups College, Coik, 0 \ m^ to the icsignatio \ of iIk Rev 
W Ilmeks, I* L S , and on August 26 WyvilK 1 hoinsoa 
received the appointment. He had, however, haidly 
settled down to the duties of this jnofcssoiship, whin a 
vacancy oecuirtd 111 the Professorship of Mmei ilog) and 
Geology m the Queen’s College, Belf isi, by the naiion 
of Fred IVPCoy, who had been clee ed to one of the 
piofessorships in the INcw C nivcrs ly of Melbourne 
A\ yville Thomson appln d to be ti msfcired to the 
belfast eh iir, and waa appointed thereto m beptembei 

dh I ext five yeiij welt ye iia of bu > woik foi 
hi n 1 j ael liu n to co ir^e> of leetu ta on (j ohv> ar d 
Mu Cl ih),. V , he laid th foun ». 10 i ai d 1 It u, a ^ ood 
deal of the sup is rue'uie of the pit 1 1 I e\( e lei t M useuin 
of tlic f>Kena College, Leif i t In ad lition to in xn^ 
pa^cis on zoological subj ets, pu lishe 1 b) huii at rliK 
date, we ma> mention ore on a genus of I iilobitcs, lead 
befoie the London Geological boeiciy, and on a new 
fojsil Ciiiiped, published in the ‘^Anrals of Natural 
idistory.” 

The study of fossil foims without a good knowledge of 
existing forms is m itself most useless, and a palaeonto- 
logist of this sort IS aftei all hilH moie thin a cataloguer ; | 
VoL. XIV.— No, 344 


such was not \\ } ville 1 homson At this time, one lasi in a 
in ^ group of the 1 eluu u in vhe I il) Stai'> attrictedlns 
attention, md whik in'vs 1 it.n ilu innnense a vem* 
blageo** exUnet founs IkiOI ^ n tUi ti, he dctetmined 
to Iviiov all tint could be known ibout th * life histiry 
of the few living foi is Tine llu ill i turns \ mj^hin 
lhornis>n hil some thnl> >eus pie i u U discovued 
am’ dcseiilnd ilhiiihlenti iinis in I h u\ ileit rmm d 
th It U wa >biil the )oun^ i cofoimunu niho^hbtiu 
t fill 1 JSN feathe 1 11 , but i re it «k il uiu lu cd to he v one 

eie the histoi) e I even this foim vv 1 cim.lt, .1 i v i-, 
not until the elo^^c of thuWwik I lioin u 

St iiehes weic suflieienlK ul 'nee i to en bl. hnn to h\ 
them bt foie the ko) il Soi it \ 1 *u . hu< sune Iftn 

published in the volume of tl c 1 lulo ophi .1 1 1 in \ 
turns for iS6t;, an 1 it 1^ not too lu leh to n th it ll I*, 
memoir will cv el be a witiie s cl the authoi uutc uul 
acui’ialt pow i-^ of r^sciieh due illus nt\ ms le ill 
0(111 excjuK tel} linislied sketelus b} llu i ul or, id 
show a most cn\ixble puwei of ili iwin , n ait lu n t 
iiidispensibk to the n iluj ihsl J hesc in\c sli„ iti >1 lU 
the peniaeiin id stages ol t oniiluli wcu hutpirlof a 
le les ol obscrv itions on the i enus Pent ui nii itself, xml 
Wyville dhom^on amis ed i lot ol miteinl with tlie 
obi ct of wilting i iiKiium on llu , loiip. 

About 1S64 the son ot the' illuslnous Miehiel )U , 
Professor of /)olo,^) m the I nivei it} of Chn tiinii, w 
one of the Acting Commio nonei J of I i hciusfoi \>i.siv 
and as such was eng igid m a stiics of s lenidi ui\ 
gitions as to the fi luii s ( 1 the I ofolen I 1 mils suu 
ateel on the north west coa t of \o w > One <1 
c’reel,^mg in wall i ib nil ,i > fe et elee]>, f )i th puijio e of 
dcteiminn ^ the c 01 di‘ on of the s^a b d he oht lined i 
numbe of S| ei mu o'; of i sti imp C 1 11 cml, w im li it c t( t 
tnukhiii < IkuIj, ?) t 1 nhl e the pc nt i iiiuid » of 
C< Ni/ (liJ Sii/ //, with wlueh he wa fiinil 11 

llei It IS bit light to imnti>i th it aiiiiosl up tt lljii 
dalc,nien of b( u lice seemed to h ive made up then in i Is 
th it life di I no and eovdd n jt c \jst b low 1 i eil im d« })lh 
ot tiu SCI d Ikk wei« , ''Ce. )id 11^ to I Iw iid 1 oibc fi\ d 
701 e of depth the httoi d zo u , bet cenlow indiii^h 

watci milks , 2nd, the 1 unina 1 11 /ni , fioni Jovv w tl 1 
to a elepth of fi'teen fitbemm, pd tin. (o ilimi /( n , 
fiom the tiltecn fathom lin to i d j>tii c f f ft> ftihonij , 
and 4U1, the /one of elc» p i c n d > c \lt 1 ilin^ boi i tlie 

cdg( of the CoralJiiK zf ne to an inikn wn Jowei Jiinjt 
In th region, as we dtseend cktiui and dec pc 1,1s 
inlnbit lilts become moie md nioie iaodifi..d indfe/ci 
and fewer, indicating oui .fipiouli Ixwtidj in ab} > 
wheie life is cit’ici e'lin^uishel oi exlubiis but fe v 
|spiik t J rn lik Its 1 ^ 'h-* P' ' * J hou,. h llu very 

i rein 1 k i entail 1 nc I o n i( n li 1 w Ifi tl tin 
t’eplli of lilt sea X tie ehstUileof Ji ( >tMinn tine to 
tjim 1 nitkible spe ciineiK vv . 1 e w t i ch> i t bi ui^ ht 
up lic>in veiv p It anl the o ni nc s nlic 

of wliieli w..ie known In J ( i t , h d ti e c vjdt nt eile t of 
nukii g him, diniij^ l<ie lu r ; n t cf hts life wiilc 
cauii >ubl> on tlie siibj el J liw le uler who would c ire to 
know all that is known as tt) the iCcOrds of the cxistenee 
of Ife up to 1865, will find a fu'l account iheitof in 
W>ville rhomson’s Dvpths of the Sci ” 

G O Sars lost no time in announcing to Ins father his 
interesting discovery, and, acting on Prof. Sars's advice, he 
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went on dredging at depths of from 700 to 800 feet, finding 
an abundance of animal life. In the meanwhile the elder 
Sars, knowing that Wyvillc Thomson was working on the 
subject, sent him word of his son^s discovery, of the sig* 
nificance of which he was still in doubt, and invited him 
to Christiania to see the specimen. He went, and on 
going over the matter together they came to the conclu- 
sion that the new Lily Star seemed to be closely related 
to a genus called BourEueticniius^ a well-known fossil, 
and was consequently a degraded form of the family 
Apiocrinida\ This was a startling discovery ; it seemed 
now almost certain that there had been found not only a 
living representative of a long lost group, but a form that 
might be regarded as having lived on from the great 
Chalk epoch even into ours. In the train of thought thus 
excited, we think we see the material for speculation, 
then a fixed determination to prove— is this speculation 
true } then the trial trip in the the more ex- 

tended sur\'ey in the Porcupine^ and lastly, all the bril- 
liant results of the most remarkable voyage of discovery 
ever made, in the Chalieni^er. It is not right to antici- 
pate, and in pursuing our sketch we must not forget 
to mention that in i860 Dr. Dickie, who was then a 
codeaguc of Wyvillc Thomson’s as Professor of Natural 
History in the ()uecn’s College, Belfast, was appointed to 
the Chair of Botany at Aberdeen, and at first temporarily 
and afterwards permanently, Wyville Thomson lectured 
on zoology and botany, becoming thus in very deed Pro- 
fessor of Natural History in the Queen’s College, Belfast. 

Prof. Wyvillc Thomson was, however, something besides 
a mere enthusiastic biologist ; he was not merely content 
with lapidly increasing the zoological treasures of the 
Queen’s College Museum j he did more. By interesting 
Ifimsclf not only in what concerned the working of the Col- 
lege, but even in the welfare of the town in which it was 
located, he soon gathered round him a host of intelligent 
and warm-hearted friends. In social life it w^as but an 
accident that would reveal the Biologist, and one wit- 
nessed only the general culture and the artistic taste of 
a well-bred man. On one occasion of great moment in 
the history of the (Hieen s University in Ireland, Wyvillc 
'Fhomson’s infiucnce was felt, as we believe, for good. 
In 1866 a Supplemental Charter was given by the then 
Government to the ()ueen’s University to enable it to 
confer degrees on students who might come up from any 
College that might be recognised as such by the Senate 
of the Queen’s University, it seems hard to believe that 
such a charter should have been granted, for it might 
have given to any large school a position of equality to 
the three Queen’s Colleges, and so have practically de- 
stroyed all middle-class education in Ireland. Wyvillc 
Thomson saw that the interests of education were at stake, 
and with commendable promptness and immense energy 
he initiated the formation of a committee and the collec- 
tion of a sum of several thousands of pounds to try the 
validity of the new Charter in a court of law. In this the 
committee were successful, for the Charter was rendered 
inoperative by an injunction granted in 1867, after long 
and protracted arguments, by the then Master of the 

Rolls in Ireland. r 1. • 

Wyville Thomson was vice-president of the jury on 
raw products at the Paris Exhibition in 1867 ; he took the 
lead in organising the very flourishing School of Art in 


Belfiist under the Science and Art Department, and was 
the first chairman of the Board of Directors. He is a 
Conservative in politics, and a magistrate and Commis- 
sioner of Supply for the county of Linlithgow. 

In 1868 Dr. Carpenter, at that time one of the 
vice-presidents of the Royal Society, paid Prof. Wyville 
Thomson a visit in order that they might work out to- 
gether the structure and development of the Crinoids. 
As the friends discoursed about these Lily stars, Wyville 
Thomson told Carpenter of his own firm conviction 
that the land of promise for the naturalist, indeed the 
only remaining region where there were endless novelties 
of most extraordinary interest, was the bottom of the 
deep sea ; here were treasures ready to the hand which 
had the means of gathering them, and he urged him to 
use his influence at head-quarters in London to induce 
the Admiralty to lend to science, for a time, some small 
vessel properly fitted with dredging gear and the other 
necessary scientific apparatus, so «s to definitely settle all 
these weighty questions. The Admiralty gave their sanc- 
tion to the use of a Government vessel for the investi- 
gation, and the surveying ship Lii^hini 7 ii^ left Oban for 
a cruise in the North Atlantic Ocean m August, 1868, 
returning to Oban by the end of Septcmbei. For an ac- 
count of this cruise we must refer to the Depths of the 
Sea.” The results of the expedition were fairly 

satisfactory. It was shown beyond question that animal 
life was varied and abundant at depths in the ocean down 
to between 600 and 700 fathoms ; and it had been deter- 
mined that great masses of water at different tempera- 
tures were moving about, each in its particular course ; 
and, further, it had been shown that many of the deep- 
sea forms of life were closely related to fossils of the 
Tertiary and Chalk periods. 

In 1869 the Admiralty once again acceded to the re- 
quest of the Royal Society, and assigned the surveying 
vessel Porcupine for a survey to extend from May to 
September, 1869. The 1869 survey divides itself into 
three sections ; the first when the Porcupine surveyed off 
the west coast of Ireland, Mr. Gwyn Jeffreys being in 
scientific charge ; the second in the Bay of Biscay, in 
charge of Wyvillc Thomson ; and the third, in which 
the track of the Lii^htuiu^ was carefully worked over, 
and all previous observations were duly checked. 

Once again, in 1870, the Admiralty placed the Ponu- 
pine at the disposal of the Royal Society, and it was 
arranged that the year’s expedition should be divided as 
in 1869, info cruises. Mr. Gwyn Jeffreys was to undertake 
the scientific direction of the first cruise from Falmouth 
to Gibraltar, and Wyville Thomson and Dr. Carpenter 
were to relieve him at Gibraltar, and to superintend the 
survey of ,the Mediterranean. Unfortunately a severe 
attack of fever prevented Wyville Thomson from joining 
the Porcupine at Gibraltar, and Dr. Carpenter took charge 
of the scientific arrangements. 

In 1869 Wyville Thomson was elected a Fellow of the 

Royal Society. ^ . 

In 1870 Dr. Allman resigned the Professorship of 

Natural History in the University of Edinburgh. Wyvillc 
Thomson was a candidate for the vacant chair, and amid 
the hearty congratulations of all men of science he was 
elected, vacating the chair in the Queen’s College, Belfast, 
to which Dr. Cunningham was appointed. 
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On the return of the Porcupitte from her last cruise, so 
much interest was felt in the bearings of the new dis- 
coveries upon important biological, geological, and physi- 
cal problen^s, that a representation was made to the 
Government by the Council of the Royal Society, urging 
the despatch of an expedition to investigate each of the 
great oceans, and to take an outline survey of that vast 
new field of research, the bottom of the sea. The propo- 
sition of the Royal Society met with great and general 
support, and the Challcm^cr was fitted out as England 
never before fitted out a vessel for scientific research. 

The University of Edinburgh having given their con- 
sent, Prof. Wyvillc Thomson accepted the post of Direc- 
tor of the Civilian Staff; for this post none could have 
been better qualified ; through his cne»gy was it that 
this (lucstion of what lived in the ocean depths came to 
be investigated at all ; the practical experience he had 
now gained could not be belter utilised, while the sub- 
jeets to be worked out were all within his reach. Able 
a. a biologist to hold a high position, he combined with 
this more tlian an ordinary knowledge of chemistry, 
mineralogy, and geology, a knowledge far more than 
enough to enable him to encourage and sympathise with 
the labours of his staff. 

'fhe Ch alien ^€7' has now returned to our shores, her 
mission worthily accomplished, her officers and crew in 
the best of health and spirits. 

All Pmgland welcomes Prof. Wyville Thomson back 
again, and thanks him for liis voluntary exile of three and 
a half years from home and wife and friends for Science 
sake ; and while we congratulate him on having laid a 
new realm at our feet and on having given us new food 
for thought, may wc express in addition the hope that he 
will net long delay to give to the world the narrative of a 
(luiic ikutI in its coiK.eption, succesiful in it^ reiults, and 
destined to live long in story. 

'I HE CKUEJ TV TO AiXlMJLS lULT 

I T is impottanl that tho‘^(' who understand the national 
import. line of .siunce, as well as those who know 
how completely the art of medicine depends upon physio- 
logy should agice upon a common defence, now that both 
are so seriously threatened by legislation. 

We do not think that scientific investigators can fairly 
claim to be entirely free in their choice of methods, on 
account of the importance of their objects, the purity of 
their motives, or the respeclabili'y of their jharacter. 
Claims to absolute immunity fiom the interference of the 
St.Ue were maintained on precisely the same grounds by 
ChmclnuLn in the Mu'^dlc Ages, and the result proved 
how dangerous it is for any class of men to seclude them- 
selves from the Iiealtliy atmosphere of free cridcism and 
from contact with the popular conscience. A much better 
plea might be found in the small number of ph} biologists 
in this country, and in the important fact that, after many 
months of agitation and invective, their enemies were not 
able to bring before the Royal Commission a single 
authentic instance of cruelty. Still, considering the 
J>tJong popular feeling on the subject, there are probably 
few who will deny that some legislation is necessaiy, if 
only to save physiologists spending their whole time in 
writing newspaper articles and going on deputations to 
Ministers. , 


What scientific men have a light to ilemand is that any 
regulations made should mtciferc as little with llicir legi- 
timate objects as is compatible wiili the purpose of legis- 
lation. No one except a few obscure fanatics pretend 
that it is never lawful to subject animals to pain, or even 
to death, for self-preservation forbids such .1 rule ; and no 
one can maintain that t is right to bleed calves and swal 
low oysters alive, for luxury, to geld horses foi convenience, 
and hunt hares to dcatli for sport, and yet that it is 
wrong to give one anim.il a 'disease that wc may learn 
how to prevent or cure the same disease iu thousands, or 
to perform a well-considered experiment which will cci- 
tainly increase our knowledge of the laws of our being, 
and, more or less probably, Und to the lelicf of human 
suffering. 

It I'', therefore, of great mipoilame th.ii none of the 
objects which justify experiments on animals should he 
sacrificed in the effort to save the lest 'Jcncheis of 
physiology in Large and well-cviuippcd schools might lie 
content with a icgistration Ihll which w-eiild leave them 
unmolested and forbid all rt search to outsidci>; ph\. 
sicians and suigcons might demand hbeil) to do ai»\. 
thing ihty choose which has a diiect and imniediaie 
beaiing on the relief of human suffering, and this appeal 
to self-interest would probably alwa)s be successful ; m- 
dependent investigators might sec, without complaint, the 
te.aching of physiology reduced to a study ot woids an I 
opinions, and the advance of medical knowledge brought 
to a standstill, so long .as they were left in peace, but 
such short-sighted narrowness would bring its own punish- 
ment. The results of independent reseaich can only be 
obtained by those who h.ivc ihcmselvi been trained m 
genuine woikrooms and can only Ix' j>ropeiIy crituased 
by a properly instructed audience. Teaching without any 
attempt at oiigin.il ob:)i'rvation soon b' coinis lifch'ss .lud 
inexact ; and medicine is far Itss indebtid to txpeiiinent 
foi the knowledge of tbr elfect ol ccrl.iuj dings or ojic 
latious, than for the bro.^d basi> of duiion .Ir.itcd fai Is .is 
to the functions of the hcaltli) oig.auism on whu li a)! 
rational attempts to jcmedy them uIku disluihed imr! 
depend. 

The scientific objects, then, which nui-.t, if possible, Ic' 
protected from the mischievous Hill now bcfoie i’.iili.mu ut 
arc, fust, freedom of origin.il investigation by compctcrii 
persons; secondly, freedom of teaching by note 
demonstrations ; and thiully, fiecdorn ot cxpcrmunt uith 
the definite aims of the pr.iclical plqsician. 

The best method of seeming Uii sc obj« ( is while pic- 
venting the stain urrraeliy fioiii deb.isiiig tlie fair f.mie of 
science, would fuolj.ibly be ih.il imln.ited by the Kcpoit 
of the Royal Commis.'- ion. L.iboi atones would then In 
licensed undti the contiol ol responsible peisous. .Speeial 
cti lilicates would be granted to competent iiivcsii^;at<jia 
who, from distance or other lausc wcie notable to make 
use of these laboratories. The advance of sound pliy- 
siological knowledge as well as the direct prevention or 
cure of disease, would be recogiiiseil as a legitimate 
object of experimental inquiiy. 'Ihe general condition of 
the licence or certificate would be that every experiment 
on a living animal should be rcndeied free from pain by 
the skilled use of chlorofoini (or other amesthciie belter 
adapted to the animal;, except when this would defeat 
the object of the inquiry, and ha}ipily these cxcptiuns 
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peed be very few. Lastly, mbpcctois might fairly be 
appointed to sec that not only in tlic actual experiments, 
but in the feeding, housing, and general treatment of the 
laboratory animals there was neither parsimony nor care- 
lessness. The licence would be given on suitable recom- 
mendation by the lion e Secretary, with power of revok- 
ing jt for abuse, subject to appeal, as suggested in the 
Ftiyal Cornmisbioneis’ Report. 

Umlcr such an Act physiologists might f.iiily be 
expected to make it a point of honour that its provisions 
were fully cariicd out in spiiit ns wtll as in Rt^cr. I'lm 
framers of the present IblJ, liy their diiiegaul of phy- 
siology as an indipcmUnt science, to be taught like any 
o»her, do lh(.ir best to lender its pi04rcss impossible; 
while, by their absutdly minufe limitations, they would 
make original resen u h almost rs impossible as efficient 
teaching, and deprive the ni( of medicine of ils only safe 
f jundation. 

The efforts ('f all who rare for ihc advance of Iiunian 
knowledge or the jlle\ia.ion of bui'.an misery should be 
directed to biing the scope of the Government Rill back 
to that indic'nlcd by tie isipoit of the Royal ( 'omniission. 

r//A Sf7K.X(7' OF LAXGl^AuF 

LanoujQC and i7\ S/ndv. i-y Ihof. Wlfitney ; edited by 
I>r. K. Moms. i London , 'I’lubnc'r and C'o., 187b.) 

Leaves pom a Idouf-I u?ifi By ihe !\cv. 

A. S. Palmer. (^London ■ Tiiibncr and Co., 

'J'he A}ya)i On'i^fn of Fie Coehi Fa^e and f^an^naye. 
By the \T*ry Rev. lb J. Bouikc {Loik'ou . Longmans, 
Creen, and Co., 1875.) 

T TIKSI'^ thre^ books me very fairly clinrnctcristic of 
the present position of comi-arntive plnlcdogy. The 
first is a reprint of the first Stven chnpteis of Prof. 
Whitney well-knoAu wmk on the science of language, 
and has been admirably cdi'cd by Dr. Mon is with notes 
and introduction, with special referenc'c to a scientific 
study of English. 1 he second is just what it professes to 
be, extracts from a commonplace book on ihc etymology 
of various words, and it ilU stialcs \ery well the influence 
exercised by a compaiatbe tieaMntnl of laugenge upon 
what iGcd to be the pastime ot litei ary //. Air. 

PalmePs derivations have been liaccd wdth full regard to 
the scientific method, and besides being accompanied by 
a wealth of (jnotalioi ,, rest for the most j.act on a secure 
foundation. “ 'Phe Aryan Origin c -1 the Gaelic Knee,” 
again, is one of those books wliicli a iciv y^cais back 
would have teemed with the wildest vagaiies ; the author, 
it is ])l<iin, has little critical judgment, but a diligent 
study of works like those of Zeuss or Max Muller has kc‘pt 
him in the right path, and thou, b he startles us now and 
then with such assertions as that the Aryan is 
primeval language of man,” or that ‘‘ there had lx on 
seventeen letters in Greek at the earliest period,” his views 
aie in general just and sound. Wo may doubt wheihtr 
his theory of the l^ag.m ori^^in of the Round lowers will 
be widely accepted, and complain of his prolixity^ but 
the book is a striking example of the extent to w'hich a 
knowledge of Compau tivc Philology has spiead, and the 
wholesome influence its principles have exerted. 

When wc consider that the science of language is a 


science of not more than fifty years’ growth, as well as 
the vast amount of details that had to be collected and 
classified before itj- creation became possible, ils present 
advanced condition must be a matter of surprise. No 
doubt there is still very much to be done ; some of the 
main questions connected with the study of language still 
remain unsettled, and new ^[u^^stions are starting up that 
will hav^c to be answered hereafter. It is even possible 
that fresh knowledge and investigation will modify some 
of the hypotheses wlfioh have been accepted as fund i- 
mental tiulhs. 

Thus it might have been thought that the first question 
to be settled would be whether the science is to be includ- 
ed among the physical or the historical sciences, and yet 
this is even now a matter of dispute. There is much to 
be said in favour of both views. If we look merely to the 
fact th.at it lay^s down the laws in accordance with which 
thought endeavoujs to express itself in speech, it must be 
regarded as a iiistorical science ; if on the other hand, wc 
consider that thought can only be expressed in speech 
by the btlp of physiological machinery, we aie bound to 
class it amo’ g tlxC physical sciences. If w^e make phon- 
ology not only the beginning, but also the end of linguis- 
tic science, linguistic science will differ but little from 
physiology in aim as well ns in method ; but if wc re- 
member that the various sounds which it is the province 
of phonology to determine and classify do not become Ian' 
guage until they embody a nv'nning, the science of Ian- 
will have to be grouped nmong those other scicnccj 
winch deal wdlh liic history of humnn development. Tli * 
same duTiculty meets us agnin in the case of foolngv, 
which traces the history of the earth, and if with Pro!, 
Whitney we prefer to regard the science of language :is i 
historical sci( nee, while we call geology a physical scion ci*, 
it is because the element of mind enters more largely int > 
the one, and the element of matter into the other. Th ' 
laws W'hich govern matter remain alw'a) s the same ; thos 
which govern thought and life are mfidilicd by a proci's . 
of internal development. 

I'lic science of language, otherwise called glotology 01 
linguistic science, sboiild, strictly speaking, be distin 
guished from comparative philology. I'he latter, by com- 
paring wolds and psimmalical forms within separate 
groups ol languages, and thereby ascert.aining the natui ■ 
of these several groups and the laws which govern theii 
growth and formation, provides the materials for the 
science of language. This takes the results obtained h\ 
compar.itive philology in the various species and genera o’ 
families of speech, and with the liel}) of the comparative 
method determines from them the laws of speech gene- 
rally. Inasmuch as we have to compare phenomena 
belonging not only to the same period, but also to differ 
cut periods in the history of language, that part of Hnguis- 


tlie phenomena is to explain their origin and process c*l 
giowth. Now the phenomena of language arc words and 
sentences, phonetic utterances, that is, which are or have 
been significant. 

Pei haps tb c most important result of the science of lan- 
guage has been the demonstration that even language', 
even those winged words” over which men once fancied 
they had the most complete control, are as much subject 


“ the 


lie research which is not purely phonological has to assume 


only ^ a historical character, so that to discover the causes ol 
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But wc must not forget that the science of language is 
still a >oung science. Its folloAeis are still engaged m 
laying its foundations and testing their strength. The 
problems that await solution aic numcious and impoitant. 
So far as our evidence goes at piesent, it tends to show 
that the languages of the woild have sprung from an 
infinite number of separate sources, but it remains to be 
seen whether future discoveiies will not re\erse this con- 
clusion. Then, again, there is the question of roots All 
comparative philologists admit that loots are the ultim itc 
elements into which language can be dctoinposed, but it 
IS still a question whcthei the roots di^imcicd by the 
giammarian once foimcd i spoken language , oi whether 
the> aic but gnminatical iigmcnts winch aie the best 
representatives ne ( in obi un of the eaiJy condition of 
speech. IquilJy disputed is the question whether the 
different cixsses of languige — inflection il, agglutinative . 
polysynlheiic, and isol iting— are to be regaided is con 
stitutmg separate streams ol Imginslic development fiom 
the til at, 01 a single sticam which h is bi inched out into 
separate oiiln U is une]uestion ible that a laigc part of 
flection can be shown to 1 avc h id in agglutinative origin 
it IS also iinque slion iblc that the plunom na of isohtion 
are to be met with in the inflectional 1 lugu iges, and the 
phenomcni of flection m the isolit n ^ linguists but it 
is asked whether this would have been possible if e leh 
class hid not had a definite tendency to flection or isola 
tion fiom Its starting— i siindird, ih it is, to whuh ill 
foreign elements introduced into the laivuaee nvck iinde 
to conform Such arc some of the quest ion-, whuh still 
lemain to be answered , ind if v\( are (o jud^e fiom the 
rapid progicss dieidy in ide by the <(ien e of Ian,, urge, 
the answeis will not be Ion, in (oimn 

\ II S\MT 


OUR ROOK ^IlFAh 

I\udun Ht\ of Gtolo } By Sa nuel bh irp, F S \ , F (r S 
heeonel I dition. (London I dw ird Stinford, i ^/^ ) 

q ill author of this little manud, which is designed foi 
the use of schools andjunioi students, h is evRlcntl) t ikcn 
considerable pains to maki his ivork f uil> le present ilu 
existing state of j.colo„ical kiiowhdgt He Ins moic 
over, succeeded in convening in simple langu ige in 
idea, not only of the conclusion ^ ittaincd, but of the 
processes of invcstig itioii ind uasoning, followed b\ 
the geologist in his icsciiches, and wc regaid the book 
as well adapted to intioduec a beginner to the study 
of the science, and to prcpaie him toi the profit ibh 
perusal of moit' extended ireatists As compared vMth 
some of the similar introductory text books of the scitnec, 
which have recently been published, Mr Shaip j inanu il 
libours under the disadvantage of being somewhit in 
adequately illustrated, for wc find m it only i fewdii 
grams and no figuics of fossils Ihis snond edition, 
however, is certainly a cousideiable iinpiovernent upon 
the first, and the division of rhvsieal (icolo^^y his 
received much more full and careful tre itinenl , the extent 
of the additional matter being suKieient to inerea e the 
number of pages of the book from 1 26 to 204 

South Austtalta its Ht^hny^ Risoutus^ atid Ptodia 
tions Edited by \V illiam Harcus Illustrated with pho- 
tographs taken in the Colony Published by authority 
of the Government of South Austiali i (I ondon 
Sampson Low and Co , 1 876 ) 

The nature of this handsome volume may be learned from 
the fact that it has becnprepaicd to accompany the «peci 


mens of South Austialian pioducts and industries sent to I 
the Philadelphia 1 xhibition It contains a vast amount^ 
of the most uselul mfoimition on nearly all matteis 
connected with the colony, gives an excellent idea of its 
present condition, and is liUly to be of great use to intend- 
ing settlers. Mr 1 hicu';, who edits the volume, writes 
also one half of it, treating of the social, politic d, and 
industrial aspects of the colony In a senes of valuable 
appendices, Dr Sehombiirgk tuals of the flora of C)outh 
Australia, Ml Waterhouse of its fauna, Mr J 13. Austen 
of mines and mineraL, while Mr Josiah Boolhby contri- 
butes i statistic il sketch of the colony, and Mr Charles 
1 odd ♦reals of its obseivUoiy and met* orology There 
aie two very useful m ip';, while the illustialions aie nearly 
all good and interesting 


LETTERS TO THE EDITOR 

[ Fht I hloj does not he ti kitn If ; i ^honsible jor opini )us e\p)tsfi.d 
h\ his cotfcpindtnts Ahtlher can he under take to if (urn, 
or to cotfisponi •'vilh thi writers of^ rejicUd v anusirrpis, 
N'o noiut IS tahri of arwn\trwus tornrnunicntioni ] 

The Spelling of the Name “ Papua 

I oiniF igiLO wi h Mr \\ hitmee’s ol jcctions to I 11 ,^ ish 
orlh()gixjh> of ft lei^^ii word (s'^e NAriri, vol xiv p p), 
l)ut in this case 1 iiitci de 1 to Hiow at i glinct to u n 
hit HI ti leadtn tl it tl c a tent m the word I'a} lu must he 
on the seeon 1 S)llihlt, and rut on the fust T he ( iti mans wri e 
l‘ai ua,’ andpronoimtc 1 g ua (as iheypioin unce Mintiii, ’ 
“I idui, ) 1 lu being wioug, indfineying tint m 1 n;- 

land tl e uamv mi'.t il e is ofieii maclt , 1 wrote “ Paf o whu h 
leaves no iiiKeilainty in icspett It)} 1 inuntiiU )i It iFcss that 
il would have been moie convtnRiit to retiii ‘ I ipm,’ and 
lemark m a no^c that the leteiit mist he on the ‘ u In a hn 
gui‘>lie woil I should ncvei have pi )po (d ‘ I q ( on,” hut it 
cinnot lie sajp cd that t vny readu of Naiiki knows what 
Mirsdtn p )int( I out m 1 S 12 Infjcrman F write “1 q n, 
and perhaps the aine m le wouhl be the in t t mvmient m 
1 nglidi It is knrvii that the 1 isi eh u t I ip( u i, tlie 
Diiteli ‘ I ij ot i, lleMdiy I qmw ih lu tl t e e 1 cs the 
pionunti itioii iniy u )f hf qutsi inlh, it is in (lein n aid 
I ngli h if v\ritlcn ‘ I q in 

J he most lul lesting | oint in Mr Wlntmce 1 ttti i no 
d )ul t lh( anni unteinenl of a c tri] ai Uivt gninnni nd die 
lion iry tit ill the i ruicqial Mai iy( 1 olyi ( an dialects n d those 
interested in tlust sliidus will teiliinly he in\i us ti lee-ive 
such i valu il le meie IS to then knawlel^e 

Die den, May 2 ^ A I Mivii 

New Zealand Prehistoric Skeleton 

Amon< the ” Notes in Is v n i 1 , v( 1 xm j 196 , ]u t eoinc 
to hind you j.i\e an exlnct fit in the t)rder Papti of ihe 1 tgis 
lalivc t ouniil of ^ c v /taland toncetmng the lemains ( f i u]) 
jiostd ‘prthisunic man, le,. aiding whieh a motion for an 
mejue t was tabled by Mi M iltei Mantell As you cineitly 
rt| oil, this skeleton was cxiavitcl m dti my duectum m tie 
socalhd Mox hone 1 oint ( ivt, tut it was 1 ol fount! in tin 
lower 1 ttU containing Moilums, 1 ut in a nuieh maie ucent 
foimiti )ii, and to which J i>'‘ign(.d a t >nq natively ino km 
d i t 

\ « II t lie tl It I h 1 I lioiu ly t the j il I line 1 v of tl e 
dep It , I ut I I I it i Iv t)(oic ive wf it uixl yi u hive 
foi sueli ui i titun lud a-. I em inly eoi eiu u tint yo i 
leeeive I youi lulonnvuui direct fiom New /eihn 1, I h( g t) 
fuiwai 1 y< u heiewiih kr yetii 1 ctu at a c( ( y of iny p q u 
re] itiii^ the e\e tvation and my view theiciq on 

With ipgiid to the motion l^elf, which was tieated tliiongh 
out the colony as a jol e, it is suflieient to stale that Mi W ilitr 
Mantell is the recognised jester of the legislative t ouncil, and 
that even science dots not escape his attem])led wit 1 isnis T 
may add that the lion Dr Pollen, the Premier of the Col ny, 
also treated the motion as a loke, and ottered Mr MantHl the 
offite of coroner for the pro])Ostil investigation 

Although Mi W M nilelJ, F (1 S , stated, when speaking on 
his motion (see llansud, 1S715, p 54 ^). that i/ rut in t/u 
fact that kt V as rot a tun iftc many and he di t h pt he “ i It } 
ihl ^0 t^ t tK a * tth lit in Ut nn^ tut ai^gtaic nevei- 
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theless, he is kno jvn to have his pet theories about the antiquity 
of the Moa, and is very impatient of any contra^Uction. 

I have thought U n^ht to iiffer this explanation in order to 
prevent youi readers being misled on a subject of considerable 
scientific mteiest Julius vov IIaasi 

C iriterbniy ]\ 1 uscum, ( hiistchurch, N Z , March 14 


Visibility of the Satellites of Uranus 

Tm question ol the visibility of Ihtsc salellilts iii telescopes 
of modulate dimenMops has laUly excited considerable attention, 
but it dot s not appeal tint tin question cm be settled by any 
amount of veibal discussion I nbe tie liberty, iheiefoit, to 
propose two test objects by means cf which any one can, 1 think, 
satisfy himscll whether he can stc these sattlliies or not 

1 Jhc companicn of Rtgulus, noith, preceding, and ( isfant 
about lliicc minutes of aic, his itself a sniill eonijumon, whuh 
was discovtied by the Ule J r if Winlock Any one who eiii 
see ll is small ecinpanion may be eeilani tlial he tan ob^eive the 
iwo(U'} satellites tf Lranus and ilu satclhle of Iseptune 

2 Ihe stai of filth magintide, A Teems, has a comj iinoii 
discovered at the Naval ( Ib'-ers'iloiy 1 y Mr (j Anders »n Any 
one who tan obit ive this eompnnon t ui, 1 thii k, cc tin two 
i/ifit/ satellite of Ui 'iinis w Inn xt then th n iiioiis 

01 coinse 111 the case of su h fin t of j tts very nmch dtjends 
on the c< nditioii of tlii^ t im sj In, c, 1 iit the al ovc Itsls ne very 
ntaily c( luct. A Aiii IIaii 

Washington, M xy 14 

Protective Rc‘='enihlance in the Sloths 

In i note iq on tht tbox si 1 ptt, d iltd Det ember 2 () l875» 
which Tj I e utd 111 vol mu | iSytfNAilll, 1 1 mined to quoit 
a I 'IS', fo in i ktiei xvri kii It) I)i 1 t ri i 1 1 St t inniii to the 
late Dr J 1 G xy t xittl Aj ril i, i S71), w ilh te^, n M<> xspeei 
men of of iwell iiniKe ) gicen c< It in, obt nc<l by 

tht foinitrnitui il t in Nitai gu'i Of this SI th he ays, tntcr 
aha — It should be lorn 111 nniitl lint it has xlniost txictly 
the iinic guyisli guen eolt ur ns Jihandia « 11 vt/rf, the so- 
cdled ‘vt^ciable h rselmi (omnion in the tfjsiiiti, uul if it 
coultl Ic sht)wn ll at n fictjutnitfl trees eovt red wiih that plant 
(a joint I liof e lo isctriiiii tluinq my next vnit in June next), 
theic would It a cini us t ise tf niiniiciy betwetn lliis SlolhG 
hail I itl the J tlUni i la^ and x gt od leason why so lew < ^ these 
slt)ihs le sttn ’ (N ile on ilu spctits of Jiui i\ 1 0 hda in the 
Mustmn, by Dr j F (ji t), IKS, J*/c /(d Soc ^ 
May 2, 1S7J ) Jt wt uld be inuit''tng to know whttici Dr 
Seen in vucetct^ed ni solving tins tpies 1 n , I arn, however, not 
awart of any 1 nci rtftrtiitt n tk oy him to this •.iibjecl 

I lure take the op} ortunity of eorreeling two misprints m 
my foniiM Icttci, both of ilitw in the 1 aim quotations, vi/ , 
“euni ’for “turn, iflci the word “ vtllei i, ’ in the first, and 
“ corpie ” instead of eo jue ’ after the word “ possint, near 
the *1)11 (f the econl jus a^^e J C. (i^iton 


AiilhOAOMRAL lOLUMN 

J III She ONDARY i Krill ()i Vi MIS During the mxt 
ftxv wetks a vciv favourable opporiniiity will be aHoided 
to observers in these latitudes for further examination of 
the pi met Venus, with the view to a satisfactory solution of 
wlnt must yet be regarded as que^iw the 

visibility of that paK of the disc, which is unillummed by 
the sun, as the planet approaches 01 recedes Tiom the 
infenor conjunction. 

The subject is treated m detail in a communic Uion to 
the llohemiin Academy of Sciences, from Ihof. Safank 
of Prague, entitled “ Ubci die Si htbarkeit der dunklcn 
Halbkugel dts Plant ten \tnus, ^ which appears in Az/xr- 
sbf } I chit (il) / / oJmii h hi n llsUiaJl th ; PI is sen- 
schattifi^ July ib, 1873 The author has collected to- 
gether the many scattered obseivatioiis extending over 
iij wards of ont Jmndied and hfty yeais, and presents also 
an oulhne of tht various explanations which have been 
put forwaul 


dark s^d? of^enus'r Duham'lm' tn \u 

partof thcg obe“ b\ iK ud of v hgbi of asome«b 
dull and ruddy rolour." Ihe obouvition i. not dated, 
but appears to have bfcn jjiioi to the yeai 1714 A 
friend of Derham’s ts almost I'cd to h,ii. mrrened th 
same illununation very disiinttU 

The nt\t obsen ition, au by ( iin ifntd Kirtli, scioiid 
astionomcr of the I cilin A( ukinv of ''cicuecs, June 7 
1721, and Maicli 8, 172^, am\ were iouu 1 m his oiqini 
papers and printed in As/ \a Ji No i^Sf) The imm i 
on the first occasion was iiemulous, biu llmu ^di lu roulc 
hardly credit his vision, 1 r appeued to discern tin dul 
side of the planet In I720 ht rcmul cd tint the dul 
penpheiy seemed to bt long to a smilki iikK th n tlu 
illummitcd one Kirch observed vvuh t c opi (I i\ 
teen and twenty six feet fotal length, j)o veis 00 ind 10 
Two other persons confiinicd his obsen i ion in T/ 

The next obscivation in oidtrof due, was found lx\ 
Olbcis, m ‘‘ Ob>ci vatioi cs Vtnciis Cxrypiswaidcnsk^ tjtt 
by Schrotcr m his ob eivations of the gw it (omcl ( 
1807 It was made Iry Aidnas M lyci Pioftsior i 
Mathematics at (ircisw ild on October 20, 17^0, 
observed the meridian pissigeof the pi met, then at 
south dedinition of 21 with a six fool tiansit inUi 
ment by Bud, power not much over 50, and ha* th 
remark- *‘rtsi pxrs lu( ul i Veneris tenuis admoduin trat 
nibilominus integer disius ippainit, inst xr Inn i cu sc cnlt 
qua acceptum a terra lunu 11 u fleclit ’ As Piol Sifui 
lusll/ observes consideiingtbc ciii umst mces nneli 1 whn l 
Miver’s observation was m ide with the pi met fiilv i 
fiom the sun, and not more tlian 14 ibovc th Inn 70 
the phenomenon on this occasion must line hid inn 
unusual intensity 

It docs not ippeii that Sir W Heisfhcl U in\ tu 
pelt t ivrdthc St c ond iiy light of Venus, thou,, h he lein ukc 
the extension of the Ixoins bevond a ‘-tnikcin it 

\ on Hahn, at Kcniplin, in Meckknbeig, the jiosse cr 
of excellent telescojics by Dollond and Htiselul, wi for 
tunale in viewing ihr d tik side of Vtnus on fri que 1 1 oet i- 
sions during iht spjing and summer < f the yt ir 179^ iiul 
he is considered by Sai ink to have witnessed ilu ijlinii 
nation of this pait of the disk undti more v u^in,, < mi 
ditions than any other obseiver Ihe light is Jestiibt I 
as grey verging upon brown. Von Halm s obscrv iiion 
were made with vanous instruments and it ditf itnt 
hours of the day 

Scliiotcr, al Lilientli il, on seveial occasions bitween 
the yeais 1784 and 1795, rtmiiked m full ">011 
shine tlie extinsiou of the horns of the etc cent nirn 
degices beyond the semicircle, tlu boithis ol the d iri 
hemisphere being faintly illumimte d wiiii i dii »k> j »c 
light, but on I ebiuary 14, iSod i( " i u he sn 
for the first time the whole of the dni sun is h c 
picsscd It, ‘Hn ausserst nulUm d mkeln Ln hie ihe 
sharply defined contour h ui an ish folourcd h hi th< 
surface was more dimly lilumiii Ued Sdiiotci m 
recotding this obsen anon, cxpies es Ins surpnsc the t 
(luimg the many yens he hid obseived the jilimt, pn 
of the time with his 27 feet jcfiector, wiih the fi 11 qn 1 
lure of 20 inches, he had not juevioiisly ptnMvio ti f 
whole of the dark side, but he w is s itisfn d there w x n > 
illusion At this lime one eighth of ti»c di in» icr <f 
Venus, about 4S', was fully ilkimin ited, th( pi ux t ( 1 li 
a very sensible sh ulow 

Harding, observing at (lOttn^cn on J inuary 24 of il e 

same year, with a 10 feet Hcrschcli in le flectoi, pow( 1 Sj 

and full aperture of Q mche*', iw the whole dark idc A 
\ enus shining with a pale i'll) r ole ured lu'ht, vi.ry di 
tiiictJy perceived ajf,a}nst the d nk giouud of the sky Hit 
appearance was too evide n( tt; illo v Oi tii< u }>j( loji (A 
an illusion , it Ij the t? n in ill piiti of lir leki 0/ 
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view, and under various magnifying powers. Altogether 
the phenomenon was as distinct as in the case of our 
moon. On February 3, 16, and 21 it was not seen, but 
on the evening of February 28, it was again prominently 
visible to Harding ; the illumination was now of a reddish 
vrrey, “ like that of the moon in a total eclipse.” Yet on 
the same evening Schroter looked in vain for the pheno- 
menon at Lilienthal, showing how cautiously negative 
evidence should be received. 

Observations of the secondary light were made by 
Pastorff in 1822 and by Gruithuisen in 1825. 

The Monthly Notices of the Royal Astronomical 
Society contain many observations since the year 1842 
by Messrs. Berry, Browning, Guthrie, Langdon, Noble, 
Piince, and others. Mr. Prince had favourable views of 
the illumination of the dark side in September 1863. 
Capt. Noble’s observations, as remarked by Prof. Win- 
rccke in his notice of Prof. Safarik’s memoir, do not 
ippear to refer to the secondary light as it has been per- 
r ived by other observers. lie mentions that the hemi- 
sphere unilJuminaled by the sun has to him “always 
•ppeared distinctly and positively darker than the back- 
nound upon which it was projected,” a statement which 
'crtainly gives the observations a distinctive character. 

There are also observations of the secondary light by 
Lyman, at Yale College in 1867, and .ibout the same time 
by Sihuik at Prague, and in August, 1871, more decidedly. 
In September of the lattei year the whole disk ot Venus 
was seen by Prof. Win neckc as described \n A\rch., 
No. 1863. d'his astronomer has since stated that not- 
witli standing he has observed the planet many hundred 
limes during the last twenty-four years, he has only suc- 
ceeded in perceiving this remarkable illumination of the 
dark side on two occasions ; and it should be added that 
Dawes, Madler, and other eminent observers, have never 
dc-tected it. We shall revert to this subject next week. 

Thk. On.SFRVATORY AT Atiikns. — Thc death is an- 
nouiu cd of Baron Simon von .hna, son of the founder of 
ihc Observatory at Athens, which has been successively 
under the direction of M. Bourisand Herr Julius Schmidt. 
The deceased Baron is mentioned as a liberal patron of 
this establibhiuent, though not himself engaged lu st lon- 
tific put suits, and Herr Schmidt wiites doubttully of the 
lulurc oi the Observatory. Every astronomer will enter- 
tain the hope that this most laborious and successful 
obsenei distinguished not only by his great work upon 
the moon, but for his mimerous discoveries and obser- 
vations ot variable stais, his long and important bt'iics of 
observations of comets, of short period and otherwise, in 
which lie has made excellent use of the advantages of his 
southern position, and many other valuable contributions 
to observational astronomy -may continue to hold, under 
favourable auspices, the direction of an establishment 
which his exertions have made so honourably known in 
the astronomical uorUl. 


7VfE LOAN COLLECTION CONFERENCES 

O WING to the" pressure on our space this week, wc 
can only refer briefly to what has been done since 
our last notice at the Conferences in connection with the 
Loan Collection. Wc give, however, in another pait of 
thc paper the presidential addresses of Dr. J. Burdon .San- 
<lcrson, F.R.S., in the Section of Biology, and of Mr. John 
Evans, F.R.S., in the comprehensive Section of Physical 
Geography, Geology, &:c. We hope in early numbers to be 
able'^o give at some length the principal papers which 
have been read in the various sections. 

On Thursday last the concluding meeting in the Section 
of Mechanics was held, when the following papers were 
icad . -‘‘On Prime Movers,” by Mr. Bramwcll, F.K.S. ; 
‘‘The Construction of Furnaces,” by Mr. Hackney; “A 
History of Electric "I'elegraphs,” by Mr. Precce. 
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The first meeting in the Section of Biology was held oh 
Friday, when the papers of which we gave a list in our 
last week's notice were read. This Section met also on 
Monday, when the following papers were read : — 

Dr. Royston-Pigott, F.R.S., on a “Microscope with. 
Complex Adjustments, Searcher, and Oblique Condenser^ 
Apparatus Prof. Rutherford, F.R.S., “ On a Freezing^ 
Microtome ; ” Prof. Flower, F.R.S., “ On the Osteological ^ 
Preparations exhibited by the Royal College of Sur- 
geons Herr Prof. Dr. Donders,“ Ophthalmological Appa- * 
ratus;” Dr. M‘Kendrick, “Acoustical Instruments;” 
Prof. Yeo, M.D., and Dr. Urban Pritchard, “ On Micro- 
tomes.” ^ 

On Tuesday the first meeting in the Section of Physical 
Geography, Geology, Mineralogy, and Meteorology, was. 
held, when, in addition to the President’s Address, thc 
following papers were read - 
Mr. R. H. Scott, F.R.S., “ Meteorological Instruments* 
in the Loan Collection ;” Mr. G. J. Symons, “ The Mea- 
surement of the Rainfall ;” Dr. R. J. Maun, “Lightning 
Conductors;” M. Ic Professeur A. D.iubicc, “ L.i G( 5 - 
ologie Synth( 5 tii|ue ; ” Mr. J. E. H. Gordon gave an 
explanation of his Anemometer; Mr. C. O. Cator 
“ On Anemometers ; ” Prof, von Oettmgen give .1 
description of his Ancmmicter; Dr. K. J. M imij 
“ Lowne’s Scries of Anemometers;” Mr. John I'.wan'^, 
E.R.S , “ Dalton’s Pcicol ition G.uigo^” 

I This Section meets again lo-d.iy and to iiioiiow, fev 
which days the lollow ing pi ogi amine has been diavvn up - 
For to-day. -Capt. Baron Feidinaud von Wringell, “ ( )n 
Self-registering 1 ide-gaugos ; ” Lieut. Cameron, KN, 
“ Physical Geography ot South Tiopical Africa Major 
Anderaoii, K.IC , “ Maps of Palestine ; ” Col Walker, R.K., 
or Col. Montgomerie, R.E., “ Diseowiics in 'J’lbct ; ” Mr. 
Francis G.ilton, F.K.S., “On Means of Combining 
\'auous Data in ^^ap5 and Diagiams; ’ (\ipt. E\ans,' 
R.N.. C.B , F.R S , Hydrograpber of thc Navy, “ Ilydro- 
grajih), Its piesent Aspects;” Capt. J. E. Ihui.. R.N., 
“ Thc various forms ot Sounding Apparatus used by Her 
Majesty’s Ships in ascei taming tlie depth of the ocean, 
and the natuie of its bottom Slaff-( ommanilei h. \\ . 
Creak, R.N., “ Nautical M.ignctic SiiT\e>s:” Biol. Roa- 
coe, E'.R.S., “Automatie Light Regia.LMii; Aj'jiaiaUis ’’ 
For to-moijow. — Jbot. K ini >ay, F.R.S., “ fiio Oiigiii and 
Progress of the Geological .Survey of the British Isles, 
and the method cm vvliieh it is conducted ; ” Mr. W . I'op- 
ley, E.G.S., “ The Sub-Wcalden Boring ; ’ Mr. C. E. de 
Ranee, F.G.S , “Sketch ot the Geology (d the known 
Arctic Regions ; ” Mr. W. Ckilloway, -'Colliery 1 xplo- 
sions ;” Pi of. Baron von JCttingshaiUien, “ 'The Tertiary 
Gngui of the actual b lora ; ” Mr. |. .S. Ci udner, F.G.S., 
“ The Tertiary I loias ; ” M. des Cloisoaux, Meinbre de 
ITnslilut, “ L’em[) 1 oi des propric^tcL birefringenles h li 
dc'^icrmination des t iistaux ; ” Mi. Waller Ivinv Icy, F.( CS , 
“ Dcsciiption of his Trdn->it 'I'lieodolite Lir Mine Survey- 
ing, and other purposes;” 'Elie Rev. Nicholas Brady, 
M.A., “ Desirability ot a Hniloim International Notation 
for Crystallography.” 

This will conclude these Conferences, which are 
admitted on all hands to have been a great success 
and to have added very much to the practical value of 
the collection. The popular expositions we referred to 
last week have been carried on with success, and apparatus 
may now be minutely inspected on Wednesdays, Thurs- 
days, and Fridays, on application to thc Director of thc 
South Kensington Museum on forms provided for thc 
purpose. 

As we intimated last week, the Science and Art De- 
partment are organising a scries of popular lectures in 
connection with the Loan Collection, to bo given on thc 
evenings of the free days — Mondays, Tuesdays, and 
Saturdays. We believe that the first of these lectures 
will be given on Saturday by Prof. Roscoe, F.R.S., on 
DaUon°s Apparatus, and what he did with it.” 
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the cruise of the “CHALLENGER" 

U ].;r Majesty’s a 

Sey£ ?nT 

character. Her as far as possible, the 

instructions was to jujons of the great ocean 

ph)sical and biolog.cal %, Pacific. 

b.isins, the !yl,ken, as we have already said in 

Ihe voyaj?e was : c ]>,.of Wyville Thomson, 

sf,t »M 

tirin'^ the four previous years, m short cruises, in *• 
ounboals Li^htniuj^ and liberally detached by 

The Admiralty, at the instance of the Koyal Society, for 
scientific research, under the direction of Dr. Carpenter, 
CB. F.R.S., Mr. (Iwyn Jollreys, h.K.S., and I rof. 
\Vvville Thomson, F.R.S. These discoveries seemed so 
important, not merely in a purely scientific point of vic^% 
hut also in their hearings on ocean-telegraphy, that the 
Government dotei mined to follow them up by a deep-sea 
survey on a more extended scale. 

The r//^//i7/;>f7'was fitted out under the superintendence 


I up the Tagus, and came to anchor off Lisbon. Lisbon 
' was left on the 12th. and a series of dredgings and 
examinations of bottom temperatures were made off 
Cape St. Vincent in from 400 to 1.200 fathoms. Gibraltar 
was reached on the i8tb, an<l left on the 26th. The 
weather was now pretty moderate, and there was a very 
fairly successful week’s sounding, trawling, dredging, and 
taking temperatures between the Rock and Madeira, 
which latter station was reached on the 3rd of February. 
Some of the dredgings made at this period appear to have 
been most successful, and a number of strange new forms 
of animal life were found, among these a fine new species 
of Venus’s Flower-basket [Kuplcciclla snkna), Fig. j, 
a Bryozoon [Narcsia cyathus], (see figure^ \oL vii, p. jHpj 
of singular beauty, which w^as dedicated to Capt. Aarcs^ 

, some w'ondrous forms of Sea-Urchins and Lily-Stais, and 
specimens of a species of “Clustered Sea-polype/ since 
! described by Dr. Kollikcr under the name of UHiklluiaria 
t/tOiHSiViiy an animal of great scientific inteiest. 

1 But tw'o days were spent at Madeira, and t/ic C/ud- 
I IcHger was off Tencriife early on the morning of the 
' 7 th, .too early to attempt the ascent of the famous Peak, 
and rather too early for natural history work, still col- 
Icctions, both geological and zoological, were made, ,i 


St tore Navy, .and^n adL^on o afidl naval surveying | SL Gome f I T" 

Lff undc%he immediate superintendence of Capt. Nares, 

iCR.s" who was afterwards recalled to take command of ! """'ber of observations as to temperature wett taken. In 
the Arctic Mxpcdiliou, a civilian staff of specialists in 
Natural Science and Chemistry was attached under the 
direction of Rrof. Wyville Thomson. 

The expedition, altliough by no means sensational, has 
been thoroughly successful. I’he ( V/a/A //ecr has steadily 
traversed a track of (n),ooo miles, and during her absence 

of three years and a half from England has established r r rr ^ ‘ w 

3^2 observing stations, at all of which the depth has been i ^ilhoms off Cape St. \ inccnl. 

ascertained w'lth the gicatest possible acf ur.icy, and at ' / of^ the^ Expeditiun 

nearly all the bottom temperature has been taken, a 
sample of the bottom vater has been brought u]) for 
physieal examination and < hemical analysis, a sufficient 
specimen of the both mi has bten procured, and the trawl 
or dredge has been lowered to ascertain the nature of the 
fauna. At most of these stations serial soundings havi’ 
been taken with specially (lc\ iseJ instruments to ascertain 
by the detcrmin.xtions of intermediate temperatures and by 
the analysis and physical examination of samples of waiter 
from intermediate depths, the directions and rate of move- 
ment of deep-sea cm rents. , , , - r tr. . -r , , , 

The original arrangements for the cruise I lave worked I ^nd one of the grou[) of Virgin Islands, iheinsches 


the matter of meteorological obscr\atioiis we may m«‘n- 
tion that the officers of the Ex|)edition seem to ha\c 
excelled; the number of observations amounted dui mg 
the fiist twelve months of the cruise to upwauls of ^o,o( o. 
Very considerable depths weie found oil the Caiiaiy 
Islands, extending sometimes to upwards o( 1,700 fatlioms ; 
but the greatest depth found in this part of the Atlantic 


may be said to have commenced. All the tunc be- 
tween leaving home and arriving off the Canaries 
sufficient 1 moie oi less devoted to getting the \ariid 

iV... I machinery into order, and in settling tlic diicction and 
scoiic of the parts tlu' members of the civilian stalf had to 
play ; so at Santa C ruz the old journals were idosed, and 
the numbering of the stations and the oilier entries were 
commenced afresli, with some alterations thi‘ result of 
additional experience. A section was now to be cat ned 
right across the Atlantic from Teneriffc to Sombrero, the 
Utter a little speck of .in island north-west of Anguilla, 

a 


poi lion of the West Indies. Sombrero was re.u lied 011 
the T5th of Mai ch, just a month from the time of leaving 


in every way smoothly ; the weathci throughout has been 

on the whole favourable ; under the careful management . „ ,• , , . , j 

of Staff-Commander Tizard not a shadow of mishap has , distance between the two islands is 

ever befallen the ship ; there has been a perfect acu?n/ 1 miles, ^and along this line twciUy-thiec^ st.i 

between the naval men and the civilians; all the apiili- I 

anccs for carrying on the ditTcrent operations, liberally | 
supplied at first, were renewed by the officers of the 


El)drographic Dep.irtmcnt of the Admiralty with the 
utmost liberality and piciision. 


tions were selected, at which most careful observations 
were made as to depth, condition, and teiaper.iiurc of 
bottom. During one of these dredgings, ai d at .i dcjith 
of 1,500 fathoms, several specimens of a in.ignificent 
sponge belonging to the llexactinellid.e wuc found at- 


Two events onl> hat e seriously affected the interests ' of an Isis-like coral and nestling 

If- cn.i fh'Mh ni ..f M.. „ I among the fibres of the Sponge were Star-fish xs, annelids, 


of the expedition, one, the s.ad dtalh at sea of Dr. v. 
WilleiiKies-Suhm, one of the ablest of the naturalists on 
the civilian staff, the other the recall of Capt. Narcs ; for 
although Capt. Frank T. 'I hoinson, who joined the 
Challenger from the Modesfe, did everything in his power 
to fill his place, Lapt. Nares, from his previous scientific 
training w.as so eminently titled to lead such an expedi- 
tion that his withdrawal in the middle of it was scveiely 
felt. 

Leaving England on Satuiday the 21st of December, 
1 072, some rough weather was encountered as the Chal- 
stood for the mouth of the Channel, and crossed 
the Bay of Biscay. 

1873 

On the 3rd of January, 1873, passing Cape Roca and 
the lovely heights of Cintra, she was quietly steaming 


sponge 1 

and Polyzoa. Often during this cruise, when the wL.ither 
was calm and hot, tlic low-net was used on the suiface. 
It would seem that the greater numlier ( i the jiel.igic 
forms retiie during the heat of the cl.iy to t le deptii of a 
few fatlioms, and come up m the coni of the evening and 
in the morning, and in some c.isis in the iii^nt. T lie 
larger phosphorescent animals were freqnenily .ilnuidant 
during the night round the ship and in its wake, while 
none would be taken during the day One day (the 26th of 
February;, the morning being brigiit and clear and the s a ell 
noi heavy, the ship being some 1,600 miles from Somlirero, 
and in lat. 23'^ 23^ N., long. 32'' 56' W., the soundmg-line 
indicated a depth of 3,150 fathoms, and the bottoin was 
found to consist of a perfectly smooth red clay, containing 
scarcely a trace of organic matter. This was the greatest 
depth as yet met with, and the material from the bottom 

F 2 
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was something quite novel to the explorers. At the mean 
maximum depth of some 2,200 fathoms the ooze was one 
vast mass of the calcareous shells of foraminifera, but as 
the soundings got deeper the ooze began to assume a 
darker tint, and showed, on analysis, a continually de- 
creasing quantity of calcareous matter. Now in this red 
ooze almost no calcareous forms were to be met with, and 
It was of extreme fineness, remaining for a long tune in 
suspension in water, and proving on analysis to be almost 
pure clay, a silicate of alumina and the sesquioxide of 



Fig. 1 — / uf'l ticUa \iilitea 


iron, with a small quantity of manganese ; and at this 
depth there appeared to be an absence of animal life. 

Pi of. Wyville Thomson considers it as quite proved that 
all the materials for such deposits, with the exception of the 
remains of those animals which arc now known to live at 
the bottom at almost all depths, are derived from the 
surface ; and consideiing the verj enormous extension of 
the calcareous ooze, it becomes important to know 
something of the minute foraminifera that produce it. 
In all seas, from the equator almost to the polar ice, the 
surface-water contains Glohii^crifur, They are more abun- 


dant and of a larger size in warm seas ; several varieties^ 
attaining a large size, and presenting marked varietal" 
characters, are found in the intertropical area of thej^ 
Atlantic. In the latitude of Kerguelen they are less , 
numerous and smaller, while further south they are stiU > 
more dwarfed, and only one variety, the typical Globi- 
gaimi is represented. The Xvi\xi^ Globif^erim^ \ 

from the tow-net are singularly different in appearance 
from the dead shells we find at the bottom (Fig. 2). The 
shell is clear and transparent, and each of the pores 
which penetrate it is surrounded by a raised crest, the 
crest round adjacent pores coalescing into a roughly 
hexagonal network, so that llie pore appears to lie at the 
bottom of a hexagonal pit. At each angle of this hex- 
agon the crest gives off a delicate flexible calcareous 
spine, which is sometimes four or five times the diameter 
of the sh^l in length. The spines radiate symmetrically 
from the direction of the centre of each chamber of the 
cell, and the sheaves of long transparent needles, cross- 
ing one another in different directions, have a very beau- 
tiful effect. The smaller inner chambers of the shell are 
entirely filled with an orange-yellow granular sarcode ; 
and the large terminal chamber usually contains only a 
small ii regular mass, or two or three small masses run 
together, of the same yellow sarcode stuck against one 
side, the remainder of the chambei being empty. No 
definite arrangement, and no approach to structure, was 
observed in the sarcode ; and no differentiation, with 
the exception of bright-yellow oil-globules, very much 
like those found in some of the Radiolarians, which are 
bcatteied apparently irregularly in the sarcode, and 
usually one very definite patch of a clearer appearance 
than the general mass coloured vnidly with a carmine 
solution. The presence of scattered p.irliclcs of bioplasm 
was indicated by minute spot-) here and there throughout 
the whole substance which received the dye. 

When the Xwing Gloln^^i nna is examined under very 
favourable circumstances, that is to say, when it can be 
at once placed undei a loleiably high power of the 
microscope in fiesh still sea- water, the sarcodic contents 
of the chambers may be seen to exude gradually through 
the pores of the shell, and spread out until they form a kind 
of flocculent fringe round the shell, filling up the spaces 
among the loots of the spines and rising up a little way 
along their length. '1 his external coating of sarcode is 
rendered very visible by the oil-globules, which arc oval, 
and filled with intensely-coloured secondary globules, and 
are drawn along by the sarcode, and may be seen, with a 
little care, following its spreading or contracting move- 
ments. At the same time an infinitely delicate sheath of 
sarcode containing minute transparent granules, but no 
oil granules, rises on each of the spines to its extremity, 
and may be seen creeping up one side and down the 
other of the spine with the peculiary4;7fv//i/' movement with 
which we are so familiar in the pseudopodia of Gromia 
and of the Radiolarians. If the cell in which the Globi- 
is floating receive a sudden shock, or if a drop of 
some irritating fluid be added to the water, the whole 
mass of sarcode retreats into the shell with great rapidity, 
drawing the oil-globules along with it, and the outline of 
the surface of the shell and of the hair-like spines is left 
as sharp as before the exodus of the sarcode. 

There is still a good deal of obscurity about the nature 
of Of bulina nmviTsa, an organism which occurs in some 
places in large proportion in the globigerina ooze. The 
I shell of Orbultmi (Fig. 3) is spherical, usually about *5 mm. 

' in diameter, but it is found of all smaller sizes. The 
texture of the mature shell resembles closely that of GlobU 
i^crinay but it differs in some important particulars. The 
pores are markedly of two different sizes, the larger about 
four times the area of the smaller. The larger pores are 
the less numerous ; they are scattered over the surface 
of the shell without any appearance of regularity; the 
I smaller pores occupy the spaces between the larger. The 
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crests between the pores are much less regular in Orbu- 
Hna than they are in Globigcrina ; and the spines, which 
are of great length and extreme tenuity, seem rather to 
arise abruptly from the top of scattered papillae than to 
mark the intersections of the crests. This origin of the 
spines from the papillae can be well seen with a moderate 
]jower on the periphery of the sphere. The spines are 
liollowand flexible ; they naturally radiate regularly from 
the direction of the centre of the sphere ; but in specimens 
which have been placed under the microscope with the 
greatest care, they are usually entangled together in 
twisted bundles. They are so fragile that the weight of the 
shell itself, rolling about with the motion of the ship, is 
usually sufficient to break off the whole of the spines and 
li ave only the papilla' projecting from the surface in the 
c 'urse of a few minutes. In some examples, either those 
in process of development, or a series showing a varietal 
divergence from the ordinary type, the shell is very thin 
and almost perfectly smooth, with neither papilla: nor I 
spines, nor any visible structure except the two classes of * 
pores, which are constant. 



Img. 4 — Uliabilusphcre. 

'fhomas, was carefully washed and subjected by Mr. 
Buchanan to the action of weak acid ; and lie found that 
there remained, after the carbonate of lime had been 
removed, about one per cent, of a reddish mud, con- 
sisting of silica, alumina, and the red oxide of iron. This 
experiment has been frequently repeated with different 
samples of ‘ globigerina ooze,’ and always with the 
result that a small proportion of a red sediment remains, 
which possesses all lire character^ of the ‘ red clay.' I | 
do not for a moment contend that the material of the 1 
‘ red clay ’ exists in the form of the silicate of alumina and ■ 
the peroxide of iron in the shells of living Foraminifera 
and Pteropods, or in the hard parts of animals of other j 
classes. That certain inorg^anic salts other than the salts 
of lime exist in all animal tissues, soft and hard in a cer- 
tain proportion, is undoubted j and 1 hazard the specu- 
lation that during the decomposition of these tissues in 
contact with sca-watcr and the sundry matters which it 
holds in solution and suspension, these salts may pass 
into the more stable compound of which the ‘ red clay ' 
is composed." 

On this voyage Mr. Buchanan found the remarkable 


I The Coccospheres and Rhabdospheres — these are 
I suggested to be minute nlgic forms— live on the surface, 
i and sink to the bottom after death. Many of them are 
extremely beautiful, as will be seen from Figs. 4 and 5, 
representing two forms first discovered by Mr. Murray. 

7 'aking the section from Tcneriffe to Sombrero, first of 
all some 80 miles of volcanic mud and sand were passed ; 
j then some 350 miles of globigerina ooze ; next about 
! 1,050 miles of red clay ; then again a rising ground for 
j some 330 miles of globigerina ooze, a valley of 850 of red 
; clay ; and nearing land some 40 miles of the globigerina 
I ooze. Intermediate between the red clay and the globi- 
: gerina ooze, a grey ooze was met with, partaking of the cha- 
j racters of both, and cv idently a transitional stage. There 
j seems to be no room,” writes Prof. \Vy ville Thomson, ‘ 4 eft 
I for doubt that the red clay is essentially the insoluble resi- 
due, the ash, as it were, of the calcareous organisms which 
form the * globigerina ooze,' after the calcareous matter has 
been by some means removed. An ordinary mixture of 
calcareous Foraminifera with the shells of Pteropods, 
forming a fair sample of ‘globigerina ooze ’ from near St. 



and unexp.:cted result that the water has virtually the 
same specific gravity from the bottom 10 within 500 
fathom 3 of the surface. From 500 fathoms the specific 
gravity rapidly rises till it usually attains its maximum at 
the surface. Mincteen dredgings were taken, and these 
yielded a large supply of animal forms. It is unfortunate 
that in the deepest haul of all, 3,150 fathoms, no living 
thing was brought up higher in the scale than a fora- 
minifer ; but this may be attributed to the nature of the 
bottom, an opinion borne out by the abundance, at 
scarcely a less depth, and on a bottom diflering only in 
being somewhat less uniform, and containing sand-grains 
and a few shells of foraminifera, of tube building annelids 
of a very common shallow water t>pe. The Crustacea 
do not appear to suffer from the peculiarity of the circum- 
stances under which they live, either in development or 
in colour. The singular fact of the suppression of the 
eyes in certain cases is already well known. The 
Echinoderms and sponges which enter so largely into 
the fauna of the zone ending at i,coo fathoms are not 
abundant at extreme depths. 

The ChaUenger next anchored off the harbour of Char- 
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lotte Amalia, at St. I'homas, where a pleasant week was 
spent, and on the 25th of March she proceeded on her w^ay 
to the Bermudas. On Monday the 26th, being then in lat. 
I9”4i' N.jlong. 6s'' 7' W., and nearly ninety miles north of 
St. Thomas, a sounding was made in the great depth of 
3,950 fathoms, and a dredge was let down to sec if it would 
prove serviceable ; heaving-in commenced at 1.30, and 
the dredge came up at 5 I’.M. with a considerable quan- 
tity of reddish- grey ooze. No animals w’cre detected 
except a few small foraminifera with calcareous tests, 
and some considerably larger of the arenaceous type. 

On the 4lh of April she made her way through the intri- 
cate .and dangerous ‘^narrows between the coral reefs, and 
by the evening was at anchor at (jrassy Bay, Bermudas. A 
fortnight was spent at these Islands. Their geological 
structure was most carefully studied, and when the narra- 
tive of the cruise is publislied we may expect very valu- 
able information as to the formation of the various forms 


hnaestone to be found on these islands. The principal 
islands are well wooded, but the great preponderance o( 
the Bermudian Cedar {y uni pc ms bcrmiaUiinci) gives a 
gloomy character to the woods, which in the annexed 
woodcut IS somewhat relieved by the presence of some 
palm trees (hig. 6). I he AdmiraVs official residence, 
Clarence llill, is sitimtcd on an inclosed little bay called 
Clarence Cove. 'I'he garden was rich with a luxuriant 
tropical vegetation of which the group of papau trees, 
Carica papaya (Fig. 7), will give some idea. 

There is only one kind of rock in Bermudas. The 
islands consist from end to end of a white granular lime- 
stone, here and there l^ccoming grey or slightly pink, 
usually soft and in some places friabre, so that it can be 
broken down with the ferrule of an umbrella ; but in some 
places, as on the shore at Hungry Bay, at Bainter’s Vale, 
and along the ridge between Harrington Sound and 
Castle Harbour, it is very hard and compact, almost crys- 
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talliiie, and capable of taking a fair iiolish. This hard 
limestone is called on the islands the “ base rock,” and is 
supposed to be older than the softer varieties and to lie 
under them, which is certainly not always the case. It 
makes an excellent building stone, and is quarried in 
various places by the engineers for military works 
(Fig. 8). I’he softer limestones arc more frequently 
used for ordinary buildings. The stone is cut out of the 
quarry in rectangular blocks by means of a peculiarly 
constructed saw, and the blocks, at first soft, harden 
rapidly, like some of the white limestones of the Paris 
basin, on being exposed to the air. 

Immen^‘ masses of fine coral sand surround the shores, 
being washed in by the sea. It is then caught at certain 
exposed points by the prevailing winds, and blown into 
sand-hills often forty to fifty feet in height. Sometimes 
these sand-masses form regular sand-glaciers. One of 
these was found at Elbow Bay on the southern shore of 


the main island. The sand has entirely filled up a valley 
and is steadily progressing inland in a stream some five 
and twenty feet. It has, as will be seen in the wood- 
cut (Fig. 9), partially overwhelmed a garden, and is 
still nowing slowly on. When the photograph from which 
the woodcut is copied was being taken, the owner of the 
garden was standing with his hands in his pockets, as is 
too much the habit of his race, contemplating the approach 
of the inexorable intruder. He had, as will be seen, made 
some attempt to stay its progress, by planting a line of 
oleanders and small cedars along the top of the slope, 
but this had been in vain. j , , r 

Ihe botanists of the expedition paid a good deal of 
attention to the flora of the island, and we may expect a 
lot of new forms among the minute algae found in the 
so-called freshwater ponds or lakes. 

Bermudas ivas left on the 20th of April, and a section 
was carried out from the islands towards Sandy Hook, 
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and then south and west of Little George Bank and into 
Halifax on the 9th of May. In this run several soundings 
were taken at depths of from 2,600 to 2,800 fathoms. The 
bottom yielded chiefly grey ooze, and the course of the 
Gulf Stream was crossed. Staying a week at Halifax to 
recruit, the next section was made in almost a straight 
line from Halifax to Bermudas, which was reached on the 
30th of May, nine important stations having been selected 
and examined on the way. A short time was passed at 
Bermudas, and the next section it was determined to 
make was one between lat. 35*^ and 40° to the Azores. 
Leaving Bermudas on the 12th of June the Challeui^a was 


off F ayal on the i st of J uly, having successfully made obser- 
vations at seventeen stations tv/ route, A small-pox epi- 
demic having biokcn out at Fayal, it was not deemed 
prudent to land. San Miguel was visited, and the straits 
between it and Santa Maria were explored, and the 
Chtillciu^er on the loth stood for Fauchal, reaching it 
on the 15th, having been now more than a month 
at sea. Having made two sections right across the 
Atlantic, all looked to enjoying a few days on land, but 
it w.is not to be so, for most unluckily a rather severe epi- 
demic of smalhpox had bioken out at Madeira also shortly 
before, and Capt. Nares did not think it prudent to give 



Fn. 


leave ; accordingly on the i8th of July they commenced to 
make a section tuong the West Coast of Africa. It was the 
rainy season ; each day would bring them nearer to the 
equator, and it was scarcely possible to look forward to 
other than disagreeable times. On the 19th they were 
off Palma Island, one of the Canaries ; then they bore 
down on S. Antonio, one of the Cape Verd islands, and 
were at St. Vincent on the 27th of July. 

The botany of this island, so noted in the old gazetteers 
for its wood, water, wild goats, turtles, and saltpetre, was 
carefully explored. As seen from the sea, the rocks pre- 
sented a singular appearance, owing to the presence of a 


thick incrustation at water-mark oi masses of calcareous 
alg<e, which either follow the forms of the rocks or occur 
in rounded masses, their delicate tints of white, light 
pink, or cream colour considerably heightening the effect. 
These incrustations arc frequently bored by Lithodomia 
caudti^Lrns and other molluscs, and small sponges and 
Polyzoa occupy the cavities between them and the rocks. 

Leaving the Cape Verd Islands, on the 13th of August 
they were of! the Bissagos Islands, and found bottom at 
a depth of 2,575 fathoms. Continuing to cruise along 
the coast, on the 14th they were west of the Loss Islands ; 
on the 15th they passed Sierra Leone; on the 19th they 
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-Here off Cape Mesurado, still in depths of 2,500 fathoms 
and on the 21st they hid run as far along the Western 
Coast of Africa as they intended, being then off Cape 
Palmas, and the CJialhm^cr'^ course was shaped for St 
Paul’s Rocks These rocks he about 1 north of the 
equator, and m longitude 29 1 5^ ^ 
way between the South American and Afric in co ists 
Although using to a height of some 50 to 60 feet above 
the se i level yet they ire mere locks, not mote than a 
quartti of a mile long The sc i deepens quickly m the 
vicinity of the rocks to depths of from 1,500 to 2,200 
fathoms The \^'ish of the waves is such that even 
sea weeds cannot retain their positions on the rocks 
Proceeding still m i south west direction, the little 
group of islands exiled Fernando Noronha was reached 
on the I St of September, and some d lys weie spent 
exploring it The groiiji consists of a princip il island about 
four miles long by thiee and i half broad, and sc\eral | 
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smaller ones , it is situ ucd m the Atl uitie, in about 1 u 
3 58 S , long 32 22 W, ind ibout 200 miles from the 
nearest point of the Ami nc m eoxst J he islands appear 
to be of volcanic oii^in tlie pi ik 01 the noithern side 
of the principal islind uses to i lu ^ht of 1,000 feet , 
It IS a mass of bire lock the summit of which is 
quite inaccessible The iliiti> n ihietly composed of 
columnar basalt Ihe seidtith m tit neighbourhood 
IS fiom 1,000 to 2,1 oj fitl oms Ims ib^urd on the 
higher paits ot the islind, and wondious eretpei'-, eliister 
together in the branches of the tiees A species of 
Cereus was found by ]\li Mosely on the cliffs Only one 
grass {Oplisnii nu\ i ( lofnts) w is found on the in iin isl ind, 
but although shady, moist places occur about St Mic h lel s 
Mount, neither on this nor on the mam islmd were any 
ferns, mosses, or hepatic i found, and lu liens were very 
scarce Among the principal cultiv itc d fi mts 11 c b inxnxs 
and melons, the latter b^'ing \er\ plentiful, md ot 
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peculiarly line flavour Sugar cane, cassava, maize, sweet 
potatoes, were grown m large quantities The species of 
land xnimals on the island are not numerous, but indi- 
viduals of several of them arc most abundant , two spe 
cies of li/ardb are recorded from the islands, one being 
peculiar to the group 

On the 4th of September the Challenger was some 90 
miles south of Cape St Roque, in 2,275 fathoms, with 
globigenna ooze. On the 8th she was off J’arahyba, m 
2,050 fathoms, with mud On the 9th the sounding gave 
^ ^®Pth of only 500 fathoms off Cape San Agostinho 
rhe depth increased off Macayo (September ii) to 1,715 
mthoms, diminishing off the mouth of the River San 
rrancisco to 1,200 fathoms, and as the coast at this spot 
was approached to 700 fathoms On the 14th the Chal 
UngLf was at Bahia, and stopping there a short time she 
proceeded for a section across the Atlantic from Bahia to 
the Cape of Good Hope Owing to unfavourable winds 


and other causes, the little Ishnd of Innidid in ishnd 
whose vegetation was then totaII> unknown, had to be 
assed by, and the ship’s course was diiectcd to the little 
now n islands of Tristan d Acunha, and cm the iSth of 
October she was anchored on the north side of the Ixrgt 
island which gives its name to the group Ihis id ind 
rises in a range of almost perpendirtilai clifls of black 
volcanic rock, in appearance somewhat similar to that 
exposed m section on the Grande C urral, in Made ira At 
their base are dtbri^ slopes, and a nariow '='tiip of low 
shore land, on a portion of which lies the settlement 
Unfortunately, before much even of these slopes could be 
explored by the landing party, a suddc n squall came on 
the recall was hoisted fioin the ship, and they had to 
leave after i visit of only six houis Grasses, seclv,cs 
mosses, and ferns were found growing on the clifG and 
hepaticsp so abounded as to cover the earth with quite i 
green sheet , occasional patches of Phyhea nth na were 
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seen. This tree, belonging to the family Rhamnacese, is 
peculiar to these islands and to Amsterdam Island, in 
the South Indian Ocean. Lomaria alpina^ when found 
in stony places, bore fertile fronds, while those growing in 
rich vegetable mould were barren. Some o^ our common 
weeds wcie finding themselves at home, such as the sow- 
thistle. That lovely little cinchonaceoii'. plant, Nertcra 
dcprc'im^ was very abundant. Growing round the island 
was a belt of that gigantic sea-weed, Macrocydi\ pytifera^ 
which abounds in the southern temperate zone. Single ' 
plants often grow to a length of 200 feet, and it is said j 
that they sometimes are met with from 700 to i ,0 10 feet 
in length, forming cable-like masses nearly as thick as a ' 
man^s body. There was no time to explore the high pla- 
teau ; but one interesting observation was made, indi- 
cating the presence of snow on the hills, ior while the 
temperature of the fresh- water ponds at the sca-level gave 
a result of 54"" F., that of the streams running down the 
cliffs was but 50'' F. 

They had an opportunity of visiting the two other islands 
ofthis group, Inaccessible Island, about twenty-three miles 
W. by S. of Tristan d’Acunha, and Nightingale Island, 
about twelve miles from Inaccessible Island. On this latter 


two Germans were found, who had succeeded in cultivatin 
the ground in the neighbourhood of their dwelling. O: 
both islands Phvlua arhorea was found, and the treei 
were covered with fully- developed green fruits. Atussocl 
grass, apparently very close to DaciyUs ccc^piiosa^ of th< ^ 
Falklands, grew in immense, almost impenetrable masses 
on Nightingale Island, amid these countless penguins 
had cs^abli-yhcd themselves. It was but with the greatest 
difficulty that a passage could be forced through such ^ 
thicket, the grass being too high to allow of the planning* 
of any definite track, anl the screaming and biting of the , 
penguins was the reverse of agreeable. This island is 
never visited except during the sealing season, and is not 
over one square mile in extent, a veritable speck in the 
ocean. 

The ship’s head was now turned for Simon’s Bay. Five 
stations between these points were selected foi observa- 
tion. 'I he depth varied on this line fiom 2,100 to 2,656 ^ 
fathoms, the bottom yielding letl mud at the greater, .ind ^ 
grey mud at the lesser depths. The 28th of October saw 
the Chalhus^er at anchor off Capetown. 

Simon’s Bay was left about thi iqth of December, siic 
weeks having been spent in reciuiting and refitting. Even 



in the comparatively well- wmrked- out district of Capeto wn 
new discoveries were made, of which by far the most im- 
portant was Mr. Moseley’s discovery of the tracheal system 
in Pejipatif^ ccipcnsfs^ an account of which has been pub- 
lished in a late volume of the Phihnophual T) ausaiiions. 
This tracheal system, though conspicuous in the fresh con- 
dition, becomes scarcely visible w'hen the animal has been 
some time in spirit, and the air has been thus removed, 
hence the failure of Grube, Saenger, and others to see it. 
The first soundings during the southern course were taken 
in the region of the Agulhas Current on the 17th and i8th 
of December. These soundings would have been naturally 
logged greenish sand,” but on examination were found 
to consist almost without exception of the casts of for- 
aminifera in one of the complex silicates of alumina, iron 
and potash, probably some form of glauconite ; this kind of 
bottom had been met with once or twdee, but is evidently 
qu te exceptional. Going still south, Marion Island was 
V 15 ted for a few hours and a considerable collection of 
plants, including nine flowering species, w^as made. I )redg- 
ing near the island gave a laige number of species, many 
representing northern types, but with a mixture of southein 
forms. On the 30th of December, being then between 


Prince Edward’s Island and the Cro/cts, the dredge was 
let down to a depth of 1,600 fathoms, and a vast number 
of species belonging to the well-known genera Euplci h lla^ 
Hyaloiuma, Umbtlluitu uu Po^ntah \ia, as well as two new 
genera of stalked crinoids, several quite new spatangoids, 
and several remarkable Crustacea were taken. 

1874 

The new year opened with a storm, and they could not 
land on Possession Island, on account of the weather; 
though a dredging in 210 and another m 550 fathoms 
about eighteen miles to S.W. of the island were made 
with satisfactory results. On the 7th of January Kerguelen,'^ 
Island was reached, and the remained there 

till the 1st of February. 1 )ui mg that time Dr. v. Willemoes- 
Suhm was chictly occup^pd m working out the land fauna, 
Mr. Moseley collected the plants, Mr. Buchanan attended to 
the geological features, ^vhllo Prof. Wyvillc Thomson and 
Mr Murray dredged in ths shallow wateis round the islands 
with the steam-pinnace. Many observations were made, ' 
some on the development of the Echinoderms, and great 
collections were stored away. On one occasion the trawl ^ 
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net came up nearly filled with some lar^c cup sponges, pro- 
bably b(.l')ngmg to the same sptcies as was di edged uj) by 
Sir J imes Clarke Ross many y e irs ago ne ir the Ice barrK t 
On the 2nd of T ebruaiy they were 140 miles south of Kei- 
giicltn, and on the 6ih tlicy re ichcd C onnthian L ly in \ ong 
Island, and hid m ide all airangemcnts foi cximininr it 
when a sudden ehinge of weather obliged them 1 1 put to 
sea, though one 01 two of the paitv hidsucceedt i in spend 
in r in hour or two on shoe Ihe most 'southerly station 
made w is on the igih of I ebni iry in 1 it 6 ;, 4" h , long 
y(/ 49 1 ,when the ti iwl bi ought up fiom ad( pili of i 

fathoms a consider ibk numbei of inimils Dred^in^ so 
near the Antal clic circle w lb, however, not only i sevcie 
but a somewh it c ruieal opei ation the tc mptraluic of Uie 
work rooms for days avenge d seven or t iglit dtgiets below 
iice/ing point, the sliip was suiremnded by le e hei s, incl 
snow storms from the south ea^t weie constantly blowin^ 
ag iinst hci 

On the 23rd of 1 ebruaiy the wind h id iisen to i whole 


g lie, the thci mometc i fell to i \ the snow drov e in i ch v 
blinding clou I of c\ pu ilestu ] kc ervslils whuli burned 
the skin as it thev h id 1 c n u i h > \i\ i none were sorry 

to turn noithwuds 1 his w is i pm a of sore in\Rt\ to 
all in ch it^e still e bs rv lU ins on timperilure wtie 
riiiicd on the sp eiti ii uv ot th wu r w is tiken 
duly by Ml I i hinin n I s )in iiu 1 slin’'obser\ itions 
ucic ilso mide eui s i w Uei t I Ik s nn iin s ind 
eln'dgings while thc\ were i non th u e n i( ^ to 1 
fathoms, ^ IV e t vide n e of i viiy di tu t U po 1 of yel 
lovMsh fliv witli pebble ind siu ill stones, uul \ eon 
siekrible adiiu\tuie of 13 U uns kidi ilium eve , the 
former doubtless being idepisit tiom th incltm ue 
bergs Soundings wcK mule on the ( h of Vebmaiy, 
and 31 J ind yth of Mareh in i Soa tithoins when s une 
very reuiukible lai u si/cil s^ 11 tisies weic met with 
( >11 the 13th ot Miuh, it i dcjith of ( Mfuhoms, with 
a bottom temper iture of o -- C lIolHluuii weie ibun 
dint, a*- ^vell is many other anim il tonn 




Melbourne w IS leached on the r7th of M u h indsonie 
weeks were pie IS inth sjient, which were ill the more re 
fieshing after the hiidships of the tour to the \ntirelic 
circle Next Sydney w IS visited, uul he re e vti y thing w is 
done by the mh ibitants to welcome the members of til i \ 
pedition th it coulel be done, ind the re is no doiib th it the 
memory of then vi its to our Ausii dun l’osse,ssit>iis will 
lingci amon^ the pleas mt ones th it tney will ind iJge in 
foi years A very eueful survey of Lh u jmuiou of the 
Pacific Ocean that intervenes between the eoists of 
Australia ind New /e U uid was icquired toi eJeetiic tele 
graph pui poses, and the soundings made by the C//r/ 
gave cv(i\ reason to expect that it would not be 
. eie New /eiland would be in tele gMplne eonnertion 
vmh Furope is indeed it now is. L util the end of lune 
the (. hath ft was engigcdon this work but on the, Oh 
ol July, 1S74 s»he set out onr e more on an or c in cruise 
1 eayiiijr Wellington on the 7th she proceeded under 
sail along the east coist of New /eilind On the 
lotn they were about forty miles to the east of I ast 
1 continuing their course town els the Kermadec 

Islands, on the 14th they were off Raoul Island. Ihe 


S[)e( imens biou ht ip fioin i depth of f s j fithomswire 
just such IS one would li i\ e cx[) c ted to find in a snii 1 rr 
deptli otf the CO ist of PoJ tu^al Onthrtvuiiii )f tlu r 
thi V iriived at Ion it ibu one ot th I rieu lly Islinds 
1 wo day s were suent m \ it iiig chile lent p n ts ot the isl incl, 
mcl i Rw hills of the died wc c nude in sli iliow 
witei off the CO i t The \ nc\t unde i sti light r our t foi 
M ituku isl incl the most s^utlnrU of the I ijis, wlure, 
on the 24th, i p irty of survey irs ind nitiirilists 1 inelecl , 
some others cxploied the se i dong the coist, tr iwling 
in some I tr ■> r r fithonis uul proeimng imon other 
line th i speciui n of th P irly N lunlus \ ut/ilits 
pitftf lilt wh li w IS kept ilivt in 1 tub of silt w itcr 

lei some time so as to wilcii its mueuieiits Kindjvu 
1 was le ehe I on the ■'■5th I < \ iki w is visited on the "’Sih, 

I and the ship retuineei to K indiv r on th 3rd of August, 
to lern iin for i week J i) n itui d history of the eoi il 
reefs surrouneiirig the I ijis wis tximmtd by the civilian 
staff, who lec ivcd cveiy assist inre possible from Mr 
J lyard, II M Consul i>etwetn New /edand and the 
I iji group onlv two soundin ^-s had been taken to a greater 
depth thin I croo fathoms, one off Cape lurnagiin, New 
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Zealand, gave a bottom of grey ooze at i,too fathoms, 
and the other, midway between the Kermadecs and 
friendly Idands, gave red day at a bottom of 2,900 
fathoms , the other dredgings and soundings weie m 
depths of from 3 to 600 fathoms, and many of the 
former >idded an abundance of animal life. 

On the 10th of August the (. ha Hat t? left for Api, one 
of the least known of the New Hebrides, rnd on the 
18th anchored off the island Capt Nans had given a 
passage fiom h iji to eleven men of Api, and two or thice 
of the officers, with an armed paity of marines, took the 
returned laboureis on shore. Ihe natives appeared 
somewhat mistrustful, and were armed with clubs, speirs, 
and bows with sheaves of poisoned aiiows , so that it 
was not thought prudent to go into the forest. Ihe 
natives weic almost entiiely naked, and were of rather a 
savage and foibiddin^ aspect I join Api the Lhalhfu^i? j 
couise was to iJie north- west ward, towards Kame Islind, 
which IS in a breach of the great barrier reef not far 
from the enti ince to 1 01 res btiaits A sounding on the 
19th, inlat 16 47 S, long JO5 26 h., at a depth of 
2,650 fathoms, with a bottom of icd clay, give a bottom 
lemgLiaturc of i 7 C (35 1 ) A semi umperature 
sounding was t vken to the depth of 1,500 f iihoms, and it 
was found that the minimum tempeiatuie (i 7 C) was 
reached at a depth of 1,300, and tint consequently a 
stratum of v\atei at that uiniorm temperature extended 
fiom that depth to the bottom 

Seiial temperatures wtie taken on the 21st 2^lh, 25th, 
27Lb, and 2Svh of August, in 2,325, 2,450, 2 440, 2,275, 
1,700 fathoms lespeelivel), and in each east the mini- 
mum temperature of 1 7 L. extended in i uniform 1 lytr, 
averaging 7,000 feet m thickness, fiom the de|)ih of 1,300 
fathoms to the bottom. Ihe area ovu wliieli this tein 
perature existed has been called the “ Melanesian Sea,” 
and It IS evident that there s nj free eominunuation 
between it and tlie outer ocean lo a grt itei depth ih n 
1,300 t ithoms, the tntiieling bariui being complete up 
to that point. The anini ils pioeuied in this sea were few 
m number, hut siifhcient lo show that the existence of a 
f.iuna IS not impossible in the still bottom water of such 
an inclosed area, though, as in the Mediterranean, such 
conditions do not appear to 1 ivoui life 

On the 31st Kaine s Island was visited, and found to be 
just as described by J ukes , t collection ot ihe birds bleed- 
ing there was made, and the next da>,the istof September, 
the ship was at Cape \ ork I roeeeding thence acioss the 
Arafuia Sea to the Am l;>lands , Dobbo, a town on the 
Island cl Wamiiia, was leaehcd on ihe i()th After a 
few days sp^-iit in shooting some tirdsof I’lndisc nd 
geltin^ an ideiof the natuial histoiy of the p’lec, they 
picceeded to Ke Doulan, the princij al viil ige in the 
group, ilienee to the Jsl ind of b inda, where ihc) rem lined 
a few days, and thence to Amboina, which was reached 
on the 4th of October In some of the dredgings be- 
tween Ke and Amboina a wonderful assemblage of forms 
were met with, not only new Pentacnnoid forms, but 
many new viiieous sponges— f-chiiiodei ms, Ciustacea, 
Ac. 1 loiii Ainboin i they went to Ternate, and thence 
across the Molucca Pi-)Sige into the Celebes Sea, by the 
passage betvseeii Bcjaicii Islind and the northeast 
point of Celebes Crossing the Celebes Sea, Zamboanga 
was reached on the 23id , and the buhi bea 011 the 
26th. Capt Chiinmos obstivalions on this basm-sea 
were conhrined. Ho llo was visited on the 28ih, and 
] lOuceding by the eastern pis^age round Mindoio, Manila 
was made on the 4th of Noveinbei, and after a '^ll0^t 
stay at the Philippines, Hong Kong w is made head quai- 
ters for a tune Duiing the Chiil/t ttt^a r sta) luie Capt 
Naies received a t^lt.,raiii offering him the eominand of 
the Arctic Lxpediiion Ihis was a great blow to all of 
the pait). though sony to pait with one who had so 
far bi ought the expedition successfully on its wa), the 
mipoitanee was fully leeogiused of having a man of his 


chaiaetet and experience in command of the North Pole 
I vpcdition. Cipt Ihomson, who v as already on the 
China Station in command of the Module^ took Capt. 
Nares^s place. 

1875 

Ilong Kong was Ic ft on the 6 h of January, with the inten- 
tion of ‘•ailing to the region of the Lquator, then miking a 
series of stations paialkl to it, foi a distance of some 2 000 
miles, and eventuilly going north to Japan Pioceed- 
ing to the middle of the China Sta, a series of tempera- 
ture soundings weie taken, the tempcratuie at the bottom 
of i,2cx) fathoms being 36 1 1 his is accounted for by 

ChimiJio’s statement th it the C hina Sea is cut olf, by a 
bairiei rising to a height of 800 to 900 fathoms below the 
surface of the wiUi, from communication with tlie waters 
of the Antiictir Oce in P issing ilong the west coast of 
I uzoii, the C ///r/A entered thePmiy Sea, wheie further 
ob^'Crvations were m ide , visiting Zebu, the first known 
loealityfoi the‘ Vemi> 1 lower bisk t,’ wheresome finespc- 
eiiiiens of this sponge were obt imcd in the diedge Next 
the ship madt for the little isl ind of C amaguin — between 
Mindanao and jjohol to inspect the active voleanothcre on 
I his volcano was ushered into t xistence on the ist of M ly, 
i''7i,andptt enied at the time of the / v visit the 

appeaianec of in iriegular cone of i 9^0 feet in height , 
Its base was gi adu illy extending, and hid coveicd the 
town of Catarman 1 loin Canuguin the Lhalit n^tr went 
alou ^ the west ( o ist ot Mm an 13 to / inibo mg i, w hich was 
(for the second time) ro idled in the J ist week of J iniiary 
(29th A htile p irty ot sportsmen were sent off to camp 
out in tht foicst within ridin distmce of the sliip , visi s 
wcie paid to ihcni fn m time to timt,and they thoioiighly 
enjoyed ihei bikf sojouin in the heart of a mo^t exquisite 
little bit of tiopu al sctnLi>,and surrounded by multitudes 
of monkevs, g ileopitheei, and m my moie of tlic strange 
dtni/cns ef such w jods I hus was a ph as int w eek s[)t nt, 
and with some le^icis / imboang i w is left on the tSih ot 
lebiuin Ihe lollowing di> w spent in the strut 
bttwteii Mind in 10 and I isil in I he \ icw of both islands 
fiom the str iit w is cxticmd) bt lutiiiil iioin the luxuii inee 
of the \(. atat on which tilled up the gullies ind m intled 
ovtrevti) bisaltiidj^e ind pe ik up to ilieir v cry summits 
On the qth the p 11 ty were oil Cipe Sir iiigan and in v icw of 
liilit, the liriesl ot the Saiingini Islinds, with a hne 
voleinu cone thickly wooded to the top On tlie loth 
they hid a very sun c ssfiil haul of the dredge olf the 
K1 ind ot lu ui, in 500 f ithoms, getting m iny specimens 
ot ihice t)i tour species ol Pentininus, with stems two or 
thiee feet high About this lime Uk wind felt very light 
and uniertdin, and a strong current was ••etting them 
down towards tl e coast of New Cjiimea ihe coal supply 
w IS lunning short, and was required tor di edging and 
sounding up to I qnn, the ne irest phee for a fresh 
sujqjly , so C ipt Thomson deteimmed to m ike for Hum- 
boldt Ijay On the 21st of tebruaiy, still drifting south- 
w lids, they weie op]josite the delta of the great river 
Aniheimli, which uses in the C li irlcs I >uis Mount ims, 
a splendid I mge 111 the intc 1101 ot NewCTiunc i, upwards of 
10,000 fi et liigli, and falls into tlie se i at L'\])C D’Ui ville, lo 
the eistef the tnuatue of GcelvmkHay Night was falling 
on the -3id as tlie ChiUai^a e ist anchor just within the 
hcidlaiids of Point Ciille and Pont Bonplind Next 
morning, shortly aftei daybieik, the ship was •'urroun led 
by about eighty canoes, each from 15 feet to 20 feet Ion 
and with eicws of fioai four to ^ix men each Phere 
weie no women 01 ehil len iiiiong them. Ihe men were 
unu ually good looking foi Melanesians, and wondcilully 
piv^iurt sciud , they seemed on an average about 5 ft. 4 in. 
in I eight, features tolerably good, nose rather thick and 
flu, eyes daik and good, expression agreeable, mouth 
large, and lips rather full , betel and ehmain chewing had 
ociiroyed their teeth and dyed their gums crimson, and 
their car lobes wcie greatly lengthened by earrings Their 
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h-iir IS frizzled, not woolly, vei y thick, and worn m the 
^hdpe of a huge round mop, itwis paitlv blciched bv 
lime, or coloured led b\ lime and othic , bli k ind white 
fcitheis and cotonals of scailct Ilibi'^cus floveis were 
worn on ihcir he. ids the fict was smciicd with blick 01 
rtd pigment , with Iht cxteption of a tew oiinments the 
body was cntiicly naked , the '•km daik blown in the 
shade, warmed to a iich icd brown in the sunlight A 
band of tappa, variously 01 namentt d, enc ircled the middle 
ot the uppci arm on both sides, and into this they s ick, 
towards the outside ot the aim, large bunches of the I 
fresh green and white leaves of a bedutiful niirow leaved j 
C 1 oton 1 he native s wei t well ai med with sti ong bow^ and 
arrows the 1 itter (ive to six feet long, with hi ads btibthn^ 
with bubs In almost every e inoe there weie stone 
hatchets mounted on haul 'ood handles, closely lesem 
b in<^ those found in Dennaark they were midt of a 
h ud, close grained ^letn stone t iking a ] ide like polish 
J}k canoes hid ^encrilly i grotesquely riived piow the 
paddles being ot haid wood, leifshiped, and olten 
prettily caived 

In the course of the a^teinoon Cipt Thomson and 
Plot WyviUc Thomson went 111 th( galley to an island 
win re *heie was a village , toaseeriain the temper of the 
natives and see if it we ic sife to ^o ihout freeh Tlity 
WLie lowel to a sandy beuli and m ide si^ns that the y 
\v ished to 1 iiul, but the w hole ] o ul ati an, con isting e hiefly 
of women indooys, ill niiu d w ith bows, lui nedout with the 
most dtlennineel ilemeinsi atioiis of hostility 1 he wome n 
Were not pre posse ssin the yiung iris wcie pci cetly 
niked,andw(u no orrnm nts the m atn iis wou ifim e 
ot loiigh b Ilk cloth ro Jiul then Ions llievillig^ cm 
sisted of some twenty to thii y huts soin on I inel under 
the tiees, but most of the in built on a plitfoim riised i 
few Itet 1 ove the sui tae e of the St i on piks mdeornmun 
c ited wiili the shore by pi inks lemove 1 u pit isuie An 
other boil sent oti lo get sights h ul bien e lught hold ot 
by the n it ves andpluii hied, but no i tcinj) atietal ition 
had been in ide by the crews 11 ul thinw.s ^one on w 11 , 
the LhaUm d would luxe umaintcl at Ihi t boldt li ly 
for hve d lys, but C i{ t Thomson maele up his mi id not 
lo submit to the pilleiiiij^ th it w as oin on noi to risk 
th ell me e ol aruptuu, and ift^i riref il c onsult i ition 
and consult ition went on towinls Admirilty Island the 
smm evi 1 in^, the itu j noon the C aptain, Piof 

Wyville Ihomson, and Mr Murray m in aged to 1 and on 
the shon ot the bay by f,omg in a e inoe with some 
natives, nd during an hours rimble on sliore, Mr Mm 
r ly had the ^ood luck lo see thicc of the woncleiful 
crested j^iound pigeons ot the genus ijivit 7, which aie 
nciily IS lajge as turkeys 

iJui ing the next W( tk the ship gr idu illy made he r way, 
with liv^lit winds and he ivy 1 iins, and close depressing, 
eqiiuotial we \the r, past the Sc houten Isl uids ind Hermit 
Island towards Acltnir ilty Island, whe je it arrived on ibc 
3ui of ^ larch, and anchored m a lovely bay in eg htecn 
fathoms , this they called Nates Pay, in eomplinaent to 
the hcati ot the Arctic Lxpedition, their foimer c iptain 
The natives ire P^pu in Melinesiins, but partake 
moic ot the ehaiicteij ot tlie Pijiiiins of New Iiehnd 
and New Liitun thin of those of New ( nine \ Jleie 
bowsweu unknown and the nitivcs used speus, with 
heavy heads of obsidnn ind li^hl sh ifts 6 lo 7 feet long 
they also use lon^ shiij) knives or daggers of obMelun, 
and almost cveiy man hid ovci his sliouldei a neatly 
mounted little adze ni ide of a sin ill put c ot hoop non 
a lew Gained unpicrneiils ot the s ime foim but the 
cutting put mielc of a piece of a thu k sljcll ^leund 
down Heie the natives mule no gicit opposition to the 
parly landing, only hiiirying theiaa pist 01 iw iv iiom tli n 
villages and warning then women to keep out of si ht 
Sometimes the cuiiositv of the women would ovcicome 
then disci etion, and liUle gioups would come out to see 
the strangers The sc were any tiling but pleasing looking , 


I thev woie no clothing exre]vt two fimgcs of glass oi p lim- 
it ivcs In the com < cf \ Itw el tvs ill tlu pnta weit' 
(|inte it home with ih nuuis mdwent anel emu is 
I th y pK ase d 1 h n lUv s wt u 1 ml to be tot 1 Iv 1 no 
lint of ihe us eit t>l>ice ) ml | nits l)ut though they 
showed laiiu )el p mils vcLtluu, ndh' iivtstsus 
p cions tbit liny dispo e e 1 th n d ul m i vtiy ceononn 
' e il though hidemsh epul ivcwiv S mu oi tlu mill 
islands litti allv swaimc i with tlu be lutiiul 1 u^e nutmcfr 

pigeons. 

On the loth of March the ( /n/ n if ste amed out of 
Niles Haibeiin intending to till at one ot the ineue 
we stem of the Caiolme Islmds, md peihqis \t some of 
the Ladi one group but the exjdoreis we te so vei\ imfoiiu 
n itc in the wnul tint they w it ehivento the we eit lioth 
gioups, and novel ciw,iin s ivv land until they s ^hud th 
I ip mese CO ast on the iilhof Apiil lluseuust w is hv 
far the most trying one clinm th einimusi i Hit 
we itlier toi the ^le itei put of the inn li 1 1 h cn evees 
sively sulti) aiiel dcpiessing, and bcloie t ntei ng en it 
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rliey had b( on neailv a yo n m the Iieijies The •'('ct on 
fi 0111 the Admii iltv Islands to fapm ’■'50 nnli s lorg , 
was practie ilh nieiKlioiiil th ob eivn stations wfie 
twelve in number md jm tt\ le^ii nlydi (iihut d Tlie 
^re itcst depth w is found on the 2 >,1(1 of M uch, in 4 1575 
fathoms \\ ith the exception of t vo soundings taken by 
the Ins 7 f() 7 io\f the t ist co i tot Jipm, in 
4 651; f itlioms ic spe ctively th s is tlit* deo])( st trii twoithy 
soundin^ on u eoi d A second so m ling lo clieck the first 
gave 4 475 t itlioins nd m tin the till) C)f the oundmg 
m le hine cor t line el lu e xcrller t s inipl of the bottom w hich 
wasotavery peculiii cliaia ter consisting ihii stcntiiely 
of the siliceous shells of KuIioIum In tlu c the body 
mav have a moie or less fully eh \ t loprd e \tc rnal siliceous 
skeleton minutely fe nc^ir he cl, ncl rften jut se 1 ting very 
lemirkablc in I be lutdal foims hig 10, or iIjc ‘■kelcton 
miv be esKnti illv mt( I Mil nicl be foinied of a number 
of siliceous sj)iciiles 1 ciiilm tom i centre round win h 
tlu s ireode IS aec muilttecl is m Xiphacantln ^ Ij), 
r)r ag nn they rn IV give' off i set of fiiu ly mist mi >ig 
blanche wlncli foini one or scveial conecntiic liccy 
shells, whicli invest the saicodc nucleus as m Ifaliomma 
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(Fig 12) These lovely forms occurred in sudinumbtrs 
in this sounding is ilinobt cntirel> to mik tlie lul 
cl \y 

Ihemost m nlved tim])crTluiL phenomenon oVened 
inthispirt ot the fiiiiscwis the ])k ence ( f c'l siiticc 
1 i>cr ot \v ltd it id(])th of ho f »th ms ml i temp ra 
tiiieabo\e 77 1 tvtdiding noilliw'inis fiom the co ist of 
New CiUiiH i, alH)iit 20, md we U u 1 is f 11 a th 
nundian of tht Ptlew Isl inds J he le itci p it of tin j 
vistnussof hot watci is moving with 11101 c or loss <1 
rajiidity to the westu ud 

Ihe tJ ive.lle.rs, we iry and worn out In then issidiioiis 
labouis 111 the Iropics, h lel a we Koine md i veel 

deserved rest it J ip m iliewondcis el \e Ido 11 1 tin 

fic hness of tlie climate soeui usteneel them lo vi eim 
Shoit txditsions we 1C m leK md vinous towns md 
vill iges weie VI lie (1 Aeimse wi ni ide ifl 1 a time to 
Kobe and alon tlu sriith ud- co st of Nipon, md e 11 
the i( 111 e f June tin C ilhii ; 1 It \ < I e h im i md 1 ni 
an c isteily < oui sc 1 e tut e n tJie ]) 11 die is ol incl 4:) 

n nth 1 ilitude is 1 ir as tlu n e ud m < f 1 5 ^ t st She 
tlu n went ne iih (hieeth soulhu 11 els md rc irhe 1 Tlono 

lulu, one of the SmUich Isl mels en Ih ■» ih ol (uly 

Between hpin mel tluse I uteri Iiiidstu nt\ loin ol 
scrvin<^ stitions weit ‘^iiisfi le 1 \ e t blishe 1 At th#^ 
hist st ition, just foit> mile to the luih e M e i No '•iina 

1 i^hthouse , the^ h i I i sue ( e sstiil It lu 1 an I 11 1 n i n iss 

of stiilish md olh i 1 ehinodtims th t u is f und a 

glint h>dreid jioKp ippaiently ufei ibl t th tins 
Ah fi( 1 1 e Indr iilh u is <) me lu ut s fiom tip 

to tip ot tlie (\pmded iKiiietiitile t iit u I in 1 the 

h>eliocnulus or stem w is fee t mel •» 1 .^li wi h 1 

di iiiietei ol h ilf in m h 1 his ueu I rfi 1 U rm \ •» fe un I 

once i^imneuer lo iJonoiilu J lu ei j I soui li 
got oil Japan w is ot; > f uhonis wii 1 i 1 1 el \ 1 tt n 

'1 he tcnifier Hull obsti v Ui nis g ive 1 sn ml ii 1 ult tl 

surf ire tenipdituie h ul f illen (e 6, 1 ltd tit be It of 

water ibove 50 I was le lure el 1 1 dej th toe msidti d 1 \ 

less thin loo / ithoms, while ill th 1 otluinis, it all 
events to a depth of po 1 ithoins, rose in peipoitun 
lliere stems to be Imle doubt 1 e in a eompiiisen <1 
the Aiiidifin Itmp ruuie result*- w th tho t el the 
Ch lilt! ^ th It this suddtn diniinutu ii e 1 te in| t iiure is 
due to a cold surtict flow lio n lli ei ol oKloi^l ind 
po sibl) attamin.., iN m i\iiu in it the ti 01 ol the 

nullin., of tlu snow over tlu \ isl re le n eii n t b\ tlu 

Aniooi md Siheiim Kivcis witli i len o\ nltm 

j ht soundings fi )in ^ e 1 h iim t Hi \\\\ v i> 
unilonn as to depth He u el 1 w nts tu 1 n 

2 S50 f uhonis md the b itom wi pietl\ ^ 1 ill i I 

cl ly In ‘•oine e ises th ti lu e mie up h ill 1 11 el i Uh 

lii^e luinjis of pumi win li se me d I h e eh ill d 

about till llie^ be line w ite 1 1 I Ih led eli> w i 
also te und lull of coneuieus m ui Iv een 1 tm ol j 1 
oxide ol mingiiits loinul o\ il ei iinmmill He el md 
vtiy iiiev,ul ii, V 11 ) m.^ m si/t tiom n gi mi ol must ml 

•■ced to a 1 iige pot Uo On bit d ipthsttlu\ ne le in d 

to consist ot eone ( lUi i( Iweis hi\in^ i 1 uh mug hbious 
uiingcinenl ind usu ill> stii nn lie in i nui le us consist 
in^ of somt foreif,n b eh, such i i j teee el puiniee i 
shaik s toe 111, 01 sue h hi e 

A dtlplUlul fntii ht w IS s]Hn 1 on the Sandwieli 
Islands, num< lous exemsions weit mulcitaken In tlie 
(jove inment 1 ibiaiy at Honehih iheie was i splendid 
colKetion of scuntilir hoe Ks, whuh en bkd 1 i-^nv ])Oints 
in tile nitiii d Instoi) ol si m e 1 tli speeus found to bt 
veiitied On the nth el \ugust II lu m was Msitcd md 
the f t itei ot Kil uie 1 w IS e\ lortel e)n the u th 1 1 iw ni 
\v IS leti, ind the coiiise c t tlu ( / /// ;/ n w is due e i h 
to iahiti M m> soimelmgs u d die clf,m^s wt re 1 lade on 
the w i> the i\eia.,e ele pih hem^ 2 So tuhoms, with r 
bottom ol led el i\ , iiul in iiy tlmi^t> ot ^leit inttie t to 
the biologist weie dis oxcud lahiti w is leacbeel c irlv 
m Septeiiibei, ind aund the cliaiiiis of tins isl md, b) 


some better 1 nown is Otaheitc, tbt time sped quickl) 
until Octobci cMij Of poituniiy was made use of to get 
arejii unted with l)i duOions, climate, geological 

stiue ture , anil inh ibiOnts ot the isl mel le iving ir on 
the 2nd i seetion was nude acioss to the island ol juan 
Peinmdc/ a dist ince ef ib )ut 4000 miles with an 
ivtiige depth ol f i h ims Juan leininde? was 

11 ulud en the pth of N \trnl) i, md two dus weie 
spent evjiloiin^ eveiy eo ner t it, and Urge celUctions 
w 1 mule 1 liL shi)) meh led in the hiiboui ol \ ilpa- 
1 n o on the lejth Ihieive I s w c le he re sjjciit to 1 eci mt, 
md then the i h ill i 7 I i\ u m n the lolh ot Dercmbci, 
st irted on a ctuiae lound L ipe Hoin to the 1 alldands 

iVr 

The I all! ind 1 lindsweit icuhed about the loth of 
hninry md some tin c weeks bein’- spent m cxploi i- 
tions unnng the isl inds on lie Souili Ameiican Coist, 
Moi te \ leleo w u M iled on th 1 i;ih of Febi uai y, when, 
liter a weeks sojourn lionu i ire1 was the cr), md on 
the '-’ud the t / ill n > left t )i liei I lU eelion acio^s 
the Atliiitie in tlu diieetion ot Ascension Islmd md 
St \ me ent At the C ipi ele \ eid Isl mds she once more 
ni 111 t imiii 11 w net s md had one lu le d the woild J he 
toimer w IS leaehe I on the - tli of Maieh, and iweek 
w IS so 1 I it f eoi^e Town when stores wei e comple te el 
and i tew <^up(inumei iries lien on bovrd On the iSth 
ot Apnl St Vincent w is i i heel mel the hnil st irt for 
hom 1 1 ide 01 th f th , her unvil t ‘spithead on the 
'’Jill ot M \y IS n w milt r ol histoix We 11 gl id to 
bt ink to upoit th it ill ol belli stalls ire in the enjo) 
mt 1 of peile t 1 il h 

i Ins si eieli ol tl e e// / e t luise h is, from the \ ei v 

ncee ii ol the ii e b en m irnpert clone time and 

spate both failed ei \e would luxe ,,1 idly told of visits 
t>n ud 1 I md tlu still t breeding pi lee o( the gimt 
albiu ss of lights xvilh seicl ph ints and of min> of 
tlu nex ind lire xmin iK lound in lie dejitlis of 
the three oetans ^\e would lu le aiso like to haxe 
subjiiitel i sktteh ol the thief seuntilu results ol the 
\ oyaee but peih ips it wen bt lU r kit ui d u c, lor we I noxv 
th it a \ irn Uive o*’ the Ci use ot the ( In I n ? 
fiom the ble f) n ot the held of h i cixilim si m, i^ 
ahe id m m aetv meed s e ol ptejiuUion It m liu 
^hinjise s we h ixt goto! U li mi the beuiiyof tlu illus 
1 tritiens some ot which uloii this sketch) ih U will 

I ajijie n in it we ft < 1 sue Ihit it will be one of the most 

I deej-N intcrcbtin^ as well is fisemating books published 
Itwilllic not ill e mil tion ol events, but tontiin, as 
well ek '>eiij)lu)ns mil brines t ill the new tonus torm- 
\n^ i most worthy et Uiil iilion lo Ihysicd (xeo^riphy, 
It J thru lo ) mdto/0)U^v mil t my 

In cone lusion we ippeiul i bul u absti let of the voy ige 
t f the lI / // 

I 
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and gurmrd, wbirh lie m well-arranged confusion at a 
litLlc distance, whilst in No ib6, a t ircfull> piinUd dog 
fish and •-kite 11 e seen l>ing on some c«ab pots In No 
234, ‘ Liibbcis/ ihcic IS abundance of motion m the 
boat whuh is just taking in i wa\e over the bows as 
one i f the tishermcn hauls m tlu ciab pot, but wh it sh dl 
•we SI) of the line male crib which he is extrnting'' 
The la(e of the crustacean is lowaicU the spictatoi, but 
will It be believed that an aiti^-t of iMi Hook s experu nee 
h IS at tiially placed theluigi cl iw ^ ///;/^/the kgs, instt id 
(»f in the Jfviii f 1 hink of the tiutci) llitte would hivi 
been, if in tbit over discussed hoiae in the ‘‘Roll cill,^ 
about whose action nobody could ague, tlu artist hid 
chosen to put the fore k^s wheu the hind limbs should 
In ve been it would have been tieitid is an in<-ult to 
common sense, for e\eiy one knows, or thinks he knows, 
the points of a horse ])Ut a mne ci ib, poor i in > 
what does it milUr wluic his nippers aie 
placccP \Vc smecitl) hope tl at whin Mr Flook his 
ofCision to punt i live lobster he w ill not paint itied, 
dthou^h this would be by far tlie moie tiiviil eiioi ol the 
t\n> j 

It IS needless to sny an\ thing of Mr I S ( oopci s j 
cattle pietuies, for we have seen tlu sinu kind of thing is 
long as we c in uineinbei In n ‘ An Inquisitive | 
Migpu,”Mi Jones has some blown sheep in a blown | 
atmospbeu, eonUrnpliling a stuflid magpie on ilundk 1 
the picture is hopekssl) “ skied but it may bi satisl u 
torv to the artist and to Mr P \ 1 )utrv , whose cxiellint j 

‘ Flood m the Dar* k hui^s next at a sniiilir ekvition, 
to know tint then works help m iteri illy to tone down the 
loo ad\ inring brown ot tlu tree tiunk in Mr Leij^btoiis 
“ Daphnephoin, bung iiiimtdi Ue Iv below 

“ 1 arh Summer lO-) , by Mi H W 1 Dm A , is a 
clever landsc ipe w itli I )c von e Utle , but b> f 11 tb in lest 
woik which li IS ever pro( c eded fioin liis brush is ‘ M lus 
and I o ils, Ibciidy i pu tine winch ni i\ c h ilkii,^e 

compatison with in> similar subnet by Landseei In I 
the foic^iound a foal, bitt< n bv i fly pi unly visible on Us . 
neck, IS pliin,^m^ wildly ovci iiiotliti foil wliieli is l>mg I 
down , the centre figiiie is a hi^c wnite min wliinimng ^ 
and showingliti teeth itanothei iiit niber of a v,ioui>v\lii h 
seems gcner'-lU out of Itinpci whilst the miic and foil 
to the h ft in lepose, lu s mpl) ptifcdion Ihe neat | 
mass of white in ihceentrc is most diflu iilt to m in ige, 
and in ceitain lights thcie is sonic thing not dtojjethei 1 
sitisfietor) nboiit the sliouldci on the oil side, but when 
thednect gDie of the sun docs not fall on the. pu line, 
this apparent defect disippeii s i 

Mr ii Kivicie his not lieeii loitunatc with his Ducks 
m \ ‘ Stein C h isc (1I3 md the ut cnti s do not 
stem favoiiriblv disposed to his (4/) “ P dla^ \thcnc 
and the Heidsmins Dog-» bit putting the hguic ot the 
gocukss out of the question, the dogs, which are uiu um 
monly like wolves, ire rt ill) vcell drawn, and the atti 
tilde of the one rollin^ on its b lek ]•> excellently given 
'I here is much humour in the cxpicssion of the bi m istilf 
looking down on tlie sk)e tell lei m Mr O Meber How 
do you do (41b), ind is thev aie'^tiUd to b portriit->, 
we c innot quaiiel with the held of thi forniti, but his 
ch nice of a pri/e at i dog show would be small In‘ Home 
lies ’ ('43t;)>’'^D h Douglas ^ivcs iis ifoxliound andhtter 
in kenm I, and in S 5 b, ‘ A Ragged I ox, a < apual fox terrici, 
standing on and watching mtcnily the movements in a 
sack, from which the bagged fox is just gn iwing his way 
out, in the forcgiound irc two led hetiin^s tied to a 
(Old indicating that the hounds lu generally hunted on 
the drag, and that a fox is an unwonted luxui) probably 
he h is been purch istd 10 give a bi illiant wind up to the 
season Iwo other sponing pietuies 2^, by W H 
Hopkins, and ^57 bv S IVarce, are commendable 

Ml AiisdcUhi ab imloncd S]i iin this ) cm, ind ill his 
puluui but one ipicsdit beotc li scenes In 214 we 
have tlie v\ell known bl u k ind v\hitc pomes, whilst 619 


upuserits some hilf drowned sheep lecoveie 1 by the 
shephcids the fon. 1 s of the slu ep st inding iipiight 
111 ibsLiidl) sinill uul it of ill ])iopoition Ihc colly- 
do >■ whuli his just kill d 1 bill fox c uight m the act of 
chvuiiin^ i 1 iinb '> 4 is jiiiiUcd in tint aitistsusud 
stvl foi in d >^s lu h is u )W no nv il, but we miss the life 
ind cxpics‘,ion win h I n Isc 1 iis( d to give to his c mine 
fiienis Ml P Oi minis M lOilmd Roveis ' (S85), a 
toupk ot shi-,^y Scotch ( Utle would look bcttci if they 
' w(ic punted on a sin ilk 1 s ile, and the gieen of the 
reeds m the foiegiound stiikc>> us as somewhat vivid m 
colour 

Ml llevwood Haidv s 8 jc) is a somewhat ambitious 
attcnipttn lejncscnt in cvtiein 1) difficult subject — the 
mim lis c eiinin^ to Noihs 11k It would appe 11 thitthe 
11 list stilted with the iiuent o 1 of c infilling Ins choice to 
I meinbeis ot the Afru in 01 Llhiopian fmna there iie 
I ostiK he ,^jntits, Afii m elejihiiits ind 1 ) Uf iloc s, sable 
inttlopes Doicis ^ izelk s and otli 1 sjiec ic s whikt thi 
me t obliusive h uies nc those ot two li ppopi inn, one 
ot which is ciioiiimiis jiws to then tulle st 

c xtent 1 he deep le d ot the inte iioj ol the beasts in uith 
his iinfoi tun Itch rueessi iie I i vcryseiioiis ckpiiLuic 
fioin the 01 *,in il j)l in md k d to the intioduetion on the 
ii^hl ot the pi tuic of two sciikl Jnn? rn ib si s, 
whos otfice IS ek uU to tnu down the red of lichcmo hs 
in null We in not iltcv tin i silisfit.(l with the picsenee 
of the S)i in be ir, thi hoi c, uul the wild ass in such 
comjimv Ihe foicshoit inng ot tlu polieiii^ wing on 
the k ft is ils > me )n« t md, in kect, the buds 111 ,,< iier il 
uc not s Ui f ic ton but we hive to think Mt H irdy 
(oi cl mn up a j) )iru win h his hitheito b e 11 iinex- 
pliin d We n vei e iiid iinekistirid wli\ the iiven 
n vci Ktmimd t) tlu iik but ift r viewing the bud 
win 111 lool in upwistlilv uNiilisteet, iiileeukinly 
woncki ng b )W b is to ^ t uj) lluie wiiliout inyehin^ to 
wilkupoi wc s tl I is )ii only te> ) jiDinlv I 1 0111 ihe 
m nne nt tint Nc ih inhinninly ‘ sent Inn foith his 
minutes weie ninubeic I , coiipk of despairing Hops of 
hisnuipible win^s an I unless Noah pioinpll) lowtied 
a b:)it,ilK ( npsc of tlu^ c n p^c ekvourci must sptt dily 
hive b coni'' the spoit of the w u e s w liieh then united 
the hiick md C i pi i 1 be 1 Lut with ill Us defects, 
Mr 11 inl\ jneluic is a mist inciitoiMUs a tempi it 
poilriyin mim ils is they rc illy ue , neatl) cvciv 
spec us h IS eviek iilK be en dr iw 11 from the live specimens 
in the /oolo_,ie il (j iideiis md wc sine erely tiust th U the 
iilisi will ppiseveie in the line whic h he h is select d 
Miss \ 11 ive IS h IS been \ eiy foi lunate in In 1 dehnea 
lion of ^ esc in ‘ ( o ^sc \ , ( o jse ) ^ mck 1 ’ (i 26f)) i gnl 
sitting on i foot bt d c it c v e niu »•, w itchni i floe 1 of 
geese w idin^ in the Imiii C)nt o^ the Hock is k iving the 
lest mil w iddling olf to the v\i )n^ SI k of the wilt i It 
I IS not even me who can punt a goose, and it would be 
I ditiu ult to iiiii^u e iinoie u e ur ite re jin se nt Uion of the 
un^ inilv motions of th it despise d bird i cpi lUy good in 
I Us w ly IS the un leiinj; of the action of a mule just at 
1 Stirling, in Mi W J Henncss)’s‘ J n fe te, Noimmdy” 
23 win h IS more ov Cl a ch uniing composition 
it IS s id to have lo no ice such painful failuies in 
i mimil pnnlmg as those of Mi L Lindsctr, RA,“A 
Witch Dog^’ (420), 'ind bir T (Trantb “ I he Muckle 
Halt ’ (i )40 , HI the 1 utci the iccumbent stag has hardly 
one of his tynes eoirectly di iwn, and the hind in the 
distaiire is a fe nful and wondeifiil beast 

With itgaid to the StUu 11 y, itisdilfic ult to find a place 
m the lecture room, whence a good vie w c an be ob amed 

of J J Boehm’s enormous cquestiim group of St (icorge 

and the Dragon , but the diagon deseivc s notice as be ng 
a compound of several existing lepUlim foi ms , thu:» 
ipproaclnng reality as far as is possible with a semi- 
imthied monster. The body of the di igon is that of a 
ciocodilc, the neck and head are those ot the Ceiastes or 
horned vipei, whilst the wings aie modelled after those' 
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of the small n> liziid Mi G A Caiter’<; ‘‘Group of 
Red deer” (1405; is not a gitat success, but it will pio 

bibl) look better uhen extt uted in silver 1 hcic is niin li 
nieiitinMrW Pu liii s “ Polar be ais (14S5 m which 
the artist has eolouied the snouts ind sh^htlv wished the 
limbs of the animals with yellow to relieve the ele lelness 
of such a mnss of white , an cxrusible inncn ition in the 
present mstirue And last m order ue come to luo 
admiiable nioelels of ‘ A Wild boat I'^oi , and ‘ A 
Beai ” (150,"* , b) Mr Joseph W olf, whose lejnitation as t 
delineator oVanimd hie with the brush is uniiv died but . 
who Ins never till now turned his attenti ui to modelling ' 
The attitude of the boar is exeeiirnt his f lee is devoid 

of any e \piession, althoiioh he h is c\ leh ntly ]> iit iken e^ 

some ve -^etibles whose remains he it his leet, but wnh il 
there i‘ no si^n of tnje>>ment eir sati^l iciion It is other 
wise with the be ir, who h is been devouring honc> ceirnb, 
nnl who is now liekin^ his eh< ps witli an cxpressiern 
woithv of a gourm niel, showing that the ^o id things of 
this life ire b> no me ms wisfcd upe n a ge iitlem in of his 
cipprtnition Anel with this we elose our notice of 
miinal life at the Acieleni), eon latuliting irtists m 
general upon the inci e ising teiidenc y to piint then sub 
jeets from natuie inste id of evoh mg tl em out of thtir 
own inner consciousness iw ) Nmli viisis 


IHL jhru\oiou\ or ini piruws oi 

A/ K/ l\ LO fS/, AA/f OU/\J I 

I N Dee ember when it bitivia I received from 

the Kussnn Ir utilti A e n Mil luelio M i liy lepnnts 
of two lit eles upon the 1 ist C last of New < urn lani 
Its inhibil lilts of whu h I mide a sheut ibsti le t fir 
Nam Kl 1 tb 1 74 duiin my veya^efi m Jara i 
Atehm Ihe feillo vin^, is the subst iiiee eil one of two sup 
phinentirv pipers 011 the same s ihjee t ^ whi h h ive been 
lately sent to me, by Di VI lel ly from | her en the 
M d IV peninsuli, vhieh it woul i be inn^ iieel slxnild be 
ill the more iiUeicstin , as inue h whuh is i) siy the 
1 ist doubtful Ins lit ly been published al )iit New 
Gimic i ind its 11 lUii d jirodiu ti 11s 

'Iheformci pipers dc Jt with the inehv idii d e h ir le ter 
of the 1 a| u iis while n the pie sent iitele the f >1 
wcTjons diess eiweJhii^ , and duly lie of tins pcepic 
will be trciteel of 

/ //t r of thf Paftiiu Tint of the inhabit nils of 
M It 1 ly Ce) ist is prm ijidlyof a leiii inim u natuie eon 
sisiing of fruits and vegetables, of whieli a list is sub 
joined ni the oidei of their domeslie inijioitanep 

Ihe Coeod nut {inun/ 1 1 his jiliys i most impoitant 

put m the economy asil is obt unable all the year round 
The trees aie seldom to be met with in the mountain 
villages, but aie nuineicus on (he shoics of the neighbour 
ing islands, the u^h heic they are eoiifmed to pi iiit items 
aiound the houses A favour te elish which never lads 
at feists IS a kind of porridge mule of the 

gi ited kernel of the nut steeped in the so c ill d ‘ niilk 
Curiously tnoUjjh, the pitpaiaiion ot eoeoanut od is 
unknown 

Ihe Dioscorea {aja 7 i) is much cultivated in the pirntr 
tions, and is m condition foi food fiom August till 
January It is boded m water, or when this is ditfieult ( f 
carnage, ro sted in ishcs It forms the prim ipal aiticle 
of diet dunng the aliove r imcd months 

The Colloeisa {l?aii) is the main aiticle of food fiom 
March to August Like the ojan^ it lo either boded or 
baked Pounded up with giated roasted cocoa nut, it is 
made into a kind of cake,* which is in great request at 
feasts Ihc leaves of the plant aie dso eaten 

The fruit of the Convolvulus {(h^a? L,oi)^ of which there 
are two varieties, one red, the other white, is principally 

* * rthnolr^.iK(he llemcrkungen uber die Pjpuas der At i liy J i te in 
p^eu Uu uca Kepruttd iroin the 1 ija b lav 1 


in season m September and October, and is either stewed 
or baked 

Alth ugli no less Ih m cij^ht oi unit varieties ot Pin in i 
(/;/ wcu imt with by Miklu ho Micliy, owin < to Us 
limited cultiviti in ih*" fruit is n oiiip iritive rarity Ihc 
lower pait of the stem ind the loiu ot the young plints 
are also e lU n 

On account of the r le occiiuenr e ot tlu Pdiu ifford 
rng It, sr^o (/// 7 /;) IS rather a diiiny seen onlv it feists, 
thin an utitk of duly diet 

J he Sugar ( me (////) whuh utains i m ij,iiitu ent 
rowth in Nt w (iiime i the edible (lorlion btin^ not in 
frequently fourteen feet high is ( lu wed with ibt git Ui st 
zest by men, women, and childien fn m OLtriei to 
1 ebni iry 

Ihe Lit id flint (/WA, though not partu ulaily sou dit 
after iscolleitcd ind eaten stewed oi loisi d 

J he D// i;/ IS the fruit of i tree whuh I )i M u 1 1 > hatl no 
oppoi tunny of St mg I his fiuit is bun ^ in gtt u b isktts 
upon *hc tiees in the foiests hiotn tlu pul[i and iht 
ktinel of tht triisbcd seed there is derived by feimtn- 
irtion m k ul unjrlt as intly sinellin^ suite whuhiston- 
sultrel i gre it delicacy 

Ihc C in Ilium eommime {Jtn^ u) is eollcrtcd in M ly, 
June, and liiU, elriid, vnd Us seed stored 

1 he fiuii ot the P i/r i luus (S lew Pine) ind M lu f t ^ 
(mango) ilso occurs but very spirini ly, on M ichy ( oisi 
Aiiim il foul Is of but laie ocdirtenee Ihe following 
rnimils lit, howevei, the most usu il souretsof food 
Ihe Pig 1 his, i descend int from the will New 
( imci sp (ICS, is bied in the villiges Wlu ri young it 
js ^tllp d, but with It becomes Idick Ihe e irs u 

eicit, ilie noiitshup and the legs lon^ Pigs nc only 

1 I’ cl on testil oee isions, and then one Siiftiecs lor two 
oi three v ill \ rs 

Do^s nt kei)t by the Papn ins prine ipally for the s ike 
o‘ then lU sh, whuh though of fiirly goo I fluour, is, 

I nevertheless, soinewh it dry 

1 he flesh ( f the Ciir»(iis on ) is considered a }.rcat 
dnnty ihho i h it h d i stioii ^ smt II 

I owK ilihoii h thi V ocf ui m lire vill ig( s, iie but sel 
d mi c Ueii , ml is they exist m a sc mi wild sdtc ih n 
et?- »-s lie not ofit n tobeobtuiuel Duiing i st ly f>f fif 
te n months Di Mi liy only saw two eggs m the vmous 
villiges which he visited 

liomlht luge li/irls (Monitors) i white ind fender 
me U IS obt iin ible 

All insects without exception, espeei illy 1 ir^e beetles, 
are eaten, eitlu i i iw or cooked by tin 1 ip i lus 

As legaids fishes, the larg r art ci ight m nets, while 
the smallti are kiiltel by h irpoon it m^ht tune 

V irious niolluses ind other shell fish ne coll ct( d m 
the eoi il rtef a al low water by the woimn ind (hildien 
of the Vlll s 

\s the existence of salt is unknown heie, the I apinns 
cook the 11 food with i little st i w itei geueiilly oiu. 
third to two thirds fresh w Uti md the inh ibii mis of tlu 
hills neyei e mil to tike iwiy with them a bmilioo filled 
with st i w iter when the y visit the coi t Ihe P ipw ms 
have, nevertheless, i sub titute foi s ih, for theyc(IK(C 
the tiefc trill ks which ift( i soikmg for i while m the se i, 
ire c ibt up al hi li tic^ta, dry md burn them, ind tlms 
piocure theitfioin a lUish listing ish 

ihe m inuf iciuie of mmxieitin^ dunks is, motcovtr, 
notunknovii amoi ^ tim J ipuins 1 iu y I d t the stem, 
leaves, md esf)e( i illy the root, of i ccitun shrub c illed. 

‘ leu {I iftt nt i/ll It tim^ this ihev chew, and the 
lesultm^ m iss when sufficiently niastieati d, is spat out 
with IS much spittle is possible into i coco i nut shell 
A little waiei is idded to this, and, after the dirty green 
looking blew his been lilkred thioigh some grass, the 
filti ite, which IS very bitter and aromatic, is diunkoff 
This liquor does ncU t iste particulai ly good, as is proved by 

* A una)] n urs a! c nhnpcl to b «•«' u » * 
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tbegrnmaces of tlie natives as they Hunk , very little, loo 
goes a lon^ u ly, for a small wint 4I issful siifhcc m h ilf 
an hour, to mike a man unstnds upon his hjjs Old 
people only are allowed to indul^n, foi it is stnrtl) toi- 
bidden by custom to women and < hiklnn The rijmin 
hif appe us to be identic il with the / / of the 1 ol\- 
ntsi ms, nnl> llmse 1 it‘er add more u itti 

Ok inisnit is in e\ cry w ly nune t laboi ite th in amon ^ 

the I olyncsian ahori^ini s, both is ic uds vatu tv of 
tli^lus and the use of ( mlicnw ne I hnnph food is 
mostly prepared with sei « itei th l’i|.uuis, nucrthc 
less, know how to to 1st flesh or li h, ot l.iki it,tnMlop.d 
m leivts, in the aslit'' ^s on .icuniiit of the fliiriiiL 
cookc d food Will notkccjilon iIil 1 ipii ins nfhci 101st 
b ^ in the c ISC of the ( oINk isu uu] Dioscoiei) on the 
morrow the umnmt of tint wh ( b is t( ut Itodiy 01 
IS IS the ris( v\ itli fisli, whu h is filed iriinu 
diitely iftci It IS ( ind sUutd with le^raiblcs 

on the following d i\ 1 \ ibis me m<^ the niilbon'^ of 
mildew spores and iiunli i wlmh m i few boms mvide 
anei per\ idc ill food whtfliti loist nr boiUd, aic 11 tested 
in dtvdopinent, and so lerukrcd hmnks> I In, im n 
help the woimn in the pcpiritionof foil in f i< t, on 
tcslal occa:jioiis and on tin iiiicil imnu nt of m lioiiouud 
guest, this is don enlue ly h> the m n t 1 me On oidin ly 
occasions ibc husbind cdoks loi biinstlf dtm< uul the 
witc for he 1 self md the (luldicu aput 1 he two sc\c-. 
ti cat at tin same he nth, or o it of tin sime dish 
Ihe domestic uknsils consist of c mb nu ue pois of 
vaiious si/cs, and of wooden dishes ih > aie ot the 
following vanctic s — 

Tots {luab ) — These arc u u ilh of tin sime shi]i , 
being almost round, incl tending s mn w h u to -i point U 
the bottom lhe\ au nude m a lew c > ist ill 1 < s and 
in the neighbouring isl mds, cUid, thou li dieiilh pic 
pared with gu it c ne, bow but teu om numitioiis— 
these consisting utin 1 of sli 11 lit iiii s i )\i,ot dot*' 01 
snnll cunts e\ideiul> nnpus 1 ins of ilic mils Ih 
mountain peojik do lot undu tind tins niiniifitlui , 
and so must obtain tliCii jiots eitlui b) present 01 bv 
b irter 

llu wooden utensils (A^/ / ronsi toflu e 1 mini or o\ il 
pi lies and bow Is, and si cm \ ei \ ek er y m i k, i onsidcimg 
that the only u ols usi d in llu n ( ons me ti m u eiihei of 
stone or of bone Hun iu tin illy sinooUi pulisbed with 
tiagmenibof slulls, and i bl n I (l>c is then 1 ibbcd in 
1 lie **libir’ loinis, with the we ipon the mest impoitmt 
posse ssions and arlK k s of b n t< 1 foi the 1 jpnan 

1 he sJiells of the e uro i nut !//{/ ne used 1 plites 
by the lower mcmbeisot afuiih is i1 is oiiiy fi i the 
father of the famil\ 01 for a gucs Ji it food is seived in 
the hige wooden bowk 

A km 1 of folk (/f m // is used at me iN (Oimstmi" of 
a peiinted stick Jhiee of these ue 0111 tune » lud 
teigethci, and me then .,( re 1 illy e inied in the hau, as 
they also sene iht ])iupe>sL of hear! S(„i Uchen 

The /<?/ IS a kind ot spoon unde In 111 i e ex oa nut or 
molhne shell, whik the 1 7 ///// i is mide tioiu a flit 
splinter of kingaioo 01 pi^ s bone, uul e ui be used tuber 
as a knife or sh illow 1 non 

A veiy impoitmt iiujikment die / rn /? — is m ide 
merely fioin a smooth '-he 11, m which lee th ire ( ut witli a 
stone. Ihib is used to ia*e the illiumen ot the cocoa 
nut, which IS usually oid> e iLen in this loim 

1 he implements and inns ue is follow “ If we look 
at, say > M lelay, “then binldm then / \ U moes , 

their utensils, and then we ifions, ai d then c isl oui eyes 
upon the stone axe and some liagmeiits of pebbles and 
shells, 'lit nnisi ft) font U \t) i / it! i\t ? isnni nt ij 
onh (it tl i V,; (it /aiitfi i ana still tti\/i/n t tv t/nst 
saiiiL^f^.^ Ibe axe, which, thougli then duel nujiknient, 
IS, no one will deny, a tool simple enough, consists of a 
hard, grey, green, or white stone, which has become 


smooth and sharp b\ long polishing. Hatchets hive 
been seen by M icl i\ in the “ \rchipelago of Content- 
ment ^whrh wen 111 id out of a thick dim {Imiacnn) 
sh 11, m-teul eif from stone \ poilion of the stem of a 
tiei whidi his 1 bl inch parsing otf at an angle, some- 
whit like the muneial ''j is 'itwri otf, md upon the bi inch, 
whkh h IS been cut oil short and shaven tl it at the top, 
the stone is 1 ml hon/c nt illy uid bound fast with h mas 
01 V nous kinds ot treebrks Siicli an implement ( m 
only he use d to idv ml ige hN one ueustomecl to h indie 
It otherwise, eiilui the stone is biokeii 01 nothing results, 
riin aboi gmc s howixei e in with their axe, having a 
(lilting ed e ot oiih two in li s 111 bicidth, fell i tree 
tiimk of twenty iru lu s in diimetei, or (live with the 
tanu italb tine figuic upon a spe u I veiv village ])os 
sc-sses a 1 11 e i\e 01 tw a Iniiiig a rutting edge about 
thiee me lies bio id and whieli is wiLkled with bo’^h inns, 
while the 01 dm 11 y i\i of two inches edge is emplcayed 
will) the light iiiii only 1 he stone of the hitehets, a 
kind ot 1 U( IS (onlined to the mount iin people, md is 
net found m sun *rtlijitv ] irh idult is 111 possession of 
on 1 01 ood axe, the lu e ones being kept by their 
ovMUts IS things of the utmost vilue inclruity 

I igiucnts of flints anil of shells are used to ])iit the 
finishing toudus to wok done m the lou^h with the 
stone i\e, the shells being indeind to the flints, as being 
not so buttle Vll sores ot devices can be e irved upon 
bimboowilh *-hdlfri tutT is The gieat combs ot the 

I i))u ills and the b iinboo li )xes in which the lime for 
betel (hcwii) is ke as well as their u,iiows, fuinioh 

II lane t s of this art 

T Ik t^ i in l^ i pointed 01 11 itly split bone, ha\in<’' the 
slupe eitli 1 of a diggei 01 ot a clii d Foi the hist 
n lined put in the bon sol the cissowuy md (but lately ) 
tl o e ot nun u us 1 while those of pigs and of 
da^s uf ( npl)\eclfoi llu 1 ittei foim 1 he ‘ don ’ ins ’ 
au use I foi Lillin cither riw 01 e ooked fiuit, and ire 
g n i illy curled on the u m, being suppoiUd by llu ann- 
1 111 

\ kniie IS mid from the b iniboo by lemoun the 
m tl wouls tilue** it lli eel cot i ti ^111 nl, se th il > ily 
tie sliu}) iliceous oiilei put is icl line 1 With this 
m it incl fi Lilt and \e >• tiblkoire eut uj) while the 
i:> n \ i i seel foi cutliiig, but only loi S]>httmg and 
p e re n ^ 

1 he Weapons compiise- 

1 1 be // 1 , i sp u used for ihiowing, about 
fit Sii) mku ih, and in uk ot a hud, he ivy wood It 
is ilio most (1 uueious and most unneisallv used of the 
1 ipu UI wi ipons 

» lluie IS ilso ilongLi, b it lighlei, spear the winn/u, 
tn ued with a shai pe ned piece ot h \ uboo, whu h attei a 
Metuil his leen slunk, bre )ks oil fioiu the shale and 
icin un m lue wouii 1 

^ I lie 1/ / IS i bow, about two y irds long, the string 
of wlm li Is m ule lie m b iiuboo 

1 Ihe LiKf \h, tl/ i\ , ue ibout one yaid long, of 
whub tile tip IS as mueli as itlmdoi i cpuiter of the 
sh lit m leiuth,and is sometimes pnuided with b ubs. 

c; A most d m erous kind ( f ano v,y' / n/n by n inie, is 
ot the sune size as the puceelmg, but resembles the 
\ / (Il iin Invmg a bioicl liamboo lip For c itching 
tish there is yet anothei vui l\ of anew, the safiin, pro- 
vided with four or five* pom’s When fishing by toich- 
b^ht, the Fipuins use the ////, i haipoon with numerous 
tms of haidened wood, and tuimbhed,m order that it may 
not sink, with a bamboo shaft. 

1 he inhabitants of the nei,,hbouring isl inds Jtili Bilt, 
yini JiO/nlnx^ un^tiy 7 niui, Ae -possess in addition 
shields, about i yaid m diameter, m ide out of a 
held wood, and ornamented with divings Miklucho 
M ulayS coast neighbouis had nothing of the kind. In 
bome of the villages he saw long flat sticks, about a yard 
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and a half in length, which must be wielded, much like 
the large ancient swords, with two hands ^ 

Shng-stones are also m use in time of war The prin- 
cipal weapon of waifare, however, is the above mentioned 
chads^a^ which is d ingei ous up to a lange of from thii t> five 
to forty paces '1 he an ows can scai ccly be considered dan- 
gerous above fifty paces range, because they are too light. 
In wai time, ind m hog hunting, the tips of tlie spears 
and arrows are rubbed with a red e irth, but the Papuans 
in this neighbourhood do not poison then anows 

Regiiding the dress and oinimcnts of the Papuans 
the sole aiticle of clothing of the men is the ma\ \ kind 
of cloth prepaied from the bark of trees, having a length 
of more than thiee yaids and a bicadlh of about a quar- 
ter of a y ird This aiticlc of dress is inanuf icturcd in a 
way similu to that of the itijms of the Polyncsiins , the 
outer layer of birk is (lelachcd, and then beaten with i 
piece of wood upon a sto le until it become s soft and 
supple, after which it is d>ed with a red e irth Jt is 
worn thus one end hi\ing been held fast on the belly, 
at the navel, the cloth is passed between the legs, and 
tlien can ltd se\eial times lound the wiist, the end being 
finally tied with the fiist end in a knot at tlic back As 
much ti action is exercised upon the pirt which is pushed 
between the kgs, the antenoi end comes to hang down m 
fiont Ihe c 01 responding dress of the females, also 
called mal^ consists of fringes about hilf a >aid long, 
fistened to i giidle, which hangs down in thick clus 
tcis as fai as the knees, and docs not embiiiass the 
mo\ements of the bod\ Phis g irmeiu is generdly d>ed 
inblirk ind icd hon7ontal stiijx^' In some villages the 
vhU of the girls up to the tune of m irii i„c c onsists of i 
gii die, to which two bunches of dyed b ist au attached 
one hanging down in fioi I, the othei oecr the middle of 
the buttocks, and when they sit down tnc^ c in fully 
pull the hinder and longer bunch lietwien thi legs 1 hese 
young ladles ilso eirry on eitlu r side of their buttoeks oi n 1 
mints of shells and coloiiied fruit stones Ik sides the w?/, 
the PajKi ini possess Ion and bro id pic cts of cloth sum 
larly picpueei whu li th^y wt. ir o\ci the sli >il It is in the 
mjht and e uly moining, is i prottctiui agiinst eold 
I he ever ( on-^t int eoTjqiiiiions of tie Pipuin m his 
f xml i and his ^ t i Tin foimei is 1 sin ill hi,., ( imt 1 
round the nt(k, conti/n ng toh 1 i ) and \ inoiis sin ill 
aiiicks wliih ni tilt liltti, wliJth is lu t? rn<l is shin., 
ovei tht left shouldci, he cirri s a box of cjun klinie for 
lx tel t hewing, his //;///, s Jiiliupi and / 7/, she IK, ind 
b imboo boxes cont lining ud and l)liektl\es ind other 
neceasaiics These bigs 11 1 woven out of vanuusly 
coloured threads, ind ornamented with shells 

I he men carry on the uppei arm, above the bicep>., 
bi icelets e ilktl s x^iu^ iitfully woven out ol bark or gias 
and orn imenled with shtlL Stuck m such a ring the 
(Ionian IS c irried Similir rings, 01 bangles ^ — saxiil x 
ux aie worn ibovc the cal es A hi ^hly prized orn i- 
ment, worn h ingin^ fiom the neck over the biea^l, is the 
hill nx, wild boars tusk 

The men also wear bioad earrings of turtle shell or of 
wood, or in default of those, pieces of bamboo, longish 
Slones, or floweis The women hive two kinds of ear- 
rings. From eithei eai lobe hangs one or sever il rings , 
or fiom the upper edge of one eii then passes a cord 
across the forehead to the corresponciing part of the othei 
ear, while from eitliei extremity of the cord a bundle of 
white dogs^ teeth hangs down on the side of the neck 
Ihe women also have two bags — iiait^ li ^iin — which arc 
jnuch larger than those of the men, and are earned on the 
back, slung by a band round the forehead. In one of these 
^1 ^il> from the pi intations into the villages, 
while in the othei the newborn children, or else young pet 
pigs or puppies, are earned. J C Gai ion 


{To be continued.) 

Could these not be used, like similar weapons employed by certai n tribes 
in the heart of Africa, for parrying blows 7 -J C G 


THE MUSEUAf OF COMPARATIVE AOOLOir\\ 
CAMhKIDk,! , U\ 

'I 'HE Rcpoit of the Musunn of Conipai alive /oology 
foi the pii>t yin, v\hi U his lust ic lebid this 
country, IS cd gic It mil ust mvls us \n k t ount of thi 
w ly m which the sup])oiUis of thu nobl^ Institution havi 
eneii ivoyicd to miet thi >1 >vv it suiUn^d 1 >n ilu pumituii 
d(‘Uh ot Its founder Ihi I'enikt sl Scho >1 ol N itui il 
Ilistoiy sueeumhtd, wi know iflti i funt sliu U, luit it 
does not at all appeit that the Museum ol C ompu \tui 
/oology is likely to follow Us eKniiDk A fund ot 
dollirs has been laised 1>> public siibsc nplion, i 1 
nunnornl to A '^issiz, v\hich is to be dc vot« d t > tlu coin 
jdetion mil endowment ot thi Miisium and tlu St itc of 
M iss lehusitts has ^ranted i fuithn sum oi >,o()id 
dolUia to thi like objcc I As mou thin the nnount, 
St ited to bi nicissiiy feu thi juirpisi his thus oieii 
leriived we trust tneie cm be no d > ihl tint the d ^nid 
object will be ittamed, md the bmldin Imislud ind its 
stiff endowed it c 01 ding te> the jilins loinuel b\ tlu late 
Piofcs or Agissiz 

I he genet il work of the issist ints m tlu Mus um of 
Comp n itivi /oology dm mg the ptsi yen In, we lu told, 
‘‘as usinlconsistedm imlym pie ininif^ m itn 1 ils foi t \hibi 
tion md pat king the dupluali collt e lions f )i cxelnngi ” 
The hteriotissoi A., issiz aecinnulated is is well kniwn 
enormous luassis of specimens of cieiy eUss in aleohol 
Kill the present Kipott says 

“ 1 he gieat difhe Lilly of prestiiin alcoholic c olh c tions, 
the unpleisint niture, ami enormous expense' of the work 
m ike It impe 1 iti\ e, not onl> for stt)i rge, but still m ut 
foi exhibition purposes, tint they should be lestiiritd to 
t minimum, inel limited is fai as possible to those 
e 1 i-vses wheie no other mode of preservation is pi u tie tI) e 
1 h const mlly me it ising f u iht c s of ti ivt), the c omp n i 
tin ''conoiny with which fi sh spennuns c in b stuclud 
tilt upciioiity of such woik wilh jii "ipti ippli lnr^ 10 
lint of the Mus um, the duly ineie isin numb 1 of 
workeiswho ik abh on th s 1 shnie or ni tlu full t) 
p ) liict K suits nintt iin iblf by Muse inn ‘'tud\ d u 
show th It the tmu Ins come when Inge c oik e 1 1 ins mus| 
intuiillybe npfikm nte d by zool > u list ill ms I li , 
wntnonee e-,1 iblishe d it piojitiK selected Icic ilitie w 11 
I cm bit Museums to disp use with niicli tint 1 ii )w 
Itxettdingly costli I he\ will btc ome , for ecti im cle nni 
1 mtnls U k ist, c hu lly depoMlfine whtn tlu itioi I of 
work done at tlu st itions —the ar hues of nit 11 il science, 
so to speik— will be pusened , so that, whil then use 
fulness for the gc nor il instiuelion ol llie jmhlic in 1 cif oui 
hi,,hei institutions will not bt diminish d tlu> mu t 
htrt dter be useful to the oiigmil in c ,ti itoi m i onu 
I wh It moie limited field ” 

' 1 he re c in b no doubt of tlu si ’■inty e)f the sc Ttmaiks. 

I he y should l)e well consideicd f)\ the siipjioi teis of the 
I Vcjinriums now springing up in c\eiy clnection, uhicli 
I might ( isily he so an in e d is to be useful also as /oolu 
I ^leil Stations Jikt' that it \ inlcs 

I he most inipoitanl addition mule to the collection at 
Gimbiidgt m 1S75, appears to h ivt been thit formed by 
Mr Alexander Agassiz during his e\pc dition to Pciu ind 
Jiolivia This, wc ire told contains a ‘ fur rcjircsenti 
tion of the 1 aun i of the high jdatcau in whic h L ake 
Titicaca is situated ' A preliminiry aceoiinl of the 
maten ils colic c ted is now being published in the “ Museum 
Bulletin’' J he fishes md reptiles will be desciibcd by 
Mr Gkjiman, the fossils by i'rof O A I>erby, the Crus- 
tacea by Mr I axon, the birds and m immals by Mi 
Allen, and Mi Agissiz hopes, himulf, to be ible to give a 
shoit account of the physical geography and geology of the 
district 

I * \nniiil Krfort jf ih Ir istcts nf tl t Mi fum of C mpai Uivc Z olo.fy 
It Harvird C H in e Hu 1 , to.,ctlicr with th kep^rt )f th Cui itur 
to thf Conuin e f the M iscum, fir 107^- IH t n zdir 
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Thanks to the generosity of the Pacific Mail Steamship 
Company in passing the baggage free, Mr. Agassiz and 
his companion took to Peru a large outfit in the way of 
ropes, dredges, sounding-leads, thermometers for deep- 
water temperatures, and all the necessary materials for 
preserving large collections. 

'fhoiigh they were greatly disappointed in the variety of 
animal life found in the lake of Titicaca and the surround- 
ing shore, they took some very interesting deep-water 
temperatures (to a depth of 154 fathoms), and completed a 
preliminary hydrographic sketch of the Lake, which has 
furnished valuable Jesuits, and done much to explain the 
poverty of its animal life. 

The success of the Memorial-fund, of which we have 
spoken above, will, it i.s anticipated, enable tlie principal 
ideas of the late Professor Agassiz to be accomplished, so 
soon as the necessary additions to the buildings are 
completed. 

“ 'fhe foundation will then be laid of an institution in 
which the claims of college-students, of teachers, of special 
students, of advanced workers, and of 01 iginal investigators 
will be considered, as far as tlie means and space of the 
establishment will allow, 'fhe public vvill find in the ex- 
hibition-rooms all that is likely to be of interest from the 
stores of the institution, labelled and arranged so as to he 
not only instructive, but suggestive. 

‘‘ ( )f course time alone will enable us to till out and 
complete this pLin. We shall be compelled at first to 
make a very unequal exhibition, but as the blanks become 
apparent they will be filled. 

“ F rom our stoies necessary maleiials for the constantly 
increa;-ing number of students arc to be supplied, and one 
of the chief duties of the C urator must always be to meet 
the reasonable demands of those charged with the instriic 
tion, by supplying them with ample materials suited to the 
wants of the ditferent classes engaged in study at the 
Museum. H'he special students will have at their com- 
mand, under pi oper regulations, in the store and woik 
rooms, of the assjstant.s, the materials of the department 
in which they aie interested. 

“ 'lb the oiiginal investigator the rcsouiccs of the 
Museum will always be available, under generous restric- 
tions, with facilities for the publication of investigations 
made witli IMiiseum materials, as far as the means of the 
institution will allow. On the completion of the additions 
proposed at present, the Museum will thus consist of 
several departments of natural history, formerly separated 
in the University, and now all moic or less intimately 
connected.” 

In concluding our notice of this report, we shall, we are 
sure, to be heartily joined by every Europeaii naturalist in 
wishing that these excellent plans of the Director of the 
Museum of Comparative Zoology may be speedily and 
efficiently carried out. 

r///C GREENWICH TIME SIGNAL SYSTEM^ 
II. 

W E have now to speak of the use made of the time 
signals beyond the Observatory walls, and will first 
refer to the hourly currents passing to the Tost Office. The 
original time-distributing apparatus was comparatively 
simple ; afterwards Mr. C. F. Varley devised the chrono- 
pher, an elaborate system of switches and relays provided 
with an accurate clock for opening and closing the 
switches at the proper times, and forming together a 
complete automatic system ; but on the transfer of the 
central telegraph station from Telegraph Street to the new 
building in St. Martin’s-le-Cxrand, it was found necessary 
to add a second and much larger chronopher, shown in the 
accompanying drawing. It is to this apparatus that the 
Greenwich wire is led, and by which the single Greenwich 

* Continued from p. 5.'. 


current is simultaneously retransmitted on many different 
lines. These lines may be considered as divided into 
four groups i, the metropolitan ; 2, the short provin- 
cial ; 3, the medium provincial ; and 4, the long provin- 
cial. The first group consists of wires passing to points 
in London ; the second of wires passing to towns within 
a moderate distance of London, as Brighton, &c. ; the 
third of wires passing to greater distances, as Hull, &c. ; 
and the fourth of wires passing to towns or places at a 
considerable distance, as Belfast,’ Edinburgh, Guernsey, 
&c. In each of the four groups the London ends of the 
several lines are brought into direct connection, each 
group having its separate battery and relay. On these 
four relays (the two at the left hand and two in the centre 
of the six shown) the current from Greenwich acts, and 
in each relay circuit the local battery current so divides 
that a portion of it passes out on every wire of the group. 

The distribution in London takes place every hour ; 
these wires, being used for time-signal purposes only, 
remain always connected to the metropolitan relay. 'Jb 
the country, distribution is made twice only on each day, 
at loh. A.M. (by the new chronopher), and at ih. 1 \M. (by the 
old chronopher), using the wires of the ordinary telegra- 
phic service, which have, in consequence, to be specially 
switched into connection with the chronopher. The 
action at both hours is similar ; we shall therefore de- 
scribe only the loh. A.M. distribution, which is the more 
extensive. Shortly before loh. the chronopher clock (not 
shown in the skct( h) sets in motion the clockwork train 
shown in the centre of the drawing ; this turns over on 
its axis the Hat bar (extending from side to side across 
the row of upright springs), which pushes the springs 
backwards, each one out of contact with its corre- 
sponding little S(|uare stud above. I^ach spring is in 
connection with a distant town or telegraph station, 
the corresponding stud communicating witli its particular 
speaking instrument in the London office. As soon, 
therefore, as the springs arc pushed back, the speaking 
instruments become all cut off, and the springs (repre- 
senting distant stations) remain in contact with the long 
bar. This bar consists of three insulated portions, one 
for each of the three groups of ])rovincial wires, each 
h«iving its own battery and relay as before mentioned, 
and when it comes into contact with the springs in the 
wjiy described, the distant stations all receive a constant 
current which serves as warning. On arrival of the 
Cirecnwich current at the chronopher the relays act and 
reverse these battery currents, and these reversals of 
current indicate at the distant stations the hour of loh. A.M. 
precisely. Shortly after loh. the clock-work train causes 
the long bar to turn back into its ordinary position, the 
springs become restored each to its respective stud, 
bringing the lines all into communication with their 
several speaking instruments, and the ordinary tele- 
graphic work goes on as before. Of two relays on the 
right in the drawing, one (by action from the chronopher 
clock) opens out the relay coils a few seconds only before 
the hour, and so prevents interruption from accidental 
currents in the Cireenwich line ; the other is concerned in 
the Westminster clock signalling, spoken of further on. 
The galvanometers are for showing the passage of the 
various currents of which we have been speaking. 

In some cases the current drops a time-ball on the roof 
of a building, in others a model time-ball is exposed to view 
in some place accessible to the public ; sometimes the 
current acts on an electric bell, or ordinary galvanometer, 
and in some cases a gun is fired. 1 he last-mentioned 
manner of communicating time to the public is one of the 
most generally useful for ordinary purposes, provided that 
the observer makes allowance for the rate at which sound 

* It is to be remarked that although the sigpaK pass into Ireland, Green- 
wich t.me is counted only in Great Bntam. -Gub m time counted 

throughout Ireland. In regulating clocks m Ireland by the Greenwich 
signals, allowance has therefore to be made for the constant difference 
between Greenwich time and Dublin time 
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travels (about four miles m nineteen seconds) Time- 
guns are thus automatically discharged at i jp M daily at 
Newcastle, Sunderland, Middlesboro*, and Kendal 
The action of the apparatus, both at Greenwich ana 
in the Post Office, is entirely automatic Still, in the 
extension of the system, inquiries have sometimes been 
made as to the degree of exactness of signals received 
through the chronopher , the accuracy of its transmission 
has therefore been tested by direct experiment One of 
Its distributing wires was connected to a wire returning 
to Greenwich, so that the current leaving the Royal Ob 
servatory to act on the chronopher could be directly 
:ompared with that received at Gieenwich from the chro- 
nopher The currents were made to pass through galva 


nometers placed side by side, but theie was no sensible 
difference m their indications h follows, therefore, tint 
entire confidence can be placed in the distribution by the 
chronopher 

As showing the extent to which demind foi the auto 
mxtic chronopher signals has incic iscd, it mi> be men- 
tioned that foi some yeai past tht hnti h P siil iiunxt 
has contained a tanii of annual ehiigus foi which the 
telegraph depaitment will supply such signds md nmn 
tain the special connecting wires, both in 1 ondon ind the 
country. 

The automatic illy transmitted signals irc st icntihc illy 
accurate, but a very extensive prictical distribution of 
time IS also made duly at 10 \ m b> hand ^contact In 



the large instrument room of the cential telegraph station 
a sound ” signal is established in connection with the 
chronopher. When heard at 10 A M , the clerks, being in 
readiness, immediately transmit signals by their ordinary 
speaking instruments to above 6 cx) offices in direct com 
niunication with the central station, including those in 
t^ns not supplied from the chronopher, the London 
offices, and the principal London railway teimim At 
many of these offices the signal is redistributed to others 
radiating from them, and so practically regulates most of 
the post office and railway clocks of the country- these 
m their turn, insensibly as it were, regulating the clocks 
of the surrounding districts 

Thus, either by the accurate chronopher signal, or by 


the arrangement spoken of m the jireceding parigrafili, 
the loh. current each morning fiom (xrcenwich, through 
the Post Office telegraph system gives time simul 
taneously in all parts of the United Kingdom 

One of the chronopher lines in London pisses to the 
clock tower of the Westminster Palicc, and hourly signals 
are received at the clock for its neccosary rating and 
adjustment It is, however, in no way controlled or 
mechanically acted upon by the time currents 
tically, the clock requires to be very larely touched , if 
change becomes necessary, it is usually made by iddmg 
to or removing from the pendulum small auxiliary 
weights 1 he clock also completes a galvanic circuit at 
a certain time daily, and so transmitting a signal, reports 
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its rate at Greenwich. The statement of the Astronomer 
Royal in one of his annual Visitation Reports, that the 
rate of the clock may be considered certain to much less 
than one second per we^'k,” does not, we believe, over- 
estimate its performance. As rej^ards its absolute vari- 
ation from true time, we find, according to his last re- 
port, that on 83 per cent, of the days of the preceding 
year its error was below one second. We may mention 
that the clock has a gravity escapement, that the com- 
pensation of the pendulum is entirely metallic and gene- 
rally similar to that of the Greenwich Sidereal Standard 
(described in our article on that clock), and that the first 
blow on the bell at the hour is true clock time, it ha\ ing 
been made a condition in the construction of the clock 
that there should lie no loss of time in the ti?-st stroke. 

So far as regards the woik done from one of the wires 
passing from the Ro}al Obscrvatoiy : on the other, ter- 
minating at J.ondon Bridge, currents also pass from 
Gree avich hourly, wdiirh, with the cveeption of that at 
] are placed at the disposal of the South-Eastern 
Railway Company, w'ho in return give to the Royal ( )bser- 
vatory, for two or tlin'C minutes daily at i h., communication 
between i.ondon Bridge and Deal for the ])urpose of 
dropping at the latter place a time signal ball belonging to 
the Admiially, placed on the old senviphorc tower (part 
of the now abolished Navy ^'ard). 1 or communication 

with Deal at ill. a clock at London Bridge (one of those 
before spoken of as being controlled from Greenwich) 
automa’ic'illy s vilclies the Greenwich wire into com- 
munication with a wire on the main line of the South- 
Eastern Railway. Oilur sjiecial connections aic also 
daily made at Ashford and Deal before the curienl can 
])ass uninterruptedly from the Observator) to tin* time- 
ball ; immcdial(dy :/ter ih. the wires are restored fo their 
former positions. 'J'o ensure that the ball has fallen 
properly at ih., an arrangement ('xisls by which, aHer 
its discharge and b.foie ii lias completed its descent, it 
m ikes such momcntaiy change*^ of the wire conn<‘ctions 
as (ause a ‘'letuin'’ sign il to piss to Giceiiw irh mdi 
rating that it has fallen, 'hhis h nl was c-vtablidied l-y 
the Admiralty to gi\«‘ (ircenw'ich tune to shippm; in 
the Downs, and has been in use since the yiiar 1855 It 
}s placed under the suji.rintcndence of the Astronomci 
Royal, who in his annual Visitation Repoils gives statis- 
tics by w'bieh \vc can judge ol its piaclical woikin^. E \- 
amining these reports for the last few > cats we nnd, on 
the aveVage, that about once in two months tin ball w is 
not raised on aceoiuU of high wind, and that about oikc 
in siv weeks, from accidental telegraphic fault, there was 
no discharge'. An crroiicoas dro]> appears to be rare, 
happening once or so in a yc'ar. Wiieii such doi'^ occu., 
a black Ihig is at once hoisted as indication of m-^tike, 
and the ball is then clropoe I at eh. 'I'he cilu ient w’oil.ing 
of the hal', thus distant liom the Obsei eatory, is con 
sideied b> the Aotionomer Ro}al to be mainl> due to the 
establishment of the return signal winch inimediitily 
makes known at ( iieenw ich whether the ball has fidlen 
in the usual way. 

Excepting llic ih. ( urrert, used as di''.:ribed for the 
Deal ball, the remaining houily currents to l.ondon 
Bridge arc distributed by Mr. C. V. Walker mainly on 
the lines of the South-Eastern Railway. For thia distri- 
bution the clock at London Bridge, already spoken of, 
switches at different hours different wires into connection 
with the Greenwich wire, and so passes on the Greenwich 
current ; at some hours it goes to the office of the British 
Hoiological Institute in Clerkenwell, for the use of watch 
and chronometer makers. 

It will be seen that the country generally is well served 
by the system now described, but a useful extension 
would be made by the establishment of authoritative 
signals in favourable positions on our coasts, for the pur- 
pose of giving to mariners the means of obtaining Green- 
wich time and approximate sea rates for their chronome- 


ters after leaving port. One coast signal only at present 
exists — the time-ball set up at Deal, as already de- 
scribed. Some few years after its erection, however, it was 
' suggested that a time-signal should be also exhibited 
' every hour at some headland of the southern coast, and 
after some discussion of localities, the Astronomer Royal 
proposed a detailed scheme for showing such signals on 
the Start Point, And more recently the Shipowners’ 
Association of Liverpool mailo inquiry as to the facilities 
for exhibiting a similar houily signal on the Tuskar Rock. 
Neither of these schemes has yet been carried into 
execution, but, excepting the question of cost, there seems 
to be otherwise no difficulty. 

It was indicated in an early part of our article that one 
j of the objects of conned ing the Greenwich Observatory 
with the telegraphic system was the possible determina- 
tion of differences of longitude between (irccnwich and 
other oliservatories by the (exchange of galvanic signals, 
and since slu h connection has existed, many important 
determinations of the kind have been made. We cannot 
licrc cnterintoanydctaiicd description of the different plans 
, tlial have been from time to time cm]jloyed in practically 
carrying out such operations ; it will ])e surficicrit to say 
that the longitudes of the principal Iffitish and of some 
continental observatories have been thus dctcniiined. On 
two occasions Atlantic cables lia\e been employed for 
fixing the positions of points in America, and more re- 
cently (in conncctmn wdth the Egyptian expedition for 
observation of the late Transit of V'enus) the longitude of 
Cairo has been by shnilar means determined. In the 
litter operation signals w'eie exchanged between the sul)- 
^ m.irine cable stations in Cornwall and Alexandria with 
jieifeci su('c ess, till ough one unbroken ime of submarine 
wire. The 1ele.;r,i]ihi( method of determining longitude 
is one of the most e.ci urate tli it can be emplo)ed. 

. 'J'lic connection ot the Royal Observatoiy with the 
telegraph assists sciLnlilic iinjuiry and even Miminerual 
cnterpiise in \ariou> uin \[>ecied ways. Capt. lleavislfle, 
R.Is., having, lecently bLon engigcd vGtb some pinduluin 
iiiK Ills at the lsi,\v ()]>-('r\ .itory, i. only becanv' 
in oLjsary to coiihi ct the leligi.i])!! hni' at (hcMiwuh to 
the Sidcical Stand ml fi>r a few minutes daily, to enable 
lun to leccivc seconds signils llirough the Post Office 
wiles, and so refer his ob^crvxations directly to the Green- 
wich clock. AEo, in the hi>ing of Atlantic cabks, an 
accurate laao>vledge of Greenwich time being of the 
gicaiest imjiortanee for the exact navigation of ( able 
' ships, (iucnwidi tone has on such occasions been daily 
liaised from the Ro>al Observatory through the cable 
iliclf, it WMS being submerged, to the ship. 

Our object has been simply to deseiibe the Greenwich 
I a) stem, but wl may in.iUion that the ]jlan of telegraphing 
' time, first cairied out at Greenwich .is part of the daily 
I loutine, has since been adojited in otlierjilaces. In Ihitain 
iniu U has bcui done.it the oR^ervaloric I ol Li verpool, Ldin- 
Imrgh, and (P.asgow, for the disseminalion of a knovvledge 
' of accuT.ito (iUtnwidi time, laJth by public clocks «'md 
publh' sigiuils, ill the vicinities of ihosv cities. A time-gun 
is fired daily both at Liverpool and Ivdinburgh by signal 
from the observatories of those places. Time-signal 
systems in connection with obscrvatoiies are also in 
operation in various of our colonies, and in places abroad. 
In the United btates of America several very extensive 
systems have of late years been established, and it lias 
recently been proposed to regulate the clocks of Paris 
from the Paris Observatory. 

The system of employing the ordin.ary telegraph service 
of a country for the daily transmission of time in many 
directions from a fixed observatory shows the benefit that 
may sometimes ensue from uniting for a special object 
the powers ot two separate institutions of totally different 
character. The astronomer must for his own particular 
work obtain from the face of the sky that which, espe- 
cially in our day, is also so useful to mankind, an accurate 
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knowledge of the flow of time. "Ihis he cm, with slight 
additional trouble, communicate to the cxteinal world, 
although wanting the means of promulgation to any 
gieat extent leicgraphs, on the othci hind, (.xulU 
supply this w\nt, an 1 cm spie id abroad in all diu ctions 
the astronomoi ^ infoimition li^forc the tiansf 1 ol the 
telegraphs to thi State, the successful woil mo- of the 
Greenwich s)stcm was due entirely to the existence of 
amicable arr\n^*mcnts entcied into b\ both piitics j‘nl 
now Ih It the time signal s\ sit m is a- it w lu , onsohd Ued , 
It might Well receive gi atcr dovelopn t a* I he print ipal 
clocks, and those of pulih institution , in oni nigt cities 
and to\ns London 11 tluded, should be moit diuctly ic 
miLted than IS at prcstnl the CISC b} tlu lutonntu si^nils 
which can be ‘O uadily supplied bv tt le^rmh, and whieb 
might usually be rcceixcd G itW< -^tminstei) in the clock 
to Tel 01 (liambci, foi d ret t compiiison w theichpii 
ticul ii (lock In In l towns one wiit could bt unde to 
SCI ve for in in\ buildin js in I the t ost foi e i h thus grt ith 
reduced 

'I he efficient it dilation of public clicks m thv, w i\ 
mentioned is however a thin entnel) foi the consider i 
lion of the municipal b )dies in tin vaiioii cities ind towns 
coneeincd Jait it is olbc'wisc with the cfuestion of the 
est ibhslimcnl of si iidson 0111 coisls foi the giving of 
Greenwich tiino to outw iid bound 01 p isjing vessel 
Ihis IS a matter not niculy of local, but of national 
interest , and since tlit whole subject of the s ifet) of oui 
hips at sea is now under the consider ition ol the 
Impeiial Ggislitme, 1 seems a pioper time to direct 
attention to the useful ic s of such e o is^ sign ils, as 
tending diieetl) to the impioveinenl of navigilion, ind 
thereby contributing m an iinpoit int degice to the fuithei 
piotection of shippin,^ 

u/oKU/OA JM) nuns oi iiii aoa 

If LCrJ }\ J[ I ]/Uy\U 

I II all oui leeent Inowledge of tlu 'Noithein 
T aun i, a id the ample oppoitunitie of the S u 
din iM in naturalist , the luim d m question still s nis to 
hive ev idtel a thoieui h seiutin} and complete soliuionof 
thewh) iiulwlieiel ic ot it 1 ein iik ible in p ctioiis leii 
consecutive suiniu is pent m ^oivviyhiv led ^li \\ 
Guppi Clutch,^ in <-tuel)iii^ the ci ituu , to piopound i 
novel view as to the impeluo of its leeiirient niuplions 
Pissing by the ti adilional loie respectin'- its ‘^uddm 
qipearanee in ni>ii eU, lie discouiitenanees the litei 
iijfoimed wiiieis expliriition of luin er, 01 cf the ap 
pioiehof seveie weilher, bein the c luse I \en“sui 
vival of the latest, with its cn^cn* subsidiary cl luse , 
lecording to oui lutlien, f uL to suv<- i a substantial 
leason, loi, is he ob eives, none of die li iveliers sui 
\ ive Ills own tlieoi) is a vei> ^unple one 1 he 

ban Is cl migi ints alw i)S he id wcstw ii i, and it lit,, 
111 dimmi'-heei lunnheia, ]) usli m tli se i In one well ' 
authentic iteel instince (Lollet), i sh j) siileel foi tifu 11 
minutes tbiough i s*varni, tlu wa ei hem, litei dJy dive 
with them fai as iIk cje could leieh 1 his n.1^1 ito > 
instinct, Mr Cio vli issurres, is leiedilnv, then pn 
'unitoisin the good old times i l tolo c il hivng 

sojourned in a 1 tn I of ]»leiay, no / subm q d b n t i 

I A . 1 A 1 1 . .. . ^ . II 

completed 111 one year, as foiineii) sup] oset*, nor do the>, 
IS siaed, form pioeesoions and cut tluii wav thiou h I 
fbstieks, but bleeding scveril tin s 111 the se i c 11, 
^hc) gT,thei in b Itches, and ii iiiteiv ils xu ike a move wi si 
waid Their ini^naeit), he stUes, is asuniislim , and iiu 
approach of any unnial, 01 even the shaeiovv ol a eU 11 1 
**®^^^^^heaii^eiof this small eieatuie hkeaguiuea p i^,aiid 
mey back against a stone 01 rock uttering shiiil delianee 1 
Our author found, in most examples, a bare patch on the 
rump, due to their rubbing against the said buttiess of 

* In a p if cr re id before the Linuean Society, May 4 


suppoitwhcn at bi\ He wondci s why a bate p itc li, ind 
not a callositv , should not icsult from tins innite, vppi 
renlly heredit irv habit 1 hey eio^e wide 1 ikes by swim- 
ming, but when m the vv ltd tluv ue c isily fi i^litc ned 
and lo<;c dl idea ol dirc< h \ md \u nuvitabl) drowned 
by i slight lullhng of tlu suil^ U ^ ans the icindeei 
It ample them unde i foe wlniuve n ch mee m 13 oeeui, 
and other enemies m ilu ship hue in,, iipicious 
buds and sm dl cainivoi 1 thm the numb is ccnsicki ibly 
a<: tlu lemmings m fuce diive we tw ird I he wntu 
aKo cdlccl attention to tne fi I ihu fosnl u in 1 n » 
cd the Lemmm^ exist in I ngl md, is m viUii 
ill It the inimd had pcneljited hull 1 btfoie tin 
isl md was ‘^everetl fiom tlu continent 1 he sul j <i 
iltogcthci IS i mo tmtcusting md sig cstiveou, we’l 
woithy of the invcsti iti m m 1 ohseiv i i m of nouhern 
sojouincis I ve 1 the leccnt view of Mi ( i itc li u 
seems, d )“s not set the whole cpcstioi il u st I here 
possiblv miy he some ]>hNsu d (i phvsiolo i il re ison 
( undeineith , it all events it is ceitiml} lemiil ihlt lu w 
a settled westwaid couise is that chosen eilhn^ <0 mind 
I tlm similai direction which 1 ices of men iic isoumed 
to follow 

I in 1 vtiii ins ISL i\ns 

'■pill Kepoit mentioned below is dUed2ol]i \I i), is 5; 

ind reU is to tw o v isits in idc to the 1 si mds ot the 
Sc (lielks giou]) m i i ind i‘'74 Ihe ishnclsvi iied 

by Ml Home weie M ilu Pi i^^hn, Sdkouette, 1 i D lu 

le Kite, Cmieust Anx J^k ^atc s St. Anne, ind \ii\ 
( cil> Ihe aoil, chin lie md piocluc ts of the iH mds ue 
ven simil i), so that the lenniks made aie cquall) i|)j)li 
( iSk to ill of the in I he c hni itc is health), alllio 1 litiie 

mds lie situUecl alniojt under the tquitoi,ancl the 
1 e ide \ illey m M ihc which is it an t lev ition ol 1 c, ; > 
Icwl ibove the se 1, is pointed out is bein^ esjutnll) 
d h Ufui Hu s isen aie two the w urn and ue» 
dunn Hu 1101 Ih west m nisoon liom Oitobci to Xpil 
ind t le con }) 11 Lti V( I) ( o )I ind div 1 on fioin 'j ill to 

0 lobei J lu 1 uni dl dim ig tlu )eaii^aloul /> iiieli 

iiij t ot whu h fills dimng the wet se ison 

I Some of the 1 1 iiuH liive hi^h m )unt un jk ik , i 
M iiu with in eUvation of e)Oo feet, and Silhoiu tie vvitli 
m ekvation ot 2 5jolLet, the highest lind in the otiui 

1 1 mds 1 leSi thin i ket Li oOils ofi n 
between the 1 ise oJ th moLiiil im .md the il L intlv 
be lehes which exist m ill the islinds in I )s nu tmi 
eiOLodilea weie abuud int m the ligi^ns, but tli \ li ivl 
no V been ext up iti d 

1 he lb’ iruU die initjc wall Veins ( f ti ip C n I leefs 
are ibaiiel int b a ol sm ill si/e, t lu In (btli^ia^on tli 
no th e is>- ol M du and tlie n i ih c ist 1 1 1 ^ iidi ve t f I 
Pi isnii ihe uilieeof the isl in U 1 1110 i Illinois md 
undu’ itin (u inuie bouldei ne 01 11 1 )ii ui 1 ue nu; t 
lumuiouj neu the inouni t n toj ud n t le lx tjii of 
iivines J he ooil is iiuh ml ( q ild of pioeluein in_, 
kind of e op j ecuhir tj tie tiopie Ju 111 my pi lec 
h ) vevtj, the soil h s bee n v i htd 1 v iv, md se me of iht 
ilmdscie hiiosL 1) 11 lock i iic u is iJiiii^h uiu ulliv a d 
( n 1 til , n i..ei pK ])uit)on of \ luli is ^ > I but i eoid 

ili^ to i 1 ( )i I I tie people .11 w e Lliei. L )o 1 1/\ 01 too 

1 he elnet pi elu i of the isliiio*' is cocoiiut Oil and 
li jie J li ]il ml 111 nis c f i ) ) i n U j di is 11 1. me ic isin#^, 
inu ni la) of the )oun., jlm 1 lu now be which 

lliLy CO when ten 01 tweive is o ’ 1 I he v itue of l 
pi ml i ion m full be ii m is iljoi ( Uiu c siullin >-s per tree 
j 1 mnum i he cm is txtr leted 1 )\ the old pi iinitive mill 
which h IS hi eu u ed in C e) Ion an i elsewhere loi hundieds 
of ) ears 1 he iibie is exti icttdby inaelimciy and will soon 

,ul lit KI I Addle 1 t> iliC H# oural Ir il 
J 11 in Sub Dir cter Ko> I Luluit 1 <ic 1 
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form an important item in the exports from the country. 
The cocoa-nut thrives very well in the Seychelles, and 
plantations exist from the sandv beaches up the slopes of 
the mountains to elevations 01 from 1,000 to 1,500 feet. 
Tobacco was formerly much cultivated, and was of very 
fine quality, but the imposition of a lax on tobacco seems 
to have stopped the cultivation, and Mr. Horne says 
‘‘ the value of the tobacco grown would scarcely suffice to 
pay the tax, independently of the return which might be 
expected for their labour.^' Sugar-cane is cultivated to a 
small extent to make rum, but although the canes are 
magnificent, the yield of sugar is small and unremunera- 
tive. Cotton also grows remarkably well, but the cultiva- 
tion has died out since the abolition of slavery, owing to 
the want of labour during the picking season. The 
chocolate plant grows freely on waste lands, and its 
culture is progressing. Vanilla has been planted in 
several places, and these plantations will shortly be 
bearing. 

Maize and rice are but little cultivated, although in 
some places two crops of the latter might be obtained each 
year. 

Spices, as cloves, cinnamon, nutmegs, allsjuce, and 
pepper thrive well. Clove trees are abundant and attain 
a height of 4010 50 feet. The islanders gather the cloves 
in a reckless and extravagant manner, often felling the 
trees when the cloves might be reached by a bamboo ladder. 
The cinnamon is the bitter cinnamon, and is comparatively 
worthless. The nutmeg and allspice trees were introduced 
in 1871, and here thrive well. Pepper {l^pvr nigrum) 
is abundant, climbing over the granite boulders like ivy, 
and much might be made of it if a few Chinamen or Malays 
were introduced. Vegetables are very scarce, chiefly from 
the indolence or indifference of the inhabitants. Manioc 
and sweet potato are abundant, but yams are very little 
cultivated. The inhabitants obtain most of their food 
from the Colocasia csculcnta» Arrowroot has been planted, 
and ginger, turmeric, and cardamoms might be easily cul- 
tivated. Mr. Horne recommends the rearing of silk- 
worms and the cultivation of coffee. Mulberry-trees 
grow very readily, and coffee seems formerly to have been 
cultivated. The only drawback seems to be the want of 
labour. Pine-apples are abundant but of inferior quality, 
while oranges arc common and excellent. Limes and 
bigarades are not uncommon, and lime-juice was formerly 
manufactured to some extent. Other tropical fruits, as 
anonas, bread-fruit, &c., are common. 

During Mr. Horne’s two visits he collected about 400 
species of plants. About half that number are plants 
inhabiting all tropical countries, the greater portion of 
the other half will find congeners in Madagascar, Eastern 
Tropical Africa, Southern India, the Malay, Polynesian, 
or Oceanic Islands. The Flora of the Seychelles has no 
affinity to that of the Mauritius, and Mr. Horne con- 
siders that the relations to the Flora of Madagascar 
will be important from the similarity of geological 
formation and climate. He also thinks that the Sey- 
chelles Flora will have much in common with that 
of Eastern Tropical Africa. Mr. Horne’s specimens 
have been sent to Kew, and will doubtless be de- 
scribed in the forthcoming Flora of Mauritius and the 
Seychelles. The Flora seems small, but vegetation is in 
many places scarce, owing to the occurrence of fires and 
from the ravages caused by the reckless felling of trees. 
Much of the ground is covered with dry Palm and Pan- 
danus leaves, which easily take fire. The fire-tracks are 
readily distinguished by the age of the trees and shrubs 
now found growing on them. 

The palms of the Seychelles are very interesting. The 
first is the Coco-de-Mcr or Double Cocoa-nut. It abounds 
at Praslin, in a ravine, the highest trees measuring from 
80 to 90 feet. The tree growing near the Government 
House at Port Victoria has flowered for the first time at 
about its thirty-fourth year. The other native palms of 
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the Seychelles are all spiny^ viz,, a species of Areca^ 
Stevensonia grandifolta^ VerschaJ^e/tia splendida, the 
“ Latanier Haubanmp and another undescribed species. 
Areca riih 7 'a (?), Hyphrnc sp., and Latania rubra or 
Borbonica^ have probably been introduced. 

Articles, as hats, &c., of almost infinite variety are 
made from the young leaves of the Coco-de-Mcr. The 
leaves of Simensonia are used for thatch, and the split 
stems of Ve 7 \u'ha(fcUia splendid a make excellent pali- 
sades. Ropes are made from the leaves of Cunuligo 
Scdicllarum^ and fibre for cordage is got from Paritiiim 
tiliaceuni. The fibre of Fouj aoya gigantea (recently in- 
troduced) is made into fishing lines. The gum copal of 
Madagascar is got from Ilymouca vc 7 rucosa^ a rare tree 
in the Seychelles. 

Many useful timber trees are met with. The chief arc 
the following : — 

“ Capucin,” a species ot Sidtrcxyloiu 
“Takamaka’’ {Caiop/iyiiinn inophylluni). 

Bois dc l-'cr,” a species of I)ipt€7'0carpCiP. 

“Gayac’’ {Afzelia hijnga). 

“ Badamicr ” ( Te 7 ‘ 77 iinalia baamnia). 

Bois de Natte” {J))tbrii afia petinlaris). 

‘‘ Bois Marec,” a species of Go77ip/iandj a, 

“ Bois Rouge ” ( li^nynia fc 7 ?'ugint'd). 

Bois dc 1 able ” {Ilcj'iteria litioi^alis). 

Sandal,^’ a species of Rulnaccte. 

“ Bois Montagne’’ {Catnpatiospermti7n ZiyIaniCH77t), 

“ C^dre ” {Casna/ina cquiscfi/olia). 

Mr. Horne carefully describes {he uses of these timber 
trees. 

'riie ordeal nut of Madagascar ( Tanghinia 'ifeneni/erd) 
is met with in the Seychelles. It is a small tree about 
twenty feet in height, with large clusters of pretty white 
flowers having a pink centre. 

Pigs are fed on the boiled roots of the Colocasia 
77 tacro 7 diiza ; all parts of the plant arc poisonous if un- 
boiled. 

Pitcher plants, Patidani^ and species of Loranthus are 
common ; Ferns are tolerably numerous, and include the 
Cyaihea SecJiellaru 77 i^ A 7 igioptcris evecta^ &c. 

Mr. Horne recommends the Government to purchase 
the Coco-dc-Mer ravine, to prevent the destruction of the 
trees, and he very properly adds, that “ the destruction of 
the trees would be an outrage on science and a disgrace 
to civilisation.” 

Trees seem to be felled quite indiscriminately — a por- 
tion of the tree selected, the rest left to rot — so that now 
good trees are only to be found in the most inaccessible 
parts of the mountains. We trust that Mr. Home’s report 
will not be overlooked by the authorities ; otherwise we 
may soon expect to hear that the Seychelles are merely 
barren rocks and every trace of vegetation gone. 

W. R. M^Nah 


THE LOAN COLLECTION CONFERENCES 
SKCTION— PHYSICAL GEOGRAPHY, &c. 

Opefiing Address by the rreside 7 it, John Eva 7 is, 

In opening the Conferences in connection with this 
Section of the Loan Exhibition of Scientific Apparatus, 
it will probably be expected that 1 should say a few words, 
if only by way of explanation, of the class of subjects that 
come within our range, which indeed are neither few nor 
unimportant. Let me first take the general list of subjects 
which have on the present occasion been grouped to- 
gether, and which may be said to constitute our domain. 
These are Meteorology, Geography, Geology and Mining, 
Mineralogy, Crystallography, &c. Some of these subjects 
might no doubt with almost equal propriety have been 
assigned to other sections. Meteorology might for 
instance have been classed under the head of Physics 
and Mineralogy would not have been altogether alien to 
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^ the Section of Chemistry. There is, however, so close 
and intimate a relation between all the various branches 
of physical research, that it is not only difficult to dravr 
exact boundaries between their provinces, but also to 
determine to which group any given province shall belong 
when it becomes necessary to map out the whole field of 
science into some four or five divisions. 

Our province may be regarded in the main as com- 
prising the physical history of the earth— the constitution 
of its mineral parts and the forms and characters they 
present when crystallized, the geological succession and 
; nature of its component rocks ; the past and present 
distribution of land and water, and the causes which have 
led to its modifications ; and lastly those meteoric in- 
fluences which not only affect climate, but are active 
causes in the carving out of the earth’s surface and in the 
redistribution of the materials of which it is composed. 
Nor do we only take the purely scientific and theoretical 
portions of our subjects, but also the application of scien- 
tific principles to produce economic results, and to lessen 
the dangers of those who in llie exorcise of their calling 
meet the forces of nature under some of their most de- 
structive aspects. 

It is of course only with the apparatus which has been 
devised for the purpose of carrying on the invcstigalions 
into the physical history of the eaith, and the applica- 
tions of scientific principles which I have just mentioned, 
that we arc mainly concerned, and not with abstract 
questions relating to any branches of science. It may, 
however, be found necessary to enter more or less into 
such abstract questions if only to sliow the character of 
the investigations which have to be pursued, and to 
elucidate more fully the difficulties with which inquirers 
have had to contend, or which still have to be conciuercd. 
Such questions may also have to be discussed should the 
history of the gradual development of some of our modern 
appliances be gone into. Some of the earlier forms of 
instruments which are now exhibited are indeed of great 
interest, whether they are regarded in the light of what 
may be termed milestones on the road of scientific pro- 
gress, or as memorials of the eminent men by whom they 
were devised or used. The goniometers of Hauy and 
Wollaston, the nascent safety-lamp of Davy, the blowpipe 
of Planner, the barometer of De Luc and Ji. 1 >. dc 
Saussure, the thermometer of Gay Lussac, the geological 
maps of William Smith, the logbooks of Cook, Franklin, 
and Parry, the instruments and maps of Livingstone, are 
replete not only with scientific but historical interest. 

It is, indeed, as constituting an epoch in the history 
of scientific discovery, that such a collection as that 
among which we are now assembled has its highest value 
and interest. The third quarter of the nineteenth century 
has just come to its end, and we may venture to compare 
the advances which have been made during the last 
twenty-five years not only in our own particular walks of 
science, but in every branch of it, with the advances 
which had been made during the previous quarter of a 
' century, the close of which was marked by the first Great 
, ' Exhibition held in London. Great as had been the pro- 
gress in scientific knowledge and in the application of 
■ scientific principles during that second quarter of the 
century, and favourably as it contrasted with the by no 
means despicable attainments of the previous quarter, the 
advances made during the last twenty-five years both in 
knowledge of the principles of the great forces of 
nature and in the accuracy and delicacy of our instru- 
ments for their investigation arc such that the present 
generation has at least no cause to be ashamed of them. 

I Eossibly when another quarter of a century has elapsed, 

4 come after us and those among us who survive 

as labourers in the field of science, may look back upon 
^ some of the processes now in vogue as antiquated, and 
^ may even feel surprise at our having been upon the verge 
I of some great discoveries and yet having failed to make 


them ; but I venture to hope that the names of many of 
those living investigators which we find recorded in the 
Catalogue of this Exhibition may not only then, but even 
in after ages, be looked upon with reverence and esteem. 

We must, however, turn to the consideration of the 
branches of science comprised under this Section, and in 
directing your attention 1 > some oi the objei is which ap- 
pear to me of more than (“ominon interest, I shill ven- 
ture an occasional observation on some manors which 
appear to be well fitted for discussion at an nncrnational 
conference such as the present. 

In regard to meteorological instruments we liavc not 
only isolated specimens but sets of instruments as supplied 
to meteorological stations, and to the royal and merchant 
ships of this country. With the exccjition of Russia, 
however, the means of comparison with other countries 
are, I believe, wanting. It will be for the representatu es 
of other countries to see whether some useful hints may 
not be derived from the exjierience of British meteorolo- 
gists as embodied in these selections of instruments. 

Mr. R. H. Scott in the “ Handbook to the Collection ” 
has given so excellent an account of the nature of the 
meteorological instruments here exhilntecl tint I need 
add but little to it, especially as he will be good enough 
to make a communhaition upon them. 

Taking the principal forms it will be seen that among 
the barometers there are more than one exhihitcd winch 
are of historical interest, while numerous examples of 
modern improvements in mercurial barometers arc 
shown, of which perhaps those intended to facilitate their 
use and increase their accuracy when employed by tra- 
vellers by land and by sea, are the most noteworthy. For 
ordinary use, however, that comparatively recent form ot 
barometer, the Aneroid, seems likely to compete with ilio 
older form, and the precision of mechanism which some 
of them exhibit is marvellous. That extreme delicacs, 
however, has its disadvantages, and for trustworthy ob- 
servations the actual weighing of the atmosphere by the 
column of mercury will long be preferred. 

The principal features of the thermometers an* their 
accuracy and sensitiveness. It might be worth while to 
consider whether any means could be devised for tacih- 
tating the adoption of a uniform scale of notation. It 
will, however, be a difficult matter to supersede the scale 
of Fahrenheit in this country, where it seems to have 
taken so deep a hold. The more general introduction of 
instruments marked with both Fahrenheit’s and the cen- 
tigrade scale might assist the adoption of the latlci, Inii 
the smaller unit of heal on the former scale gives it prac- 
tically some advantage. 

Of anemometers, both for meteorological and mining 
purposes, a large number will have been seen, some of 
them furnished with means of recording both the direc- 
tion and strength of the currents. Oi sev'Tal of these, 
details will be given at this Conference. 

With respect to rain-gauges but little need be said, 
unless it be to call attention to the system, which, thanks 
to Mr. G. J. Symons, is now so universal in this country, 
viz., for observers who make only one daily entry of the 
rainfall, to take their observation at 9 a.m. and to enter 
the amount of rain to the preceding day. The late 
Meteorological Congress has no doubt discussed tins and 
other points of international interest. 

Of hygrometers, both ancient and modern forms arc 
exhibited, the hair hygrometer still holding its own among 
those of the indirect class, notwithstanding the mlluences 
of modern civilisation. One cannot but be touched by 
the pathetic note of the Geneva Association for construct- 
ing scientific instruments. “ The most isolated hamlets 
have now to he searched in order to obtain hair un- 
combed,” and therefore fit for these instruments. 

It is perhaps in the self-recording instruments that tlic 
greatest advance made during the last quarter of a century 
will be observed. The extended use of electricity and 
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photoj^raphy has aided in this as much as in other de- 
partments of science, and the daiJy weather charts now 
issued in this country would have been impossibilities but 
a few years a^o. 

I’hc automatic li^ht-registerinj? apparatus of I'rof. 
Roscoc will it is hoped be the subject of a communica- 
tion to the Conlcrcnccs of this Section ; but this and 
several other recording instruments are fully described in 
the Catalogue, as are also various interesting charts illus- 
trative of meteorological iiiHuences on mortality and 
disease. '1 he relation which has been found to subsist 
between colliery explosions and the slate of the A\eather 
will form the subject of some obseivations to the Con- 
ference by Mr. (Jallovvay. 

I'hete is only one other point in connection wuth 
meteorology on which i will say a few woids : Unit of 
evaporation. 'I'vvo oi thice forms of atniometers or eva- 
porinieteis are exhibited, some of them intended to deter- 
mine llie quantity of water evaporated from different 
kinds ot soil, but no form of instrument is, 1 believe, in 
the collection which will serve to ascertain the proportion 
of the rainfall winch percolates to any given depth through 
a porous soil. When iL is considered how large a juopor- 
lion of the surface oi the globe consists of such soils and 
how important is the question of the supply of spring- 
water to our wells and livers, it will perhaps be a matter 
of surprise that more attention has not Vieen directed to 
the subject. It is not, howt'ver, one on winch to enter at 
length m an introductoiy add)es.s, though J hope to lecur 
to it in the cou *se of the aiteuioon. 

The second subject comprised within our Section is 
that of Gcogiaphy, which, ihanks to our distinguished 
Airican, Asiatic, Arctic, and marine cxploreis is .it the 
present time attracting so much public attentio;t. Many 
of the instruments exhibited have much of histoiical and 
personal interest, among which may be reckoned the 
series of insliiimcnts belonging Iq the Oidnance Siirxey, 
sonic of them- like Kanisdcn’s Uicsvinlites exhibiting, to 
\Nhat a ])Oint the construction of such instruments had 
advanced even at the tnd of the last century. W'hat, 
hov\cvcr, will attract universal attention are the deep sea 
sounding appliances, which have so greatly conduced to 
the success ol the C r KxpediiKm, and the great 
extension of our knowledge of the character of the deep- 
sea deposits ol modern tunes, which tlirow so important 
a light on the history of many earlier geological lorina- 
tions. 

This interest is nuicli enhanced by the satisfaction we 
must all feel in again welcoming among us the distin- 
guisiied naturalist who has had the scientific charge of 
that exped fon. Let us all hope and trust that the gallant 
captain ot the expedition during the first portion of its 
voyage, may in like manner return in due course with his 
present comrades from his still more adventurous cx])lora- 
lion of the Arctic regions, crowned wuth the success 
which his efforts so w\ll deseive. 

Among the deep-sea .sounding apparatus, that most 
ingenious invention of Dr. Sicincn-;, tJie bathometer, 
which has been exhibited and described in another Sec- 
tion, will, no doubt, h.we attracted your attention, of wdiich 
many of the levelling and surveying instruments exhibited 
in this Section are also so well wionliy. 

1 he collcciion of maps requires but little comment. 
'] he survey of Palestine, the charts of the Arctic Regions, 
the survey maps of India, and the bcautilully executeil 
maps sent fiom foreign countries c annot escape attention. 
Ill connection with recent exjilorations the remarkable 
section across Southern Africa, executed by Lieut. Came- 
ron during the perilous Journey from w'hich he has just 
returned, will, I hope, be the subject of comment in these 
Conferences by its distinguished author. Nor should the 
ancient maps of the sources of the Nile exhibited by the 
Royal Geographical Society be left unnoticed. It might 
be a subject for discussion whether some more uniform 


system of symbols for use on maps might be adopted for 
general use among all nations. 

In the department of Geology and Mining, it may be 
observed that the instruments of the pure geologist are 
but few and comparatively simple. We have, however, 
before us a most valuable collection of the geological 
maps of various countries, showing how vast has been 
the advance of our knowledge in this field during the last 
quarter of a century. The ])iincij>los on w'hich the geo- 
logical survey of tins country has been directed will be 
illustrated by its present .irToni[)lishcd chief, Prof. Ram- 
say, and wc shall, 1 lio])e, hear ‘something as to the surveys 
now going on in othci countries. It would be a matter 
well worthy of consideratioii in an assembly of this kind, 
whether for the general eeoiogical features of a country, 
some international system of colouring could not be agreetl 
upon, and in future be adopted. Por more detailed maps 
entering minutely into the subdivisions of formations, 
such a system might be difficu’t to devise, much more to 
carryout; but foi the pniu qial formations there ought 
.surely to be no great difficulty. Already, for something 
like two centuries, the colours in heraldry have beem re- 
piesented all over Pairope by a conventional system of 
vertical, horizontal, oblique, and other lines, and scienec 
would not suffer if on this occasion she walked in the 
wake of vanity. 

Among the appliances of the geologist must be 
reckoned his pakeoutological and mincralogical collec- 
tions which, however, are, except in special instances, too 
bulky for an exhibition of this kind. Some are, however, 
here, and among them, a magnificent scries of rocks, 
minerals, and fossiK fiom Pussia, and the fossil VTgelable 
rcin.uns, both from the* Continent and Imgl.ind, well 
deserve notice. V/e shall, I hope, hear from Baron von 
Lttinp,shriuscn how the genetic descent of much of the 
lloia of the present d.iy ma> be traced liack into Tertiary 
times, and Mr. J. S. Gardner wall have something to say 
on the same suljcrt. 

The sub-wealden boring, wfiiii h has attained a depth of 
i,c>(>o feet, without, however, u*aching any rocks of I’ake- 
ozoir age, will also form a subject of comment. The 
piocess of the Diamond Rock Boring Company by which 
it has been carried on, has not only the advantage of being 
moie expeditious than the older process, but has the 
great meiit of producing such excellent cores as those 
which can be seen at the end of this gallery. 

"J he ingenious machines of Mr. Sorby, illustrative of 
vaiious geological phenomena, and the original drawings 
of Buckland and Phillips will also attract attention. 

The specimens illustrative of M, DaubreVs experi- 
ments on the artificial formation of metamorpliic and 
other rocks, and the minerals formed within the hisiorical 
period by means of hot springs, will be rendered doubly 
attractive by the account to be given of them liy that 
eminent geologist. 

As objects ot historical intciest, however, the collections 
illusti alive of the development of Davy’s great invention 
of the safet)-]amp, are perhaps unrivalled in this depart- 
ment. Among mining appliances and models, some few 
will form the subject of communications to the Confer- 
ences. 

in the remaining department of this Section, that of 
Mineralogy and Crystallography, there is much of his- 
torical as well as scientific value. The improvements in 
the microscope, the polariscope, and the goniometer, have 
done much to advance these blanches of science duiing 
the last quarter of a century, while the application oi 
photography to the reproduction of the images observed 
in the microscope has most efficiently aided in bringing 
the results of single observeis within the reach of all. 

The models and diagrams illustrative of the different 
systems of crystallography and the various forms of 
crystals are remarkably excellent and complete, and sorne 
questions in connection with the properties of certain 



NATURE 


' June I, 1876] 

folrms of crystals, and ihc method of notation besladaptfed 
for international use, will probably be discussed in the 
Conierence. 

I have thus briefly touched upon some of the salient 
points which occur to the mind when taking a cursory view 
of an Exhibition such as the present. In doing so j have 
no doubt passed over many instruments and appliances 
of even greater importance than those which I have thus 
succinctly mentioned, and have probably left untouched 
many topics of the highest interest. Among the subjects, 
however, which v/ill be discussed on each day of out Con- 
ferences there will, I hope, be a siifiicient variety to give 
occasion for any one to call attention to any special 
features of novelty in the collection. What I have ven- 
tured to say must be regarded as merely a short intro- 
duction to communications of far greater value, from 
which I will no longer detain you. 

SPxrnoN iiiOLor,\ 

A</(/f'tSS by tni' Preshicui^ J. Btndon 

MJ) i Lf..D.y F./\.S\ 

l‘r having been made a pait of the duty of the chairman 
of each of the ec( tions into which this Exhibition is divided 
to deliver an opening address, I had no difficulty in select- 
ing a subject. 1 propose to place before you a shoit and 
very elementary account, addressed rather to those who 
ale not specially nc iiuainted w’ith biology than to tho-.e 
w’ho are devoted to the science, in which 1 shall give you 
a (lescript'on of a few of the methods which are used in 
biological investigation, particularly with reference to the 
measurement and illu.stration of vital phenomena. You 
are aware lliat the C'oiumittcc, in order to render these 
conferences ;.s useful as possible, have thought it desirable 
that we should devote our attention chiefly to tlmse subjects 
of which the mstrumonts in the collection contribute the 
best examples. 

Now those subjects are, first, the mctliods of registering 
aiul measuring the movements of plants and animals ; 
Secondly, the methods of mvedigating the eye as a phy- 
sical instrument ; and thirdly, the tiitthods of jrrepaiiiig 
the tis lies of jrlants and aniin.iJs for inii roscopical exami- 
nation. ( )f tin 1 c several i iibjects it is projioscd wc should 

day ( oiici rri otirsches ehietly with the first. J will 
thtiolorc begin by endeavouring to illustrate to you some 
of the simplest methods ot physiological measurement, 
particularly with reference to the //wc occupied m the 
phenomena of hfc, leaving the description of more com- 
plicated apparatus to Prof. Donders, who will address you 
on Monday, and to my friend, Prof. Marey', who is with 
you now, and who will give you an account of some of the 
beautiful instruments which he has contrived for this 
pu rpose. 

The study of the life of plants and animals is in a very 
large measure an affair of measurement. To begin, let me 
observe that the icntijic study of nature, as contrasted 
with that contemplation of natural objects which many 
l^cople associate with the meaning ot the woid “ n.itu- 
r.ilist,'^ consists in comparing what is unknown with what 
is known. Whatever may be the object of our study — 
whether it be a country, a race, a plant, or an animal, it 
makes no difference in this respect, that the process in 
each of these cases is a process of comparison, a process 
in which we compare the object studied in respect of 
such of its features as interest us, with some known 
standard, and the completeness of our knowledge is to be 
J” of in the first place by the certainty of the standard 
which wc use ; and secondly, the accuracy of the modes 
of comparison which we employ. Now, when you think 
of If, comparison with a standard is simply another ex- 
pression for measurement ; and what 1 wish to impress 
is, that in biology, comparison with standards is quite as 
essential as it is in physics and in chemistry. T hose of 
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you who have attended the conferences on thosb subjects 
will have seen that a very large proportion of the work of 
the physical investigator consists in comparison with 
standards. From his work, our work, however, differs in 
this respect, that whereas he is very much engaged in 
establishing his own standards and in establishing the 
relations between one s andard and another, we accept 
his standards as already established, and are content to 
use them as our starting-point in the invebligation of the 
phenomena which concern us. 

Now I wish to illustrate this by examples. The first 
objects which strike the eye on entering this collection - 
the collection in the next room — are certainly the micro- 
scopes. But you will say, surely the microscope cannot 
be regarded as an instrument of measurement. In so far 
as it is an instrument of research and not merely a pas- 
time, it is emphatically an instrument of measurement, 
and I will endeavour to illustrate this by i(*ferring to one 
of the commonest objects of microscopic study, namely, 
the blood of a mammalian animal. Now as i(*gaids tie* 
blood r will assume that everybodv knows that the 
blood is a fluid mass, in which solid panicles float. 
With reference to the form of those jiardcles, all that 
wc S((' under the micioscopc is merely a rircular outline. 
If wc wish to find out what form that represents we 
must use methods which arc really uv thods of lucisure- 
n»ent. By the successive application of such methods 
we Itarii that this appaicntly circular foim really coi- 
responds to a disc of peculiar bi- concave shape. But 
1 will not dwell more u])on the application of mea- 
surement to the form of the corpuscles, but proceed at 
once to a subject that can be illustrated by an instrument 
before you for ascertaining the number of the corpuscles. 
It will be obvious to you - even to those who arc not 
acquainted with physiology and ])athology that the 
question of the proportion of eor|)uscles which arc 
( ontained in the Iflood must be a matter of very 
great importance to determine. It ha; been long 

Known that the colouring matter which is ( ontained 
m the corpuscles is the most impoiiant agent in the 
most important vital processes of the body, because i» is 
by meins of it that ox)gen, which is neressaiy to flu* life 
ot every tissue is conveyed from the resi)iratory oi;;.ius to 
the tissues. This being the case, U is evidmll) of ve>y 
great importance both 10 the pathologist and to the iii m 
who interests himself in investigating the pnx csscs of 
nature, to be able todcterminc accurately what piojmitiou 
of corpuscles the blood contains. Well, liu're aie cIumui 
cal methods of doing this. Wc can do it b) dclcriniiuiig 
how' much iron the blood contains, because we know th.u 
the proportion of iron in the corpuscles is alvways nearly the 
same, and by determining the quantity of non chcniicall) . 
we can find out how many corpusc Ics thcie arc in a cn- 
tain amount of blood. Hut this is a long process, 
requiring tirsl the employment of a considerable quiri- 
tity of blood, and secondly, dilficuk chemical mani- 
pulations and a long time. Now bv a method which 
has been very recently introduced, we have the means of 
applying the microscope even to a single drop of blood, 
to a drop such as one could obtain by jiricking one's finger 
at any moment, or could take, in this way, from any patient 
in whom it might be desirable to ascertain the condition 
of the blood as regards the number of its solid particles. 

The method consists in this. In order that you may 
understand it I will ask you to fix \our attention upon 
this cube which I draw on the board. .Suppose this cube 
is not of the size actually represented, but that it is a cube 
of one millimetre, /.c., the part of an inch. How many 
blood corpuscles do you suppose arc contained in a cube 
of that size ? Such a cube wc know to contain in normal 
blood about 5,000,000 corpuscles. Supposing wc had a 
method by which wc could count those 5,000,000 particles 
it is obvious that the task would be endless, and even if 
we were to take a cube j 1 s part of that size, namely, a 
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mcnt. We have two electrical keys, one at the further 
end intended for making what is called the signal, and 
one here for breaking, which is placed close to the person 
who is to be experimented upon. Mr. Page, at any 
moment he likes, will act upon me by sending an induc- 
tion flash througli my tongue. I shall arrange the elec- 
trodes so that they shall be against the tip of my tongue, 
and at the moment I feel that flash I shall place my 
finger on the key. Then the clockwork being in motion 
at the same time, we shall see by the length of the 
depression in the tracing the duration of the process. 
If we take different sorts of signals, or if the person 
to be experimented upon is in different conditions, the 
time will be very different. Thus we may compare the 
result which will be produced when I am attending and 
expecting the signid with the result which will be pro- 
duced when I am not attending or expecting the signal; 
or, on .the other hand, T may compare those results 
with that which will be produced when I am expect- 
ing it, but Mr. Page, instead of giving it at the time I 
expect it gives it me at a different time ; in that case the 
time occupied would be longer than in eithf'r of the other 
two cases. A great vaiiety of different cases can be in- 
vestigated in this way in which we measure the total period 
occupied in the reflex. The arrangement is perfectly 
simple. ’S ou see when ]\lr. Page presses on Ids key, 
which is the signal key, that .1 Icvci is set in vibration aiiel 
makes a tracing, and at the same moment the voltaic 
current is iiride ami the coil is acted upon inductively ; 
the result is that an induct ion flash passes through my 
longue w’hich I feel, and the moment 1 feel it i break the 
current. Consequently the time between tlie moment at 
which Mr. Page makes the cu-rent by closing his key and 
the moment at which I break the current by placing my 
linger on my key, gives us precisely the time which is 
occupied by the reflex process. We will make two experi- 
ments, first, with the signal expected, and then unex- 
pected : that is, in the one case I shall be on the vrt>(\ 
and on the other 1 shall not be so. ( I'hc cxpc'rimenls 
were made act oidingly.} We shall now repeal the pio- 
cess, so that instead ot my receiving ibi' iiifoi mation of 
the making of the cuiTcnl by means of the excitation of 
my tongi c, the slgjial shall ccmsist in niy hearing the 
sound of an elcttiicnl bell f/i that case w'e shall find 
that, although the signal will come in exactly the same 
way, practically tlic tune occupied will be very consider- 
ably longer, showing that a signal received by sound t.ikes 
longer in producing its effect than one in which the signal 
is felt by the longue. 

In order to make all this iierfectly plain f shall hand 
round this tracing. N ou will st e there sevcr.il experiments 
made with expected and unexpected signals, which show 
the different results obtained in the two cases. 

The next c^ucslion which arises, and with that I must 
conclude wdiat I have to say just now, is lhi«. : — You will 
icadily see that the exai t measurement of time depends 
upon the rate ^lt which this clock vvoik happens 10 be 
going. I liappen to know that it makes twenty 1 evolu- 
tions per second. Put suppo.>c 1 do not know that. In 
fact one would not trust to the accmacy of ilockwurk for 
such a purpose. How should I tlieii be able to measure 
fhe duration of time so exceedingly short as the one which 
now conceinsns? In order to^do this we always come 
’ dck to .1 physical standard, fo a standaid of <dxsolutc 
^variability which we can depend upon as being tiue. 
r or this purpose we use a tuning-foik which produces 
vibrations, the rate of which we know, because we know 
the tone which the tuning-fork prouuccs, and the arrange- 
ment which is always used for this purpose is the one 
shown here. We have turned off the voltaic current we 
used for signalling, and turned it on the tuning-fork. 

I here arc two electro-magnets on either side of the 
tuning-mik which react upon it, so that the moment you 
close the ruirent the fork is thrown into vibration and 


produces its own char.icteristic note. All tliat we have to 
do is, during the lime wc arc making our record, to bring 
this tuning-fork, which is now in vibration, into such a 
position that this little brass pointer shall make a tracing 
against the paper. If you look at the tracing 1 have sent 
round you will find there arc tracings on it of a fork, which 
vibrates at the rate of 10 ' per sea ond, consequently you 
have nothing to do but to translate the traeings which 
you have made and which correspond to the duration of 
the mental process which you have been investigating, 
into vibrations of the tuning-foik, and you get an ex.ut 
measurement of the total duration of the process. While 
I have been doing this you hear the tunlng-loik is in 
vibration, and Mr. Page has made the tracings. After it 
is varnished it will be sent round and you will see the 
tracing made by the fork over the traces corresponding to 
the different experiments we made just now. 

I may observe that although the experiments made on 
that paper w'crc made with myself, you find that the 
per od occupied by the reflex is considerably longei than 
in the other which I sent round previously. JJut that 
one may very easily explain from the abnormal conditions 
under w^hich the experiment has been made as t eg \rds 
myself. 

I intended to go on from this subject to anollici 
mode of investigation, namely, to tlu' very bcautiliil in- 
struments which have been lately introduced for the 
purpose of measuring the finest differences of bulk in 
difTfercnt organs, as for example, in the human arm, by 
which you can asc(‘rtain the condition of the circulation 
precisely by a vciy exact legistcring-mcasurcment of the 
bulk of the arm but as theie are several other gentlemen 
now ready to address you, I will defer that till this a(Ui- 
noon. I will now conclude what 1 have to say by asking 
you to listen to Dr. Hooker. 

SCIhl^Ch: IN GER^rANY 
{FioUi a Geiinati C01 f C'^ponarnt,) 

V. OBf'KiMAN'KK has icrently comniunic.tttd 

a niernoii to the \ icnna Ac.ideiny on the it 
laiion of the coefficient of internal fiiclion of gasc < to 
the temperature. If we accept for the ct efficient - of fiu - 
lion /X at r C,. the foimula — 

P == Pr, ( I + )” 

w'hcrc a is the coefficient of cxp.insion of the g.is, taken 
as basis of the calculation, then the experiments of Obci^ 
mayor give the following lesults - 

Fur Air . . .. ... . // 070 


Hydrogen . 

n 0 70 

Hx>geu 

n 0 S ' ' 

Caibonic oxi<lc 

ft T- 03 \ 

Fthyknc 

ii 0 oo 

Nitrogen 

... n - 074 

Fiolnxidcof nitrogen 

;/ - 0 03 

(’aiboiJic acid 

0 

Lilly 1 chloiule 

It 0 O'S 


The ( oefticieiit of friction of tht‘ pcinianeni gasi > 1. , 
according to these expci miento, approximately piopoi 
tioiial to the .]f-powci of that of the ( oeicibJe ga.scs, and to 
the I -power of the absolute leinpeialuic. 

For tempcialures bctvtccn 150' and 30f>" ( aii gavt 
the same values of // as between the Jowei tempciatmc 
- 2P’‘5cirid S3'’ 5. In the case of caibonk at td a :lov/ 
decrease of the cxptuiciit with tlie fempeiature was 
perceptible from the experiments. 

NOTES 

On Tue.sday a visit wa.s paid to the Challenger at Sheernei . 
by .‘•evcral Fellows of the Koyal .Society, foreign men of Scienn', 
W'ho arc in London in connection w'lth the Loan ('(dlccth n 

* Ihe pppaialus vao iiKc'! -.ub-cqii-ntl) ly «..ixkell 
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Conferences, and representatives of the Science and Art J)epari- 
ment. Among those who made up the parly were Loid 
Clarence Paget, Sir Henry Cole, Mr. Norman Macleod, Majors 
Donnelly and Testing, Mr. E. J. Reed, M.?., Processors Allman 
and Crum-Prown, Mr. Norman Lockyer, Professor Ecchcr. 
Baron von Wrangell, Dr. Biedermann, and others. Truncheon 
was served in the Ward-room, but as there was not sufficient ac- 
commodation for all the visitors many left by special train for 
Chatham, where luncheon had been provided in the Engineers’ 
Mess-room. Invitations to visit the Challenger have been sent 
by the Admiralty to all the English and foreign members 
the Kensington Loan Apparatus Committee, many of whom 
have accepted them. The Chalhm^cr wu'II be open to inspection 
to-morrow. The ship lies at present in the very spot she left 
when she set out on her cruise three and a half years ago, and 
to-day she is to be .swung for the adjustment of her compasses 
and the taking of magnetic observation.s. It is thought that ten 
or twelve days will elapse before all the stores can he taken out 
to enable her to pay off. 

From the official list of visitor.s to the Loan Collection during 
last week, which we give below, it will be seen that full advan- 
tage is being taken of the oppoitunity afforded ; — 


Mo! (1 IV 

r.82? 

'Pic’^d.iy 

Sio 

Wfdm kiy 

77? 

'rhiiiM’ny 

^<)T 

h'lulav 
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Dr. Donders, of Lltvechl, and i’rof. \.aii Pcnt-lcn, <.r I ou- 
vain, are two of the latesi arrivals in connection with the Loan 
(’ol lection C'onferenccs. 

Ir is pr()]M)scd to hold an International ( oiivcntion of Arch.. - 
ologi-'ts, at Philadelphia during the Centennial, and in connect ion 
with the Centennial Exposition, for the purpose of promoting 
acquaintance and increasing the means of infoimation m Ameri- 
can Archa'ology and Ethnology. The State Arclncologic .1 
Sot>cty*of Ohio will provide rooms for the Convention, rnd the 
(ir.'.t meeting will he held in the Ohio Building, at 2 o’clock, \\ m., 
Sept. 4, 1S76. The Amcricau Vssneiation for the Advancenn nt 
of Science, meets at Buffalo, N. V., Aug. 23, at which lime a 
Siibstction of Anthropology will be formed. The ('onvcnli.'n 
has been a] .pointed near the elosc of the seirsion ol the \‘ «> 
ci lion in oulcr that those who de-^iic nmy conveniently attend 
both meetings. J.argc rolleaions in h ihrio logy and Aul' « - 
ology, from the Smithsonian In.'ilulion, the Mj*' S .cKly < i 
Ohio, and other ])nblic and [nuatc ,oiircc. will be um.\l)il)ition, 
and will Uunish a gtc.it incentive for Aieli.i'ologisls to \isil the 
L\po.snion. The meeting (ff ihi.j < 'onvcnlioii at rinladclj h a, 
mi3.d l>e rtg.nded on that acionnt ns very op]K)itimc, and a laigc 
atUndance expected. VddresjCs from prominent anthropolo- 
gists will be delivered, and it is hoped that a great impetus to 
investigations in America will be gained. Archn'ologist.s who 
puri'ose to attend arc requested to Iiring any art’cles or illustra- 
tion'. which they may have, as the ojiportunity for a tcmpor.sry 
exlii’ 'iiion will be given. The Chaiiman of the Ohio ('oramiltcc 
is the Rev. .S. D. IVct, of Ashtabula, O. I'anoj.can men (ff 
LLicm c who intend to be picsenl at tin* Buffalo meeting of the 
Anierc.an Association, sliould wo.io Ij I’rof. E. W. Putn.ani, 
Salem, :Mas': , who might be able to make aiiangements, by 
which their expenses would be kept down. 

Tn connection wdth the great International Exhibition at Phila- 
delphia, it is interesting to note that that city is one of the 
hr iltb’cst in the woild, so far as the death-rate is a test, hi 


1874, according to an oincial circular just issued, with a popu- 
lation of 775,000, the death-rate was only 19*3 per thousand. 
This very favourahle result is largely due to the abundant 
and cheap whaler-supply, and to the opportunities given, even to 
the poorest citizens, for the enjoyment of pure country air in the 
great Eairmount Park, which contains 2,991 acres. The most 
powerful influence of all, however, is the absence of that over- 
crowding of the population, which is the mo^t fruitful source of 
sickne.ss and death in many quarters of nearly all other large cities. 
This will be more clearly comprehended when it is remembered 
that the 817,488 inhabitants of Philadeljihia are spread over an 
area of 129I square milc>, which are traversed by more than one 
thou.sand miles of streets and roads. The climate of Phdadel- 
phia is also, on the whole, a favourable one, although presenting 
many of the peculiarities common to inland localities. 'Phe 
mean annual temperature of the last ten years is 5373'’ Fahren- 
heit ; the average annual rain-fall is about forty-five inches 

The ( ’onver.sazionc of the President of the Institution of Civil 
Engineers takes place to-night in the South Kensington Museum 
itself, instead of in the (lallorics devoted to the .Scientific Appa- 
ratus Exhibition, as wsas at fir^t intimated. 

1 AVk are informed that the new Zoological Gardens of (^alcutta 
will be opened on the 6th of this month, and that Mr. J. (J. 
Parker has been appointed temporary Curator of the establish- 
meat. 'Phere is a fine show of Indian Ruminants and o’hcr 
ordinary Indian animals ; a splendid pair of the Himalayan Bears 
(l^rsns tjhi(anus)^ and likewise examples of the other Indian 
sp cics, (ysns lahia/u^^ f\ mnlayanu<;^ and 1 . nulhUmn^, 
Am , lij rarities is a cage full of the Iinlian Tiipaia ( 
dhot(i), a cut ions insectivorous form, of wdiich the Zooiogtc.il 
Society of London had li\ing examjiles not long since. 

Tin Kl\ l\)rCmo\ith on Saturday on her xo^age 

to the Arctic Region.. One of liei main ol.jects is to take out 
letters, paper-s, &c., for the olficrr> and crews of {\\eA/</f and 
/Vw< ; these W’lll be depo.sitcd in ceifrdn di'pots on the 
cliancc of (haj)l, Naiv» being able to communicale willi tlv' 
euitraiue to .Smith’s .Sound. The Pando/ti t.ikcs out .a very c(»n- 
siderable number of letters and ji.icl.tls ol vauoiis ki id^, and 
not the least interesting t’cws to Capi. Nares v>ill he lliaL of the 
successful conclusion of the Challen^cy ICxpciiilion. It is gene- 
rally understood that, after depositing his mail, (J.i[)t. Ahmng 
will make another attempt to ])usli his sliii) through Petl .SliaiC, 
or Ihllot Straits, and Fianl.lin Channtl, and so ijii into Bchiing 
Sti.iil., .mdlhn, llie fir.t to make the North west Pji age 

li u cncoiuarM’ng to find our IcguLffors an! “leukia <•! 
indu'iy'’ cnIiLdj!ene<l enough to rodise .tnd p'.-iidy stale t' e 
< ondi ion of lliis countiy with itgaid to education. 

'I'lie pkicc which lliL countiy at f>r< s^nt ho)<ls in the nnilui (d 

sci« 11 die industry, as contrnstcil w’lth C'onlincii al countins r.n i 
with America, 1 ms been ficqaciitly refe; red t) ot late both by 
public men and in these column-.. TJic ca-^c \va^ again briclly 
but pointedly stated by Mr. Samicl Morley, M.P., on Monday, 
at the Annual Meeting of the Artisans’ Institute. “Itwa«:,” 
he said, essential that our .sons of toil should become humble 
disciples of science if England wms to keep pace wdth foreign 
nations in the excellence of her manufactures. 'Phe competition 
of industry w’as rapidly becoming a competition of intellect ; and 
Belgium, Germany, and America w’erc ta't treading upon our 
heels in die quality of their manufactures. Seeing that at no 
period for thirty years had there been so wndespread a depression 
In trade as at present, he thought the great imfiortance of im- 
parting scientific instruction, with a view to the maintenance of 
our position, would be sufficiently obvious to all. Unless this 
was brought to bear upon our manufactures, the situation of this 
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country would be one of {^reat peril, and he sincerely hoped that 
the advanta^jes offered to the woiking cla‘>ses would be thouuu'hly 
appreciated by those whom the orf^ani^at’on was in’endeti to 
benefit.” We hope that sentiments like these will have due 
weight in the framing of our Education C odes. 

Wf are glad to hear that the Duke of Cleveland has direct' d 
the Shropbhire meteorite to be placed at the disposal of the 
authorities of the Ilritidi Museum. 

In October next, we learn fiom the Jfh/ rn Ar/Vr yVf'vr, the 
Bristol Ibiivc’sity College will lie an aceomphshi d fnt. Ih'o* 
lessors ot ('h'^inisti'y and of Morl^rn llisiory, and Tdtcriture arc 
to be appointed for the opening of the first session and I^cctures 
delivend on the following sub)cct»-’ M ithematics and Applied 
Mechanics, Exjiernncntal I’hy'-ics, Poliiieil Economy, and Clas- 
sical History ai d Literature. It is iMalif)ing to find that juihlic 
spirit in Bristol has not only not allewad a great opportunity to 
pass, but has brought the C<illege into existence, as a working 
indiuition, with praisi worthy rapidity. The council lias ap- 
pointed Mr. F. N. Budd as chairman, Mr. W. Proctor Baker 
as treasurer, and Mr. Phlward Stock, secretary. 

P. C. Dumokttfk’s “ Ilepatic'e Europ.v,” published by 
C. Muquardt of Bnissells, is the only work which gives a com- 
plete account of the Ilepatic.c or Liverworts of Europe, and 
embraces the woik of more than fifty years of a veteran bo'anid. 
For a limiud perioil, until July i. the work is offered at 0 reduced 
price of 5fr., after which the piihlishcJ price will be Sfr. It is 
illustrated with four colour, d pkilf>. 

Ily authority of M. Waddington, the older pupils of the 
\atioral School of Agriculture, C'-tabliditd at Clrignon, in 
Franco, h ft, on Mny 2^,, for the Nethoi lands, whc’c, with their 
]>rofessois, they arc to make an ag'icultiual lour which is to hid 
for three months. It is sl.\t<d that they will come to England 
1 c\t year. (Irignon w’as the fust agiicultur.il scho >1 edahli htd 
I'hance, and w’-as pniclnscd by llic (lovernmeut many 
years ago, ITe course of studios Is foi Ihno yeais. 

Dr T.r.i orratn, a lirmru' in natural seimre*, has just organised 
asciies of scientific excux'jions in the vicinity of Paris, 'J'hcy 
aie to take place each Sunday during the months of June, 
July, and August. The excursionists will receive juactical in- 
struction in geology, botany, and entomok^gy, by competent 
teachers. 

0\ Monday June 26, an extraordinary session of the I'hcnch 
Bolan-i.il Soc'e'y will he held at T.yons. A nunihcr of botanies 
from Belgium and Switzerland will join the Society, and an 
important bol.*uilcal exploration will be made. Fngli.sh botanis's 
will be very heartily received. l \ rL\ a'ars may be obtained by 
directing letters to the ficncral Se. ufary, rue dc (benclh^ 
St. Hermaln, Pa' is. 

The eighth sc.ssion of the Inlciiialumal Anthropological and 
ArcluToIogical Society will be 1 eld at Buda Pesth, under the 
presidency of M. Francois Pulsky, (General Inspector of the 
Public Lihraiics in Hungary. The Ocncral Secretary of the 
Buda- Pesth Congress is M. Florian Romer. An English com- 
mittee wall be appointed. 

are glad to sec that a second edition of Mr. W. N. 
Hanley’s “Air and its Relations to laff,” lias bevn publ shei 
by Mc'-srs. Longman and Co. In this edition Prof. TyndalPs 
recent experiments are described. 


pointing attention to the more sinking features of the weather 
dining the year, and comnaiing ilv so wth the results of pr»^vious 
years «/bservan< and givn g the pieunil means and ('xtrenies 
of all the nu tcorologic il elenunts .it each sl.Hmn, togeilvr with 
the dates of occurrence of scxcr.il m cioting phenomena, .‘.ucb n, 
the day of heaviest rainf.ill, of LTcau ,t dryness of the nir, and 
the lat'st and cailiest frost .. d 'tunv. 

In the IhiUelin lutunat'oral of the P ris (>h erv.it ory of 
May 17 to 10, there appj'irs rn inqi itm ])ip-r by M. Ik!, 
gra’ d, on the means of protectii.g fK»m the Inundat.on, oi 

the Seine, 'fhegreil Hood of Maiefi 17 hst mitkid luyjj t c 
on the rivcr-giu 'C at the bridge of ri»unu*llt‘, vhich s Poet h 1 
less than the height to whi. h the gre.at flootl o J.in. 3. jSo2, 
and 7i feet 1 Ss than that of Feb. 27, ib^S, e gn-.itt ,t 11 >od on 
record. With a view of protecting the pins t*f the u > liiM- to 
suffer from such lltnids, M. Bcdgt.itid pi >pi>sr s ‘o | lohuig the 
main diains ami the emb mkn.e.its dowm t! c riier as (.'ll as ilie 
foriific itions, to isolate them completely from the liver, and 1 > 
ke<p (liem, by mc'ans of mac’dmry, at their noun il Iciek 
Fiiilher, to prevent the flooding tff C'-Pais, he proposcN a system 
of diainage at a low r level tlnin that of the cillais li.ihle to 
be floodeil, and having no commumcati n w'lth the river .and ike 
main drains, these drains to be kept at the jiropcr k vel by 
centri'ng.il pumps and turbines driven by the water of the city. 

We have recc'ved the Inst part of the first vol. of a “ II ml- 
bu«.li doi Pake mtologie,” by I’ro/s. Schimpci and /ittek P 11 
puMt'Iud at kfunich, by R. ( )klenlKni'g. 

Ml. W. Drn \fAii lias just publi bed t^F-dmonston and Doiigl 1 ) 
a <. d’eriion of usehil Tables as an ApjKndix to hi> “ d 
of » ‘ueJn .Mie Chemical An.ilysis,” wdiich we rirently in ticed. 

UYon the Cse of the Spleen, with an Episode of tkc 
Spl enk Maniage, a Physiological Love-sfoi-y,” is the title 
I rather an original Jilfle w'oikjU'.t published by Dr. Pali.ik Bl, ik 
I (.Smith, Mdcr, andf'o. ). 

As Su)»])lcmcni 47 to Petermai n’s M/f/JidltniL; 1 .as hi 11 
publidied an account •)! Herr H. A. Haggennuu hei ’s l*i.n<l> in 
Somali Land. The auth >r gives a sy>,t''milic accouiil ol lii> 
observ.itions in this region of Africa, iimler the li'ehii’- of 
Narrative of the Joinney, Phy-icil Cicopraphy, lithii gi.ip’ y 
and I'.th jo’ogy, Agricuhure .ind C.itlle-hiecding, Tnb’stne nil 
Trade, and a Histm y of the Somalis. 

Till, latc'.t additions to the Roy.al WcMnjinslcr A ju-aiiuiii 
inchide the following : — Hawksl)ilI Turtles /A? iod’? mifr), 
from the West Indies; I’icked Dogfish {-laDUhias 7id^nn^)f 
and I. esse V Spotted Dogfish {ScyHiuin munui,!)^ picsentul ly 
the Vaimouth Aquarium Society; Amied PullhcaL {Aj;, > 

lit flreater Pipefish .S< a flora > 

i'amithnits et < ///'), Venus’s EirshtlL 

{Ilaliotis tiihctnilaUi)^ from Cueinsey; Sea Mice yApIuod f 
aiuh'atij)^ Purple Urchins (A’l/vz/ar .^'un SLufish ( 

Mediterranean Coials [fta'afiof'/nli’a 7 firuiA) 
Venus’s Flower-basket Spi nge [P npi(' ttlla a^per J’hitn), /loin 
the island of Zebu, Collected and presented by Capt. \V, Lhimujo, 
R.V. 

Smict)’- fknd ns dming tlie 
Pher’Sint {I uplo rtnu ^ n)i hth( 

a Coininou Barn ( )w I 
by Mrs. Knight ; a Bliic- 
South Amcri a, pir- 
tour '/(/), 

South America, 


\\ e have received Dr. C. Bruhn’s mon’hly rejiorts of the 
meteorological ob'^ervations made at twenty-four .stations in 
baxony during 1875. To the reports which briefly summarise 
results for each month is appended an interc.sting rhumc, 


Till additions to tlu* Zoologit al 
] ast w'eck include a Silver 
from China, presented by Mr. \V. Milc->; 

{Stn'x jJommia), Fairopean, pic^cMti'd 
faceil Ain.i/ori {Chrysofts amtt'oriuo] from 
sen fed by Miss M. Jukes ; a Silky Marmoset 
a Hu'unco {f.'imit /lira tint 07 )^ an .\/nas J'ox 
three Chinchillas {('/itnc/ir/la /on/^,7'a) from 
deposited. 
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SCIENTIFIC SERIALS 

The Journal of Mental IS'ctence^ April, 1876. — Reflex, auto- 
iTiatic, and unconscious cerebration, a history and a criticism, by 
Thomas Laycoch, M,D., is continued and completed in this 
number. The paper is very interesting. Dr. l^aycock takes 
great pains, and is, we think, successful in making good his 
claim to priority over Dr. Carpenter in certain views of an ad* 
vanced nature, which, if they are not already, will soon be 
entirely aiisorbed in others much more advanced. — I)r. John 
M. Diarmid writes in high praise of morphia in the treatment of 
insanity, when administered subcutaneously. - Dr. Daniel Iluck 
Tukc gives an historical sketch of the past asylum movement 
in the United States, doing full justice to the enlightenment and 
humanity of American physicians, while recording the outstand- 
ing difference between them and their ICnglish brethicn in the 
priticiple and practice of non -restraint. — A modest but suggestive 
paper on the use of analogy in the study and treatment of men- 
tal disease, is contributed by Dr. J. R. (rasquet. — Dr. P. Maury 
Deas describes a visit to the Insane Colony at Gheel, where the 1 
accuninlating experience of a thousand years has produced an 
instinctive aptitude to manage the insane worth more in practice 
than the best of our consciously-formed systems. — Dr. Isaac 
makes some interesting observations on general jxyalysis. — 
“Arthur Schopenhauer : his Life and his I’hilosoph)',^ by Helen 
Zimmern, is reviewed iti a manner woithy llic book and its .sub- j 
ject.- 'riie Journal contains olhei reviews, clinical notes and 
cases, news, <S.c. 

Zt'itsihrift (hr Oc^tirreichisthni Ccu'lhchaft Jur AfNcot oloi^if, 
Feb. I. — 111 this number appears the fust part of a ])apci by Dr. 
W. Kojipen, on the ycaily periods of ]m>ba\tility of rain in the ’ 
northern hcn.ispheie. It is accoinpanie<l by a valuable diagram 1 
of cuives. 1 le begins by calling attentum to tlie value ol the 1 
system on which his calculations are based, nrmely, the mere 
registration of the days of which rain falls in each locality, r 'on- 
sidering that in our latitudes changes of vapour tension and of 
relative humidity do not concur, it is simpler than measuing 
the quantity of lain or snow. The pn/babdity of a downfjll 
depends ujioii tvio conditions, the degiee of iclative humidity 
between, say 100 and 3,ouo mdres alniudc, and the favoutable 
or unlavoural)le t ii cum stances for tlie formation of an ascending 
cniicnt, o), fiKsth, on the rale of decicase of tenqieratine with 
htigl.t ; secondly, on the slope ol the gionnd towaids ilie<lnec- 
tior? of the wni(t, while the (punlity d<])e(ML .ibo on the quan- 
tity (»f vnpoin contained in a volnnu* ot .lir, .uul so, cirtcns 
//?/ //'//', on tl'e tcuipei ailin', lie then gi\ cs a detailed aicoiint 
of the authoiUies fiom whom he has dciucd his inalcru!- "I'lie 
h lected tlaiioiis are well distributed ovei tlic gieater part of tlie 
loithcin heinispheie, including the Tsoith Atlantic, and ha\c 
most of them alfoidcd letoids during more than ten yeais. As 
in Ins former writings on the snb|crt, he represents graphically 
the means of groups of neiglibouiing statnms having .simiLn 
annual distribution of lainfall, but annexes a table showing the 
actual numbers for each station. The diagiam exhibits the 
probability of rain in each month for each disiiict. 

Pt-b. 15.— In this number Dr. Koppen concludes his remains 
on the yearly periods of proliability of rain. The paper, which 
i. illustrated' by elaborate tables contains much yalualile infor- 
mation respecting the limes of year at wdiich rain is mo.st and 
least prob.ablein a great number of countries and districts of 
the northern hemisphere. 

Gaz-^etta Chimua Jtahaua, \i , 1^7^, Fa‘cicolc> T ~ 

Sjnthesis of the sulpho-lannic acid'», by Hugo Schifl. I he 
author in this paper treats of phenol -.•sulphuric anhydiide, 
tricliloihydiofjuinont-sulphuiic acid, sulphojiytogallic acid, sub 
pliotannic ai.d pcntacetosulphotanmc ai id-., the sult>ho-a( ids of 
idioroglucin, ^c.~-On the elasticity of metals at different lera- 
peratiucs, by G. Tisati. In this paper the author investigates 
the elasticity of iron and steel, amving at the following formula: — 
/>.A, (I +a/) _ P./„ ^ I 

(+a/j^ / ~ /* I + at 

where A' is the modulus of elasticity of stretching force, P the 
weight which acting on the length of wiie /y, j>Toduc«s the 
lengthening /, a is the co-cfficicnt of linear expansion. - Modifi* 
cation of the process for the extraction of alkaloids in poisoning 
of the viscera, by F. Selmi. —On a method ot detecting traces of 
phosphoric acid in toxicological researches, by F. Selmi.-— On 
the use of phyllocyanine as a reagent, by Guido Pellagri. — 

A Minn ftf iodide of allyl and zinc on oxalic ether, by K. Paterno 


and 1 \ Si>ica. — Chemical researches upon twelve coloured solids 
found at Pompeii.— I'hc remainder of the part is occupied by 
extracts fioin foreign loiiriials. 


SOCIETJKS AND ACADEMIES 
London 

Royal Society, May | -“On the Origin of Windings 
of Rivers in Alluvial Plains with Remarks on the Flow of 
Water louiid Pends in Pijics,’' by T’rof. James 'bhomson, LL.D., 
F. R.S.K C'omiminicated by Prof. Sir William Thomson, 

F.R.S. 

In respect to the origin ol the windings of river.s flowing 
through alluvial plains, people have usually taken the rough 
notion that when there is a bend in any way commenced, the 
water jii.st rushes out against the outer bank of the river at the 
btn 1, ard ro washes that bank n vay, and allows deposition to 



occur on the inner bank, and thus makes the sinuosity increase. 
Pul in this they oveilook the hydraulic jirinciple, not generally 
known, that a sticam flowing along a straight channel and 
thence into a ciuve, must flow with a diminislicd velocity along 
the outer bank, and an increased velocity along the inner bank, 
if wc rcgaid tlie flow as that of a pciUct fluid. In view of this 
principle, the question arO'C to me some yeais ago, Why do s 
not the inmr hank 'ivcar a'tcay more than the onto one t W e 
know by gcneial experience and obscivation that in fact tl.e 
outer one dties wxar away, and that dcjiosits aie ofrtn made 
along the inner one. /lozu dues thi'; au.^c ^ 



'1 he explanati m iK'currcd to me in the year 1S72, mainly as 

follows: For any lines of panicles taken aciO'S the .sticam at 

different places, as Adb, in I '.g. 2, and which may be 

designated in general us Aii, if the hue be level, tlie water pre.s- 
sure must be increasing from A to B, on account of the centri- 
fugal force of the particles composing tint line or bar of water ; 
or7 what comes to tlie same thing, the water-surface •f the river 
will have a transverse inclination rising bom A to ii. The w’ater 
in any stream line c dk ^ at or near the surface, or in any case 
not close to the bottom, and flowing nearly along the inner bank, 
will not accelerate itself in entering on the bend, except in con 


» 'this although here tonvcnicultj spaken ot .•? stream-line, is lu t tu 
J supposed as l.aving really a steady flow U may be conceived of .. an 
^erage stream-lme in a place where the flow is disturbed with ed dir or 
Y the siirrounduiij water comminglins with it. 


A . / TVRF. 
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sequence of its liavinj;i; a jaV of f roc-level in passing along that 
6l ream-line J . . . . 

I lilt the layei of water along the bottom, being by friction 
much retarded, has much less ccntiifugal force in any bar of its 
iiailiclcs extending across tlx' river; and eonseciuently il will 
flow sidewise along the bottom towards the inner bank, and will, 
nait of it at least, lise uj) between the stream-line and the inner 
bmk, and will poteel the bank from the rapid ‘■com of that 
stream-line and of other adjaoMit i>aits of the i.ipidly tlowmg 
current ; and as the sand and mud in motion at bottom arc 
carried in that bottom layer, they will be in some degree brought 
in to that inner bank, and may h uc a 1< ndenev to b;j deposited 
there. 

On the other hand, along the oulci bank there will be a general 
tendem y to descent of surface water wliu'li vidl have a high 
\clocity, not having been much imp 'ded by fricti m ; and this 
will wear away the bank and carry the worn substance in a 
great degree down to the bottom, where, as ex[)lained bclore, 
there will be a gc'ueial prtw.irhug tendency toivauls th'* inner 

bank. , , . . , 

Now further, it seems that even from tnc very beginning ol the 
curve forward there will thus be a considerable protection to the 
inner bank, because a surface stream-line (’ D, or one not close 
to the bottom, flowing along the bank which hi the bend becomes 
lire inner bank, will tend to depart from the iimet l>ank at n, the 
commencement of the bend, and to go forward along D K, oi by 
some such corns*, leaving tlie space <■ beluecn it and the bank 
to be supplied by slower moving watc r which h.is been moving 
along the Ixittom of the liver perhaps by some -’»ch oblique path 
as the dotted line i' 

It 15 fuidier to be (drseive^l tint oidinarily oi very frccpiently 
there will be detritus lKi\elling down stream along the bottom 



and seeking for lesting places, because the cases here spieivilly 
under consideiation are only such as occur in alluvial plains ; 
and in regions of that kind there is ordinarily - on the average 
moie dej)osilion than erosion. 'i’liis consideiation txplains 
that we, need not have to .seek for flic material for dt posi- 
tion on the iniur bank in the material worn away fioin the 
outer liank of the same bend of the river. 'Die material worn 
from the outer hank may have to travel a long distance down 
stream before finding an inner bank of a bend on wliich to deposit 
itself. And now it seems very clear that in the gravel, sand, and 
mud carried donn stream along the bottom of the river to the 
place wlicre the bond commence*^, there is an ample sujrply of 
detritus lor deposition on the inner hank of the liver even at the 
earliest poiiifs in the curve y.liich will ofTei any resting place. It 
is especially woithy of notice that the oblique flow along the 
bottom towards the inner bank begms even u]) stream from the 
^nd, as already explained, and as shown by the dotted line i G 
^ transver.se movement compiiscd in this oblique 

flow is iribligaled by the abatement of piessure, or lowering of 


, eNi)l.iinccl that, l)v the l,i,l Ux .my I'.ntlcle, is to 

ne unaerstood the level of an atrnosphnic cml ol a colnimi, or ol .miy bar. 
thr ll’v paitirlcs of statical water, havin^j one end Mtiinted .it 

and having at thjit end the -ame j»rt ssutc as the 
wao r having the other end, consating of a level surface of 

« IlmiV r»r..c^ exposed to tlic atniosphcre, cr else having otherwise atmo- 
orli nf ^ Or briclly wc may .say that the /^rc /tr e/ fjr any 

Fr nf 'in eniiiv *1*^ atmospheiic ciiU of Its //tSiU/i loJuium, 

or of equivalent ideal pressure-column 

1 ...... . ^ '''hen by geological chnngcb the c.uises winch have 

been inoducing the alluvial plane have become cvtinct, and erosion by the 
nver has coma to predommaie os er dej osition 


free-level, in the water along the inner hank produced l>y cenlii- 
fugal force In the way already explained. 

It may now be remarked that lire ctmsiileiMtions whicli have 
in the present paper been adduced in respect to the mode of Ilow 
of water round a bend of a river, by bringing under notice, con- 
jointly, the lowering of free-level of the water at and near the 
inner bank, and the raising of rroe-lcvel of the water at and near 
the outer h.ink relatively tc the fiee-level ot the water at 
middle of the stream, and the effect of retardation oi velocity in 
the layer flowing along the bed of the channel in diminishing the 
centrifugal force in the layer retarded, .anrl so causing that re- 
laided water, and also frictionally retarded water, even m a 
straight channel of approach to the bend, to How ohlnpiely 
towaids the inner bank, tends very materially tri elucidate the 
subject of the mode of flow of water round bends in pipes, and 
the manner in which bends cause augmentation of frictioii.il 
lesUtance in pipe.s, a subject in regard to which 1 believe no 
good exposition has hitherto been published in .my printed books 
or papers; but about which various vicw.s, mostly crude and 
misleading, have been published from time to time, and are now 
often repeated, but which, almost entirely, ought to be at once 
rejected. 


Mathematical Society, May ii. — Trof. 11 . J. .S. Snuth, 
F.R.S., president, in the chair. -Ur. l.ogin was elected a mem- 
ber of the Society. - -Mr. Tucker commuuieated a paper by Mr. 
S. A. Renshaw, on the inscription of a polygon in a conic 
section, subject to the condition that each of its sides shall pa.ss 
through a given point by the aid of the generating circle of tlit‘ 
conic. The inscription of a polygon in a ciitJe, subject to the 
like condition, has been accomplished by seveial eminent geo- 
meters, in a remarkably easy manner by the late Mr. Swale. 
The object of Mr. Rensliavv’s paper is to show how, by an ea.sy 
tians-foiniation, elfceted by means of the generating circle, the 
construction of the problem in the ciicle can lie rendered avail- 
able to the resolution of the same problem in the conic sectioiH. 
'Die author draws figures exhibiting the inscription of a ])eiitagon 
in an ellipse, and of a quadrilateral in a hyperbola. Mr. Renshaw 
also extends some other properties (for the circle) given by Mr. 
Swale m the Lii^erpool Apollonms (]>. 45) to the conic sections. - 
Prof. Cayley then spoke on the lejiresentation of imaginary 
quantities by an (w, //) correspondence. The Chairman and 
Ur. Hirst spoke on the subject of this paper. Prof. Ca>lcy 
having taken the chair, the President communicated two notes?. 
'Die first was on a llieorem relating to the Pcllian equation. Let 
/>> be any inlegial number, let 7 ' and be the least integral 
numbers which satisfy the Pellian crpialion 7 '^ - /) I'" i; 
and let n.>, be the penod of complete ijiiotienis 

of the form 1* 

the loot of any quadratic equation of determinant /> in a con- 
tinued fraction. The eijuahty 


w'hich is obtained in the ileiclopmenl of 


Hj X X . . . X fia., '- 7 '+ l\f/) 
was established in the note, and an expression for the iiuinlier of 
non-e<juivalent quadratic forms of determinant /> wa^ deduied 
Aom il. The second note was on the value of a cert.am atilli> 
metical determinant, l.et (w, n) represent the gicatcst common 
divisor of t?i and fi; an<l let rcpic^ent the niimbei of mrm- 

beis jirime to w, and not sur[)assing /// : the equality 

(i, 1) (2, 2) . . . (w, m) - i// (j)r/^ (2) . . . 

was established in the note, and seveial consequences de<luced 
from it. 


Zoological Society, May j 6.— Ur. A. Gunther, F. R.S., 
vice-president, in the chair. — Ur. J\ ('omrie exhibited and 
made remarks on the zoological specimens collected by him 
during the survey of the south-eastern coast of New Guinea by 
IT.M.S. Basilisk, — Ur. Gunther exhibited and made lemarks on 
a collection of Mammals from the coast of Romeo, opjiosite to 
Labuan. Among the.'^c were e.specially noticed a young example 
of a Monkey {A/a(acus 7 nclauotn) of which tlie exact habitat was 
previously unknown, and a new species of 7 ufaiay proposed to 
be called 7\ minor. — Dr. Gunther also read an extract from a 
letter recently received from Commander Cookson, R.N,, seating 
that he was bringing home from the (Jalapagos Islands a living 
pair of the large Land-tortoise, of Albemarle Island. Com- 
mander Cookson .stated that the male of this j)air w'cighefl 
270 lbs., the female 117 lbs. — Mr. Sclater exhibited the .skin of a 
rare Pacific Parrot {Coriphtlus kithii\ which had been obtained 
by Dr. T. Hale Streets, U.S. Navy, at Washington Island, of 
the Palmyra group, and had been sent to him for examination 
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ON IJIE 0RGANISA7J0N OF 7 HI PROFES 
SION 01 CHEMISTRY 

I ] lias probably happened to imny >ouno men who 
have fallen within the attiaction of chemistry ''t the 
Univerbilies or elsewhcie to icceive from thru elders the 
prudent waimn^j—chcmistry is not a profession Nor has 
thiswaining, or the fact conveyed in it, bicn \ 1 bout 
influence upon the number of chemical students The 
complaint 1 oftc 1 heard th it orij*]T d icst irch in ehemisti v 
1 at a low ebb m 1 ngland at tlie pic cot time Com 
}) iratively few h ivc both mehmtion and income enough 
to pursue chemistiy as a scientific study without making 
it also in '■ome way a meins of Inelihood Conti ibutions 

to biologi romt chiefly from mcinbcis of the medic 1 
jiroCssion, contributions to mcclanicil science from 
cngineci'”, contiibulions to chemi‘'li} fiom those vho 
mike a Ining by teachin/ ni pr ictisiiig chemistrv and 
in piopoitnn is a knowlcd/c of this science opens a 
caiccr, ind is iccogniscd 1 the b i is of i piofc smn 
will a twofild gain acnui Ih( eh 11 ict^'i and attiin 
incnt and niiinbci of tho c cn j^id in (.ducitioml ci 
piactic il clumislry will be 1 used, and as a rnnse(|iunce 
the qual t> ml n iinbet of the conlribiilions m idc to 
scientific chcmisti> will 11 e il o 

At the I lesciu time tluu is ((iisidciiih i id an 
incitasin demand foi jomm men Invin^ il 10 \1 dgc 
ofchcmi b}, is tf ichei , as laboialoiy issist ints, is ana 
l>sts Cl f vpriiincntili ts on dumi'^al nd othei work 
1 ut, piitly btcaii c tlic i i])0 tame of tl cmi in. Ins not 
long bee 11 lecogniscd, p n tly ]) ihap 101 i ml of 01^ ini i 
tion, to be a chemist docs not con titiite a definite \oca 
tion winch a >oimg niin of tin piofcs''ional rlisscs may 
thoo«c with the sim (onlihncc 1 to be a doetoi 01 i 
1 iw>ci 

Avj|.oious ittempl 1 now bung made *0 organis an 
Association, 01 Guild, 01 Ins itule of Chemists, member 
slop cf which lioul 1 confti a profes on il otitus and 
Jinj l\ fitness foi duties ic(|iiiiiiig chemical 1 tiowl dgt and 
c qiei leiKC 

Uinki the Act of rarliament foi the pievention of 
adultei ition of food and dunk, ind of drugs, passed m 
1872, a number of peisons have been appointed in all 
pails of the country as analysts It must frequently have 
been a dif icuU t isk to find persons possessing competent 
medical, chemical, and mici oscopical knowledge” to fill 
these posts Whcie those with whom the appointment 
lay took pains to assure themselves of the fitness of their 
nominee, probably as good appointments weic made as if 
piofessional chemists already foimed a well defined class 
liut a definition and sep iia.tion of qualified chemists, such 
as membership of the proposed Institute might effect, would 
serve as a guide to those charged with the duty of making 
such ippomtments, ind would be a bariier against the 
nomination of wholly unfit persons 
On the other hand, it is worth remarking th it tlie ex- 
istence of a technic il qualification is sometimes unfavour- 
ible to the selection of the best out of several candidates 
who possess it The friends of an inferior candidate aic I 
apt to believe that all who possess the qualification are 
Vm Yiv — No ' 


capable of doing the lequiied work propciU ind that the 
particular choice mi) f\nl) bt deieimiiKd by othei con 
sidtiations 

Lmployment of in umfiiLiil km 1 a may be thought, 
is not likely to be given to mcom\) tent peisons, since the 
emplover has in immei late pciscmil mteie t in being 
well served Rut here also the eusun of a di (met 
(jinlification, such as i licence to ]iuti iu(hen\i->r) 
grintcdaftei eximiiiAtim bv an uit loii t I b d\ \ ould 
ud the (boice of the imployt , ind woild in 1 i l iht 
chance of cmplojnunt to ihos piop lU quil t 1 

The d ilie which fill to thi lot of in i n 1 m 
gent 111 (lieinicil jii In e in piihip'. i u i lan 
those winch are dis( h u^cd bv nudu il pr 1 uion is md 
the p isonswhocon ult irimpl \ Ji mi s irc i a Ii b, 
inoic t apibk of sckrii 1,^ i qu ihfi d prictili i i tl in 
he gcuei il public I In. ncLil i f i ]irorLSsion il st imp is 
theicfoic much Ic s in h mi ti) thin m nit dicmc With 
(Ins limitation, the same icisons wlueli hue ’ d t the 
u tabhshment of 1 le^, il ttislinelion betwi n the doctor 
h I hng a diploma m I the qinek doctoi, would scein to 
ivour the cst iblisl incnt of a simil ir distinction betwu n 
lu prof( ssio nl i liennsl and the anntcui 

At i iiueting 1 11 1 ntly 11 (he ipiititcnts ot the 
( It me d Socicl) at I irlm (on Ibiuc, winch w is al- 
ien e i b\ i hr^< 1 umb i ol tin Ic ubn me mbers of the 
Chemi a ^ ctN,itwas im nu nr i ’v ic-ii Ivtd th it it is 
d ‘1 ablt till in oi^anisitioi of ] 191 ion il clicmists 
build lectl^e-icd, iiul th it I i tin jiuipcbi i body should 
1 )' (oimtd, hum nithont) to u uc ( cililieates of corn- 
pen in e 1 he epm turns which next nose, as to the 
nituic of tin orgaai ihoi , and ij to the steps by which 
jt might obt iin leg il 1 1 co^ nitio i, led I j tl i ( (insider ition 
of tin iKan i^cs o disadvaiitige ol loinccting the 
pi >p ) ^d orgnnsUnm with tin t li mi il S i i ) 

I his ^ ) ict) includi ^ am n it I I \ r ino t pro- 
nnrnnt and b> fir th ^^leit 1 n iml i f Ih > t who 
aic fo 1 >» win ehtinis i^ a a j i afes n I I 1 ilso th 
advantage ol Ion »• standing hui b n f imnled m 
ib;T, of ( stdalislied ]n)sUion u il Ii t )> it 110^ leist, 
of incoiporation b) Roy il Chart 1 Iiobibly tin exist- 
eiu c of the Chenncil hniLty mi lit iniulii the p anting 
of a Charter of liicorpor ilion t tin jiroposcd Institute 
! It IS therefore clear th at if llie C hemical Society could 
undeitake to is^ue licences to pnetue in chemistiy, or 
certificate'- of competency it occupies m some icspcels 
an idvintageous positi m foi doing so 

Noi does It appear that such an undertaking winild 
exceed the wid discretion which is granted to the 
Society by Its clinui I he olijccts of the Society were 
defined by il 10 in 1 rs to be the piomotion of 
chemistry and of thosi blanches of science imme- 
diately connected with it, by the reading, discussion, and 
substciucnt publication, of original comm mications ” 
Here wc breathe the uppei iii of puu science, of 
knowledge foi its ov n sake I nl the olijccts which the 
Chartei recites are-“ihc gcneril ulvinccment of 
chemical science, as intimately c mnected with the 
prosperity of the manufac turcj of the United Kingdom, 
many of which mainly depend on the application of 
chemical pnnciples and discoveries for then beneficial 
development, and for a more extended and economical 
application of the industrial resources and sanatory 
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condition of the communit) Ihe Cliirtei proceeds to 
t )nst tiitr* the I cllows of the Society one body politic 
ind coipoi it( uid empowas i General Meeting of the 
htllov') ) alut, to enter into any lesolution and 
in lit u> rct,ulation icspccting iny of the affair:* and 
concerns of the said body politic and corporate that sh ill 
be thought nccessaiy and piopei ” 

It h IS been uiged thd it would be difficult to mike a 
oisLinction bduecn oidinir> I cllov7S of th Chemical 
Soci 1} an I qualiliLd pi ictitionci idmittcd and rci.islcied 
thi0Uj.h the igL,nc) of that Socict> Hus difficulty lies 
chiefly 111 the ( hoice of an ippiopiiiU mine ‘‘1 ictnscd 
I ellow Ills an awkwai i sound and “ J uenti itc 1 , by 
an ilo V, a loi\ci title tnan ' hello w Jlicie seems to be 
n thin r in the Chaitcr to foibid such a distinction, which 
w>uld I)( foi external list onl), ind would not hfferen 
li lit th holders of h tnscs in itspeel of eligibility to 
C oiincil 01 any other pnvile e, fiom oidiniry 1 cllows of 
the Sj it^) Inueel U does not ippeai that it would be 
N ti 1 US for the Chemn il Society to grant ctitificatts 
cempe leiic) as Cheiuiots to those who are not I cllows 
of thi^ So( let} 

I ( iving, however, the question of wh it is leg illy pi ic 
tic ible we 1 lUst confess that in ‘^pite of oui svinpathy 
with the piopostd orginisUion, we doubt the expediency 
of the tin It thiough the inatrunient ilit\ of i society 
win h hu 1 ithctt ) cc upicd itself solely with the exten 
siun and diU 11 n c f 1 n()vlcclj.c 

I li fust It tiu,, of licences would be pic urn ddy to 
thojc wh ) have dreicl) an cst iblished ji )siti n is ] racti 
( 1 tlcmisti 7 he task of sJectioii w luld be imuliou , 
in I \ u 1 in\ IvL a reaponsibilit) fioni which the Cliemi 
oil lety w ill niturdl) shiink Substcjui ntl>, wt 
p c in li Li cea would be planted upon an ex iinin iti m, 
in i It \ dd seem to be i wide dtiniluri from the func 
ti u w ul th C uemical Society has hillieiLj pc foimcd, 
f u to c 1 t Lute It elf in c X iniimn bod), or to under 
1 vkx I I j III it ot 1)0 ud of I xinuu rs 

4 n ( llici } li 1 weic praeliudble wc might hesitate to 
cxpic s f ai til 111 L to the ] OjJOb il that the Ghe me d 
Soutt) slio U ciitei upon this ntw c 11 esr liLcxuinuit, 
bodi lid bidies tint is ue leitilicitcs to lho*.e who 

pisstl 11 ( immations, aic iculy to hind It should 
not b aifticult to obtain the co opeiation of tlu b ni 
vci itie in thia matter ind i lioaid ol Iximmeis 
appointed b) the I nixeisities of Oxford C unbridge, and 
Linlun, without iiecesaanlv my lestiie ion th it those 
app irlt, sliould li iv( leceivcda I nueisty cl rec, would 
piohibi) ejmminil and deceive conf deuce bettei thin a 
i)j ir<i in ted by a newly foimtd Institute 01 even by 
tl Chun c il Society 

At It I I ueli i scheme mi^ it seive at the outset , ind 
wlien tliroiigh its operation che nistiy ii id begun to be 
consoliel lied ind jceo^nised as a piofession, the piopostd 
In tilule of Professional Chcniuts mqlit be formed, lud 
und rt d e for the future the selection of 'ts own meinbcrs 

/i/y IhnOWMlNl 01 J\l \hLiI 
L '.ays I Uu Link jiuliU y AcscvJi Py \ arious 
Writeis (I ondon King and Co iSjC } 

I l IS to the untiring exertions of Di Appleton m the 
ciust which IS here pleaded, that wc arc indebted for 
this V iluable conibin ition of essays 1 he eminence and | 


I competency of the writcis give it an overwhelming foice 
! of authority and rcisoii The list of contiibutors is as 
follows —'Ihe Recioi (f I mcoln College, Oxford, Mr. 

J lines Cotton late 1 ell iw of (} leenC College, Dr Apple 
ton, 1 ellow of St |ohns College, Mr Sayce, I dlow of 
Ouecids Collect Mr Hcniy oorby, PRS, J'rcsident 
of the Miciosrojucd Sonely, Mr Chcync, 1 ellow of 
J dliol one of tlic eoinpiny foi the revision of the Bible, 

Mr Ihistlon Dyei, lite of ( hiist Chuicli, Assistant 
Diuctoi of the Roval (tU lens Kew, Mi NetLleship, 

1 ellow of Loipiii Clinsti ( olle e These eight wiitcis 
tieal ot villous asp (G of the J ndowment of K^seirch 

such is the nee 1 foi it the ip ilicibility of college icve- 
nue^ to tlu ])ui pose, the incompatibility ol teaching and 
leseiieh mtcnessivs No doubt more le mams to be , 
wiittcn on the subject, moie willhavo to be « ud, and what 
is Slid will need to be said i ^reat many times b fore the 
public even its moic mldh^uit section— comprehend the 
impoi lance of 1 esc irchortlie iitce sityfoi its endowment 
Ihe present volume in ly be tiktn is ifiii statement of 
some of the most imi o tint ii^ uments mthe mattci, ind 
should furnish the starting ])oint for a dctcrmini d ind 
imwt iiymg elfoit Jo mm nil} to afleet public opinion m 
the light direction \\ iclely as we should wish to see this 
be ok icid imoiq st the 1 lymen of science, the Philistines 
ind those who piophe^y to them, politicians and profes 
sioral ief( imers, it will cciLaml/ be found qu te is vilii- 
ible as by iny of these, by nun of siunc^ Men of 
oCiuiee will liml m the pre cut volume d ita mdsiive 
Inns which shoiil I aii them ^ieatl> at tins (riticil 
monunl to elcteimme whit tluy will ur.,e upon the 
govunincnt, is the lit 1 el itioiisliip between the State and 
seicntilic itsi aieh 

1 he subst uue ol these essiysmiy bu simunin cd 111 
the fjim of i seius of (jiiesiions and answers tl 0 litter 
bem^ 1 ee|uenl]v lutei ited, as it were, by onealtei anotlier 
of the ess yists 

1 ^\hat IS this ‘ use uch which yo i propose to en 
dow ^ It IS moie fully ele enb el as sc u utilie leseaieh 
It IS the ‘ disinteiested pursuit ol 1 U( wkd e (f ittison), 
the following up of ‘ science foi seiencesike' (I ittison), 
and ‘ b) lit introdiutnn of the utilituian motive its 
stiiclly ^Licntili ch 11 icier 1 de tioyed (Appleton) It 
IS CO e tensive with the whole r e of hum in 1 nowkdge, 
and coropiises such groups IS ‘histoneal science ‘men 
t il ^ seitiire, ‘ Im uGti ” seicnc e, (S ly ce, C hey nc, Ap])lc- 
lon), equ illy with moUi andmoleeul ii jihysies istionomy, 
^eolOj.y ind biolo^) It his us end md urn m itself, 

VI/ , iIk atlamin iil ol tiuth We issumc tli it it g neces 
saiv foi 11 an, neccssiry foi his pio^iess, foi hishappiness 
if ) ) 1 please, but inevil ible whether foi we d or foi woe, 

1 ledcstmed by the nolilesl ind most comm inding pis ion 
of his niturc I / ni i/u ttidh Jo the ignorant 01 
u ithmkmg some liuths appe u to justify this eravini on 
i count of the m iterial ^ritifieition which tlicir know- 
ledge en ibles in mkmd to obt iin, whilst the acquiiement 
of othei truths ippears to these persons superfluous A 
eonsulei xtion of my one dep irtmcnt of knowledge is, 
however, suflicient to show us ‘‘that natuie is one, and 
th It no m in d ue put bis finger on any of Us secrets and 
say this is a neie field for ingenious cuiio:,)ty ” (Dyei) 
rhenanowei ty c of utdit iiiin, with his petty measure 
of what IS and what g not fei the happiness of mankind, 
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has no scope for discussion in this matter ; he must bow 
before the inexoraljle domination of an impulse planted 
in the very elements of our being. The iinportance to 
the community of mature study and scientific research 
has been recognised in the past both in our own and 
other countries ; at the present day it is very much less 
appreciated in England than elsewhere. The immense 
fields which lie open to us, with their harvest of know- 
ledge waiting for reapers, are to some extent indicated in 
the essays by Mr* Needs of Biology,” Mr. 

Che>ne, ‘‘ Oa Study of the Bible,” of Mr. Sayce, On 
the Needs of the Historical Sciences.” Over and over 
a‘»-ain it will be necessary to explain, as these essays do, 
how great and of what kind are the stores of knowledge 
which Students see within their grasp, and how difficult 
and all-absorbing is the task of reaching them. It is the 
duly of men of science incessantly to exert themselves in 
inducing the great public, e\cn though this generation 
and its succtssor prove stiff-nerked and hardened in 
heart, to believe their report of the jiromised land. 

2. Granting that scientific research ” is a good tiling 
and to be washed for as the highest development of the 
life of the community, w’hy should it be endowed ? Why 
should persons be Hup]>orted by public funds to carry on 
research ? Why not Ic.ive every man to follow rescMirh 
for his own delectation, and trust to the attractions which 
it ])ossesses for its increased cultivation ? 

Because it cannot be successfully tarried on, in the 
piesent conditions of society, b) mi'ii who have to earn 
their bread in any of the usual a\ orations. M’. Sorby, in 
Ins “i^eisonal hxpeiieneA' " (J'.ssay No. with ctvii- 

vincing simplicity and candour, tells ns ho\vnII absorliing 
is research, how mndi m«iy be lo tl In waihtlrawing the 
man w'ho is engaged in .m invcsh'g.ilion, tu'cn intciiDk- 
tently, fioni his jjut nil, how ntaassary is ample tin.e^ 
fix edom fiom an\ie*y, lualth ol body, leadii.ess o* the 
mind to take .ub antage of c\ ery circuinstante that may 
occur to j)ress forwaul the inquiry in the line of truth.” 
Fortunately Mr. Sorby is endowed with a patrimony, and 
he says, “ 1 lu ver could have done what 1 h ive been aide 
to do if it had been ncressaiy for me to attend lo any 
business or profession as a means of sup])ort.” Men who 
are capable of or disposed to engage in seientifir ri'searrh 
are not alwa)s thus situated. Ibiless w^e aie pn'parod to 
lose the services which these persons might rend,.r-- some 
of them perhaps the very ablest and most productive minds 
~ -and lo vest our hopes on the chain c coincidence of 
fortune and ability, as for instan» e in the cases of l.yell, 
Darwin, and (bole, w’c mu'^t aceijit a scherne for ])ro- 
viding such peixsons with perumar) supjiort out of piiblii 
funds. 'To a ceitaiu extent w^e aheady do tins, but very 
inadequately. The posts in the British Museum, the 
Greenwich Observatory, and a few otheis luie and there, 
are of the nature of endowments for rescaich. But these 
are so few in number and so meanly paid that they cin- 
noi be regarded as (.xercising any important innucnce in 
attracting men of ability into the cauer of research. 
Among Continental nations but c.. penally in the Ger- 
man empire, in proportion to the wealth of the countries 
in question, very much larger provision is made for 
the encouragement of research— an I with the most 
perfect success, as tested by Jesuits. In Germany, 
owing to the special view which is taken in that 


country of a “ University,” there arc 1,250 posts de- 
signed for the promotion of research with stipends 
varying in value from 80/. to fioo/. a year. There is one 
such post to every 33,000 of the entire population, or to 
every 1,600 males between the ages ot twenty and 
thirty years. The total cost of the uppoit of those per- 
sons and the laboratories, libraries, (S:c., with which they 
are connected (leaving out of consiiUratiou such sprci.d 
institutions as are the exact counterpans of our britisli 
Museum, observatory, &c.) cannot ]»c less than uoooov. 
annually. An equivalent pro\ision iu Ibv'^land woaUl 
necessitate the creation of 1,000 posts at an annvaUx- 
pense of 800,000/., making allowance lor the fact that 
money has at least double the value in (leiinany which it 
possesses in England, in relation to the purpose iindiM* con- 
sideration. It is curious to obscrv^c that this sum t co ) ( 
corresponds very closely with the cbtimatcd value ol the 
incomes of the ancient University institutions ol Dxtoid 
and Cambridge — where, howuwer, the money is not a])phul 
to the endowment of research. 

3. The reference to Universities and to Oxford and 
Cambridge brings to mind a sug'gestion whirli at fir^t 
sight ajipcars admirable. Granted that rc'jcarrh iniiit 
be endowed, there is yet great dirfirulty in pcKsnaduig 
practical men to pay for it in llie pure and nnalh ytd 
form. It can only be a pleasure to the invcstigatoi to 
communicate lo pupils the results which he obtains in 
)ii‘' researches, clearly it is his natuial function to I' ach. 
In fart you hav^c already got wh it you want in the EclloW' 
ships of Oxford and Cambridge, mean of tee l.ohl( rs of 
wdiicli reside m those L’nivemties and team'll uul .;()>'f.t- 
Icss spend a large jiortioii of tlteir tmu' in re^e.ircb. 
Abolish the non resident T'V Jlowships, reniove tin* immoi d, 
condition of eelibac), gi\ c two or three I'h Ilowslnps lo 
the men who stay longe^t in the place, napi'n: tlKin fdl 
to teach at a cheap iat(‘ (this will be wtII ri'ccurd ijy the 
public) and you mxy be suic that they will ckvot'- .all 
needful energy to original icsearch i-. 1 ol your .ul 
for the endowment of research liiierally iivM in Cos v\a\ f ^ 
Certainly not. 

The deadly error embodied in tlie aliove* hiiE l.cr al the 
present moment to dc'^troy the good hope wliii li ue at 
one time possessed of seeing at Oxford .it any rale Cl 1*. 
from Cambridge that the mischief has come) a poition ol 
collegiate endowments applied to the si>]>porr oi o cauli. 
'I'he chief care of the Oxford men who wiitc i,i l'>r. 
Appleton’s volume is to cninbit tlie, i‘i‘ idioiis i o''tri 5 c that 
n'^rarcli is compatible with fiuii 111 tnc nirroxv hf ice 
in which teaching is iinJeisl»>od m rni\eisiuc', v hn h 
bke O.xfoid and Cambiidge are eaiiieu on upon llu* plan 
originated by and worthy of the JcoUits (see r.atiscai, 
F.ssay No. i), viz., that in which conqi'aiiion b) e.x.mii- 
nation for prizes forms^ the ))ixot of rdl activity. 'Fhc 
w'atchwmrds of the Germ in Univei ‘cities ‘‘ LohrlrciJieit ” 
and Lernfreiheit,” are (save lo a \t'ry few) unknown, 
the id^xi which they express ciiuilly so, in this country. 

The sug;;cstion that leaching ami icscarch should go 
hand in hand appears at first sight admiiable, hecnusc 
there can be no doubt that in the wider and higdicr sense 
of the woid “teaching,” the investigator is and must be 
atcaclur. In the German Universities it is a small tax 
upon the [uoKj^soi 01 holdu* of a u.-icaicii endow nient to 
give a couisc of Jecturcs upon the subject with the .nudy 
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of which he is occupied. He is entirely free from the 
influence of the Jesuit^s examination system ; that has 
been long since abolished (w^here it existed) in German 
Universities. He is never concerned for one moment 
with the thought as to what place his hearers may take in 
an examination— such examination as there is being 
entirely in his own hands — and having very little import- 
ance attached to it. Moreover, he cannot (at any rate in 
the early part of his career) make anything considerable 
by the fees of his hearers, and has to look for his promo- 
tion and increase of income solely to success in the occu- 
his chair assigns to hin/y namely ^ original 

research. 

The preparation of students for an examination by the 
results of wJiich tliey are to gain or fail to gain valuable 
money-rewards, is a business by itself ; and the man 
appointed to carry on this business, especially when his 
own income and his promotion depend upon his success 
in placing his pupils well in the examination, cannot pay 
much attention to other things. He is in a totally dif- 
ferent position from that of the German professor. He 
is in the position wliicli ]\lr. Sorby deprecates, viz., that 
of having an anxious commercial pursuit. But, worse 
still, as Mr. Pattison and Mr. Nettleship point out in 
their essays, he deals with knowledge and the results of 
study in such a way (viz., for examination purposes) that 
he necessarily is liable to become less fitted than any 
other man of business to pursue knowledge for its own 
sake. He and his i)upiis take up a radically false position 
with relation to knowledge. 

The essays of Mr. Pattison and Mr. Cotton arc particu- 
larly interesting nr, sliow'ing how llie present enormous 
revenues of the Colleges and Universities of Oxford and 
Cambridge came to be em})lo\ cd, as they are for the most 
part, in the cheapening of cramming (as Mr. Sayce does 
not hesitate to call it) and the reward of success m being 
crammed, or in tlie subvention of resident collegc-lec- 
turers and tutors on the one hand, and non-resident 
competition prize men on tlie other. Originally this Wvis 
not the case ; Fellovy ships were even founded tor the express 
purpose of relieving their holders from the distraction of 
teaching, in order that they might devote themselves to 
•Study. J t was unfortunately at a time when the Church 
was entering upon a new phase of its history, no longer 
to be the great representative of learning and science, 
but sometliing very different, that Leicester and Laud 
handed over the University to the Colleges and the Col- 
leges to tlie Church. 'J'li« Fellowships became so much 
capital, by means of which, in virtue of their monopoly 
of education, the Colleges were able to convert them 
selves into what they have with general approval, but to 
the detriment of science and letters, become— proprietary 
schools ^ for the “ finishing of young gentlemen. Under 
the present system the resident Fellow doubles his income 
through the division cf the monopolised fee.s, whilst 
the young gentleman’s parents pay half" what they would 
have to pay elsewhere for the same amount of consUnt 
supervision, cramming, and “ direction.” 

Whatever portion of the collegiate revenues is retained 

* See Prof. Max Milller 5 n the Academy ^ May ti. 

® The Oxford imder^adiiau pays on an average 20/. a year for being 
prepared for cxaniinaiion. A well-known “grinder" for the I ndian Civil 
Service examinations charges, I believe, 100/. a year for similar prepara- 
tion. 
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by the new University Commissioners for the College 
tutors, or as the Oxford Flebdomadal Council has ex- 
pressed it, for ‘‘ education ” (as that word is understood 
at the English Universities) is clearly enough lost to 
research. This proposition is perhaps the main result of 
the arguments adiluccd in the essays of the rector of 
Lincoln, Dr. Appleton, Mr. Sayce, and Mr. Nettleship. 

4. All this being admitted, namely, that it is a matter 
of urgent importance to provide an extensive series of 
fairly-remunerated posts to be held by persons constantly 
engaged in research, unencumbered even by the plausible 
condition of preparing young men for examination, the 
practical questions come — which with Englishmen are 
generally the first questions — namely, Whence is the 
money to be obtained for this purpose, and how arc you 
to ensure that true ^^research-men” will get the posts 
supposing that tliey arc once created 

These arc two distinct questions. As to the first the 
answer is simple. It is only through the direct inter* 
vention of the Government that the thing can be done. 
Government may assign for this purpose a large part 
of the revenues of Oxford arid Cambridge, of City Com- 
panic.s, or of the Irish Church ; or the sum required may 
bc met annually by the taxes, 'fhe “ Essays ” have 
chiefly in view, no doubt, the appropriation of a part of 
the revenues of (.)xford and Cambridge to this purpose. 
.‘\t the same time we must remember tint even were some 
200,000/. a-ycar detaclied from tlioso institutions and 
deliberately and simply assigned to the promotion of 
research under State control, yet even then only a portion 
of the national requirements would be met. A larger sum 
than this is needed to carry out even a moderate scheme. 
When, however, it is proposed to leave the 200,000/. a 
year under the control ot its present administrators witii 
general directions to them to employ it in the encourage- 
ment of research, we minst contend that there is very 
strong reason, indeed, for an additional altogether inde- 
pendent and strictly national endowment of research 
such as has been hinted at by Lord Derby — and such as 
is carried out by continental Governments. 

Tiie second question as to the means to be adopted in 
order to avoid jobbery and sinccurism in connection with 
the proposed series of posts, is not discussed in any way 
in the volume under review, it is, however, one of the 
most serious questions, and we shall therefore venture 
very briefly to furnish an answer which is, as far as we 
can sec, completely satisfactory. In a question like this, 
of serious practical irnponan:c, the most conclusive 
answer is to be found in an existing solution of similar 
difficulties in a very closely similar case. 

This we possess in the great German University sys- 
tem. Whatever objections Englishmen may have to 
German Universities as teaching bodies, the fact remains 
thnt as an arrangement for the endowment of research on 
a truly national scale they are the most unqualified 
success. Research is endowed by this system and is 
abundantly carried on, and this without (to the writer’s 
knowledge) a suggestion or imputation of jobbery or sine- 
curisrn in connection with it. 

The elements of this success in the German system arc 
the following : — i. The appointments are held by twenty- 
one groups of men engaged in research. 2. By custom and 
the conditions of society (legislative prohibition would 
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have to be called into use in England) these corporations 


are not allowed to make money by engaging in com- 
mercial pursuits or the keeping of boarding-schools, 
(3) I'he appointments arc graduated in value from 80/. to 
400/. per annum. (4) New members are chosen in any 
one corporation by co-optotion. The promotion of exist- 
ing members is effected by the same process one cor- 
poration often inviting a member of another to leave his 
old associates in order to enjoy an increased salary, or 
increased facilities for research. This co-optation is 
carefully su jervised but not directed by the .State 
(government. (5) ^ince commercial operations, such 
as the acquirement of a large revenue by any corporati )n 
from the fees of pupils or wards commiLtod to its care, 
aic out of the possibilities of the case— the sole motive 
which affects the vxarious corporations in their choice of 
colleagues is a desire to secure colleagues of eminence in 
the avocation which is assigned to the corporations, 
namely, research, and in this way to maintain a high 
reputation for the corporation and congenial assorhition 
for its members. (6) The result of this is, that the whole 
stimulus which the prospect of a stcp-b)'-step accession of 
income from 80/. to 400/. or 600/. \k'v amuim can biing 
to bear upon the nature of man is const.intly at work in 
urging ti\o3G who nlcr upvm this career to give their full 
energies to research, and research alone. The habit 
of research so stimulated and fostered, remains even 
after a career of twenty or twenty- tivc years — the length 
of service which entitles the (Tcrinan professor to retire 
upon full pension. 

The enormous fertility of (“Germany in all kinds of 
research is the outcome of this simple and healthy 
system. There docs not apj)ear to bo any reason wliy a 
parallel system applied in this country should not 
produce parallel results. Jv. K L.WKT^irKR 


()VAIN\^ ANATOMY 

(Juain's Elcmnit'i of Anatomy, lughth edition, edited by 
Dr. S]iari)ey, Dr. Allan Thomson, and Mr. E. A. 
Schafer, d'wo Vols. (Longman^, (ireen and Co., 
1876.) 

'"T^HE seventh edition of Quain^s “ Anatomy ” appeared 
-L nine years ago under the conjoint editorship of 
Dr. Sharpey, Dr. Thomson, and Dr. Cleland ; in the 
eighth Mr. Jv. A. Schiifer’s name is found on the title page 
instead of that of the last-named anatomist. The new 
edition contains much new matter, and with a larger as 
well as a clearer type, covers nearly an extra hundred 
and sixty pages. 

The arrangement of the subject-matter is considerably 
modihed in the direction of improvement ; the descriptive 
account of the bones, joints, muscles, vessels, and nerves, 
together with the surgical .anatomy, occupying the fust 
volume ; the second, containing the general anatomy or 
histology, the structure of the clilferent viscera, the organs 
of special sense, and the embryology. 

A much-needed advance has been made in the sections 
devoted to osteology and myology, whicli consists in the 
introduction of paragraphs on general morphology. 
Teachers of anatomy are too apt to entirely neglect 
those great strides that have been made in zoology, 
many of which have an important bearing upon the way 
in which the human skeleton and soft parts should most 


129 


certainly be regarded. We, upon this view of the ques- 
tion, are therefore glad to find among other innovations, 
a classified list of the bones of ihc head, and thf’ir typical 
component parts, the nomenclature adopted b( ing that 
employed by comparative anatomists. 

The introduction of nitrate of silver, o^micand chromic 
acids, logwood, &r., ns adjuncts to histologii* d manipu- 
lation, as well as the efforts of many able investigators, have 
rendered corresponding changes necessary in the sections 
of the work devoted to the microscopic structure of the 
tissues and organs ; and Mr. Schafer has here iatrodured 
several fresh illustrations, and much ne v muter, which 
makes the “gimcral anatomy‘s by itself an invaluable 
summary of the most modern asncct of histology. Tlie 
development ot ])]oo 1 corna'cles, the ground-substance ol 
connective tissue, ihe ultimate nature of mus. Ic, the 
^crous membranes ami their lynq^halics, h iv * ixecivcd 
the greatest additions in Ihi-, poitinn of the wotk. 

Dr. Allen Thomson has entirely re \sTittcn the chapUr 
on embryology, having embodied nil the inra'e rcc.nl 
results in this rapidly advancing departmenL ot bh>U'- 
gical science, arrived at by Fo-tcr and Ikilfour, Parke;, 
Mihalkovics, Waldcyer, and others. 'Phe >^holc fi)rih'> 
a most excellent account of human embryology, a*, far a > 
it can be known from the incompleio direct, and tiu* much 
indirect evidence which can be brought to bear upon it. 

Tlie editors acknowledge the assistance of Dr. (io ver^, 
.Assistant-Physician to UiiivcTsity College, in the revision 
of the paragraphs on the Cranial Ncives; and in the 
chapter on the Brain and Spinal ('ord, Dr. (iowirs ha> 
introduced a valuable account of the mebrd cnnvoln- 
I’ons, together with some cxc(‘Pent d» iwing^, more 
elaborate than tIio->e of Eck(‘r. d’hc n.iinre of the many 
layers of the cerebral coilci is fully di-.tussed, at the 
same time that a careful absirict ol the Iciinino’ogy cd" 
Mcyncrl is given, with additional figures. 

'rUcrc is one minor zoologiinl error which wc have not 
seen corrected in any analcmical or physiological text- 
books. It is in the noniLnclaturc of the animals witli 
peculiarly small blood'di>-cs. The ' Napu .Musk Doer” 
is said to possess the saiallcT bh od corjaisclei ol all 
mammalia. It is now known that the Musk Deer has no 
special kindredship with the Chevrotains, or Tragulul.r, 
to which group the Javan Chevrolain ( I'f jiXVtUiiinA, 

which formerly went by the name of the ‘‘ Napu Musk 
Dccr,” belongs. A reference to Mr. (hilli voPs more r\. cent 
paper' also shows that in the Indian Clicvrotain (7) 
yulin mcminfia) the dii.es arc equally minute. 

With reference to tin* lypogr.iphy we think it much 
improved in all respeds, but ol the figuies wo cannot 1 <'lp 
remarking that siillicicnt care has not been taken hy the 
printers in doing justice to the attists ortho* enpav^eis. 
Several of the older woodcuts ate, no doubt, nim h W(U*n, 
but they, as well as the moic recent oiie.->, are printed 
much loo black, considerably darker than in the previous 
edition. 

OUK BOOK Sl/hLF 

Exercises in Eleclrkal anA Mak^nettc Measurement. By 
R. E. Day, M.A. (London ; Longmans, (b'cen, and 
Co., 1876.) 

Mr, Day’s little book on Electrical and M -gnetic 
Measurement seems to us likely to be of con^idtrjIVe 

I i’uK. Zooiot;. , 187.,, j) 
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service both to teachers and to students. The best proof 
of knowledge of any branch of physics, and the most 
practical result of the study of any such branch is the 
acquisition of the power of applying numerical calcula- 
tion to every question where a numerical lesult can be 
obtained. The student knows that he understands a sub- 
ject thoroughly when he can write down numbers to 
express definitely the amount of every effect observed and 
measured by experiment. The importance of numerical 
calculations in absolute measure is becoming daily more 
and more appreciated : and in the best English text-books 
numbers expressing quantities in absolute measure are 
now to be found, instead of the relative numbers that were 
alone obtainable from the text-boolis of only a few years 
ago. Mr. Day’s hook brings very fairly togctlu'i* such 
questions as are likely to present th<inscb-ts to the 
student of electricity and magnetism. Anyone who has 
acquired sufficient knovvledgt to work tliiough a consid' r- 
able pait of the exercises cannot fail to find them extremely 
useful. 

We have obsei-vcd some slips that ought to be cor- 
rected in future editions. Among them may be men- 
tioned some of his exercises on the tangent galvanometer. 
No practical experimenter would trunk of using the 
tangent galvanometer m such a way as to bring the 
dellection to 89 30', as Mr. Day does in Ex. 23, p. 47, or 
to the high numbers that he refers to elsewhere. We 
find readings of Thomson’s reflecting galvanometer given 
in degrees, minutes, and seconds. 'Ihis sieins rather 
absurd, to say the least of it. In a few of the exci rises, 
as in Ex. 9, p. 33, the data arc insiiffn lent. 

A few more dehnitions would, we think, be found useful. 
Some of tne terms employed arc uncommon, and some 
appear to be used somewfliat ambiguously. Thus in h x. 

2, p. 17, the w’oul (itiisUy is wrongly used for quantity. 
Again (fnisify of an clcctiic ( urrciit is a tcim so unusual 
that some explanations regarding it seem all but neressaiy. 
The dctinition, given in Ex. 2, i>. 72, a? Jiunson's df h- 
nition, appears a very incomplete one. Accoiding to it, 

a 170 } i'iif of 7 / 777 / lit 7 /S/fV / i (1 LJ,}) I 77 i Oj 7177 it Sf 7 1 77 i^//t 
fas.siny t/uvEi^/i a voltamcii 7 bt (700177 iioo clutiode^ n/th 
o 7 iC square uiiUiuutre in diouicter . and/rom this it would 
folIow,we presume, that the so called density of the current 
is the same at every part of the voltamctei ai.d independent 
of the form of the voltameter. If .so w^e cannot think of 
any possible use of such a name. 'I'hc terms Far id and 
Weber, given by some of the practical elcrlrit ians seem 
to be used indifferently in moie senses than one. It is 
simply unpardonable, m the present state of the sci» ncc, 
to mtioduic ambiguities of language. 

On the w’hole, however, we aie much pleased with 
Mr, Day’s little book, and can warmly recommend it 
both to teachers and to those who me nudyiug electricity 
and magnetism without the aid of a teacher. 

GeotoQiial Sui'vey of Vietoiia. I'i'odroijius of tic Pahr- 

oniflhyy of i'itiona. Dctadc 3. Ey Ercdtiick 

McCoy. (Mclbouine. l.indon: 'Jrubner and Co,, 

1876.) 

Wl are glad to find that in sjdtc of the unpromising news 
which has icccntly reached hinglaiid concerning the pre- 
sent condition of the C Geological Survey of Victoria, the 
pahcontological work, which is in the hands of such a 
well-tried and indefatigable naturalist as Prof. McCoy, 
continues to make satisfactory progress. 'I'he present 
decade of the Piodi ouius is of more than local interest, 
containing as it does interesting new details ccmccrning 
Owen’s matsupial lion, the '1 hylacolco ca/'uifc.x. '1 he re- 
sult of Prof. McCoy’s examination of more pet feet speci- 
mens than those on which the first description species was 
based, is 10 sujjgest modifications in some of the view's 
published by I’rof. Owen, but to acid confumatjoii to 
that author’s main position concerning the carnivorous 
habits of the animal, a conclusion which was called in 


question by Dr. Falconer and Prof. Flower. Scarcely less 
interesting at the present time is the illustration and 
description of a species belonging to the sub-genus of 
Art'/zZ/A/j-, known as Atuiia, A similar form has been 
found by Dr. } lector in New Zealand, but in rocks of far 
older date, and the facts which have already come to light 
concerning the distribution in space and time of this 
remarkable genus are such as to invest it with the very 
highest interest both to the geologist and biologist. 

On similar grounds the new species of Teitiary Trf 
yonia and Plciirotouiaria genera which were so abundant 
cluiing earlier periods of the earth’s history, but which, 
except in Australia, appear to have become almost w’holly 
extinct at the close ot the Mesozoic epoch—are especially 
worthy of the attention of the palmontologist. The other 
new forms illustrated in this decade, including a number 
of Tiilobitcs and Tcitiaiy Molliisca, do not call for any 
special remark. Prof. McCoy’s scientific descriptions arc 
admirably clear and exact, and his general remarks on 
the reflation ships and distribution of the species v'ery valu- 
able and .SLiggcstiv e. fl'lio engraving and printing of these 
decades afford evidence alike of ilie progrers made Ijy 
our Australian colonics and the liberality with which 
scientific research is supf'Oited in them. The plan of 
publicaEon by^ dccxidcs, illustrating the palaeontology of 
the countries geologically surveyecl, was commenced in 
the United Kingdom by Sir Henry de la Beche, and has 
been followed both in Cai'ada and India. The decades 
ot the \bctoiia Survey aie quite woiihy to take rank, both 
as regards matter and foim, with those of either of the 
older suivcys wc have men^ioncxl ; andhiglicr praise tlian 
this it would seal rely be ])OS'«i))le to add. 


I.FTPPRS PO Ttlh FvrroR 

[ 7 le lutifor dotS 7to^ /odd Z/'V < // ; fin ofhro7ff c\f) t s i I 

h t/n ro 7 u\fi 71 ti \i > ten b / >'<.je>fo/t to /.'av/', 

to lO/^afoHU the c/, /^/nt / }> t lU^, 

jYo 7ioUie If ta/^en ot aj/ony/juvis co7nuiu7iuoLioi'\.\ 

Scientific Poisoning 

I OK giving instiuction to c 7 /e /e'' 07 i in llie ai t of poisnning 
withmt uttfc-lJi'n, tlie nicdn nl .sludiul, \ aiioc, is iiiuh reoing 
the vciyUiU'-nt i>um'-hme>it cl cigiilvtn noulh. irrt|/ns mtnciil. 
Whit wrmhl b the iqv,)U)]>u.\le ]<cnaUy lo inlhcl u])on llie 
»' Sj onsibli t»bn)is(jJ tu v pnjn 1 w ho iiiif 1 ite //a ,,< //< /i^/Zy 
into Vanc( ’s sc ii« ' (lliMl'ii 


P 3 'rology- Quantitative Analysis by the B1 >wpipo 

'I’hl eshtf/atiou of const itucnS in coinpoands by the blowpipe 
has I ecu huheilo, 0 ■, is will known, liinitcd to the p i/ccss 
of nit’aliic (or, 111 the cisc of col air, nsenidal) rediiclion of 
oxides, ^:c., and that wiih ic'mic to a veiy few iretalo (»n!y. 

1 now ]i.oposc to inanguiate a new ])lan, hy which this ia})i((, 
elegant, and accui.ilo method of analysis may (apparently) be 
aj^j hed far mcae g< nerrdly, and, as I ho[»e, *-111 ees‘ fidly. In iny 
published woik “ Py?o]( o', or J' irc (.hernisl ly,” 1 have, with 
the cxcej/ion of a few indicalions (:i, in llie ca..eof the insoluble 
In Jls joiined by //;>»//’ ni Ava mtd)^ conhiicd inyselt lo qnalil.i* 
livo le'.earch only, but ni.my methods will suggest themselves to 
the attentive studnit ol that book, by which qiuhlalive may be 
leyddy extended to quantitative examination. 

I pmpose to proceed more in the diu*ction of a kind of 7/0///- 
7 >iit 7 u ti 7 ia 1 ysn than ot analysis by means of the succesbivc .sefa- 
70I10/1 ol constituents, as in the “ wet way,” and I trust tluit ilie 
cou'^idciatuni usually accorded to novelty and the difficulties 
alway-, inseparable from u'-eful novelties will not now be lefused 
hy scientific Englishmen to my feeble iiiitialuiy researches, espc- \ 
c.ally as I am (1 believe) the fust Kiiglisliman who has published I 
much matter on this subject. It seems likely that the J 

oierator Who can, by rcas n of the 7 'ayuiity of his mctliods, 
olitam the j/ica/i of a uu/uher of approximate analyses of a jiarti- 
eulai „id '■.tance 111 the same or less lime tliaii that rcciuhed by 
the employer of an abstractedly moie correct but practically more 
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daneerous mode (from the failure of any one of the delicate 
manipulations introduced) for one aHalysh,^'in primably arrive 
in the end, at a result more closely approaching to the truth. 

Blou'pipe Assay of Ores, Furnace FroJucts, dr’r., for COBAIT. 

I. The rationale of this process depends upon the ohse^a- 
tions (a), that a trace (say ‘5 mP. ) oxide affords, when 

dissolved in a bead of microcosnaic salt, the colour (violetwh 

blue) which is afforded by the addition to a simi ar bead oi five 
tisms as much oxide, or a’S “Sr- i and (-1) hat ftese relative 
quantities of cobalt oxide afford, when dissolved xxs fhosf hone 
acid beads of the same weight (=ay 60 mgrs.), ferfeeny d, f ront 
colours ; mW., fmi as regards the smaller pioporlioii, violet os 

regarih^the gi^ca^ry derivable from these premises seemed to me, 
therefore that, the quantity oi phosj boric aci.i l)eing kept con- 
stant it would rc(iuire the addition of more soda to turn the 
pink ’bead than the violet bead Mne\ first, because violet already 
contains blue, and second, because the cobalt might be presumed 
to have already saturated, as a chemical b.ise, part of the phos- 
phor'C acul. 

3. I was rxacflyivioft^q in this assumption* Different quantities 
of soda were, indeed, r^uired to a/urise the two beads, but the 
viofet bead required more than the ]'ink one. 

4. Without troubling the reader with U dious details, I may 
state here tliat each of three assays constantly showed the neces- 
sity of an addition (/f 14 mgrs. of fused sodium carbonate in 
order to azurise a fio-mgr.s. bead of pi osphoiic acid, made pink 
by the solution in it of '5 mgr. of pure cobalt oxide ; and (by 
three other assays) an addition of 20 mgrs. of soda to azurise a 
60 mgrs. bead made violet by 3*5 mgrs. of cobalt oxide. The 
ratio, therefore, stood thus : — 


NaC 

20 


NaC 

H 


Co<7 

3 '5 


CoO 

•5 


or I he violet standaid of cobalt was to the pink standard, as 
2*45 : 071. It would, by these assays, seem thpt every half 
milligramme bet wet n those extremes of cobalt oxide dissolved, 
requires the add i I ion to the bead of one milligramme of fused 
soflium caibonate, in oidcr to azurise a 60 mgrs. bead of pure 
phosphoric acid. 

5. The way to operate is to coin]»ar(', by renected and trans- 
mitted light, ihe blue colour thus obtained, with that of two 
t)0 mgrs. beads of mino oistnic salty having the above-named 
quantities of pine cobalt oxide lespectively dissolved in them. 
Space docs not allow me here to dosciibe the mcchaftual details 
of operatiLH'', viliich must be conducted with the utmost 
care. 

f). hrom these fails, the following analytical table, as regards 
cobalt y is deduced : — 


CoO mgis. NaCo^ mgr'i- 

0*5 requires 

14 = 083 

10 „ 

15 .= 1*6 

l.> 

lb -=*• 2*5 

2 0 

17 - 3*3 

2’5 

18 =- 4 *1 

30 

K) - 5*0 

3*5 

20 - 5*8 


The utc of iliis table is shown in Ih 


e following example 


7. Assay {for Cobalt only) 0; Smaltinty ftom a Freiberg 
Cabinet. 

a. Weight of powdered ore crushed be- 
tween agates 

j8. Weight of pow’dcred ore after roastii g 

on aluminium plate 

Therefore the loss in arsenic and vola- 
tile constituents 

7 * Weight of a new platinum wire with 

a ring of i diameter ^ 

0. W eight of the same platinum wire with 
^ bead of phosphoric acid fused on it 
e. Weight of the bead and wire after 
2*5 mgrs. of (/8) bad been dissolved 
m the former 

' This refers to the '' ringing forceps," 


inqjs. 

per cent. 


— 

18 

3 <> 

32 

64 

71*5 

— 

134*5 

■— 


c Weight of the bead and wire after 
the addition of fresh phosphoric 
acid 1 


ingrjx. per ceut. 


132*5 — 

(This bead being rose colour,® fused sod mm carbonate u.is 
cautiously taken up from an agate slab and cU-solved in it under 

O.P.). 

1}. Weight of soda required to colour to 

the of mic. salt with 2 ' 5 CoO . 1G5 — 

Now, by the above tal (6), 16*5 mgjs. of wda cr Tvespend to 
3 per cent, of a 60 mgrs, bead m fare CoO ; ni.d 2 5 n gis. ot 
pure CoO, requiring 18 mgrs. of so»^a, coiutitnie ^ ‘i pt r c ^t. 
of the bead. Therefore we have the ratio — 

4' I : 3 ;; 100 = J^th&of 100 - 75 per cent. 

But, as this is the petceiitage of the roacted pounl or “ regulu -,’ 
we have — 

Regulus Percentage Mgrs. 

lu of regulus. ot 
TOO mgrs. mgrs ore. 

36 : 75 100 ~ 20*08 per lent, cobalt. 

Several assays were made wirb a simil ir result, but one o liiT 
example is given hcie, with a different platinum wire. 

nigis 

a. Weight of a jdatimim wire — 610 

jfl. ,, ditto with bead of phosphoric acid 131 o 
y. yy roasted unaltine dissolved in O). - 25 

8. ,, this wire with bead coloured rose 

pink with (7) =1185 

€. „ bead and wdre wdth fesh phos- 
phoric acid -eino 

(. yy sodium carbonate required to 

colour («) bine 16 5 

8. Tho.se data would, of course, give a similar result, koa-t- 
ing before O. P. on aluminium plate is so rap d an r tfficaciois 
that the whole proce.ss only occupies alxait half an lioui ; viili 
the joaAed puwdery about a quarter of an hour. A droj) o1 wMt* r 
is idaced on the powd' i to retain it under the blast. 

In roasting, nit kel oxide appears, yellowish green, on the s'r- 
face, and might possibly be mechanically separated at tljis sla 'c 
of the procedure. W. A R 's 

Page's Introductory Text-book of Phypical Geography 
Ij lias been pointed out to me that the same cjrors* which 1 
noted in this book (Nati’RE, vol. xiv. ji. 26), had bo' n 
correeted as regards Prof. P ge’s “ Advanced dVxt-lu^ok by 
Mr. Wallace three years ago. 'J'hcy can scarcely, thcrefoie, be 
anything but wilful, and it is difiicull to understand liow' they 
Could be allowed to leappear. We do expect teachers of ]>usi- 
lion at least to do their best to teach 1 ightly ; and when one 
has fallen into error it is certainly more nianly to correct it th .n 
to stick to it, because It has once been committed. It is a good 
thing to teach science, but it is just the opposite deliberately to 
teach false science. Thk Rrvm wer 


124*0 


OC/R ASTRONOMICAL COLUMN 

The Secondary Light of Vknus.— B y way of sup- 
plement to the historical notes on the luminosity of the 
“ dark side ” of the planet Venus in last weeVs Astro- 
nomical Column,'^ a brief enumeration of the various 
explanations of the phenomenon which have been offered 
from lime to time may not be out of place here. 

These resolve themselves into (1) reflected earth-light 
analogous to the lumic'^re-cendrde exhibited by our moon, 
an explanation advanced by Schroter, Harding, and many 
others ; (2) phosphorescence of the planet's atmosphere-, 
suggested by Sir W. Hersrhel to account for the appicar- 
ances remarked by Schroter, though looked for vithont 
success by himself, wdth which may be mentioned Pa* - 
lorff's idea of a self-luminous atmosphere; (3) visibility 
by contrast— "might not a plausible explanation be 
given/' asks Arago, " by referring it to a class of objects 
which are negatively visible, or w'hich arc rendeud 
apparent by way of contrast ?" (4) luminosity, similar to 
our polar-light (aurora borealis) ; (5) natural light-deve- 
lopments, as luminosity of the ocean ; (6) a condition of 

I Ikis is necessary to make up the weight of the bead to 60 njgM After 
the addition of soda, there is »a loss from volatilisation. 

* From the interference of iron and nickel oxides m the a%«!wy 
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}.»lowinj. lire, oi intense heat of the surface , and (7) the 
Kiiustlichi Ftun of Gruithuisen 

There is one chaiactenstic of the phenomenon abun 
dantly \enficd by the numerous observers who have 
lecordf d it, which cannot be overlooked m our endeivoui'* 
to 'innc at its true cause, viz, its intermittent or only 
occasional visibility This alone appeals to render moie 
than one of the explanations which have been advanced 
highly improbable if not wholly inadmissible. Iheie aie 
also isolated observations which seem rather to favour 
one or other of the hypotheses Thus Schrotcr con- 
sidticd that the change in the colour of the faintly illu- 
minited disc from 1 eddish to ashy grey remarked by 
Harding, indicated a ( onnection vith oui aurora boie dis, 
in exhibitions of which siinilai ripid ch ingcs or alterna- 
tions of coloui are ob^cived, and i very curious obseiva 
lion by M idler his been cited in the oame diiection On 
\pril 7, 1833, at S p M , m i sk) of cxtraoidm iry ( lear- 
nesb and trinqiiillity, Venus, then in < rcscent ph isc, 
ap}H lud to him accompanied b} a beautiful radiiting 
app< 1 nice , (ven or tight sti nght ra> , at times vtiy 
hri ht and sh irply cichned at others f imter and more 
di fu cd, occupied the noith we t quuiiint, ind wert 
ridnlly lost m the general giound of the sky I he 
lon^ t rav extended ibout 1 the shoitest was about hilf 
tag 1 ngth , ncithei turning loimd the ty p cce, noi 
vicwin the pi met in diffeient paits of the lield of tht 
tch iffected the pht noincnon, whu h eontumtd 

unthin^cd as lon^ as \ enus v as obseivtd thit evening 
A fignie of this appen uuc ii i leacd to Midler 
iccount of his ol)‘"tiviti m 

/oMntr h IS f xort '•sed his comiction that undci s> ( li d 
'‘(O 1C (xinumtion, the ash coloui d tcondaiy h^ht of 
\ enu-> will be found to pres nt bn ht lints ind it miy be 
1 optd tint opportiinitic foi such ob eiv itiun in i) otim 
timing the prt mtsuniinu 

1 y e’oscly w iUhin_, th< fonn of the ( u tciiL tow 1 d iht 
full nniies fir h 1 ( \ id( net of lot ition ni r itl ih^stimt 
fh ui 1 oitupitd b> t c ciith 111 1 tr diuinili volution, 
may d o lx obi innd Bi t with this objt t, obocrv itions 
nm>t be mule at very shoit indnals In illusirilion 
(f this ma\ be quottd M idh 1 s cxpciiences on )uik 6 
Mul I ) 183^ 

1 11 

|uiK (, lo 41 SiJ 1 \ )tli hoin f juilly pointed, an I the 


, I* 

10 ,, 

curvatuic quite cllq tii il 

1 he ame 

, Il 

fj 

Jli( luntlifin hull ip\ eai lobe the 

, 1 1 

,, 

runic poinUd 

1 lie noithein hoin cell'll ly more 

I T 

Sb , 

pointed als ) 'll I ill J y 1 
\^nii u ici itain 

10 , II 

1*4 >f 

Loth h ins all] 

»» 11 

2 fy ,, 

J he iioitlieiii is more \ oint^ 1 

1 II 


Again doitbiful 


M i iV’ lefcrniig to ll e e and other obseivitions of i 
sinnlai character, m M ly md lune ib/), cxpitssts his 
opinion that thev art quit irieconeil ible with Ui inchinis 
]i 1 od of rotation, but ni ly be conipatibl With the shoitei 
one of Cassini md ScbioUi 

Jill Minor Pi a >11 is Ihc followir suminaiy ib 
founded upon eh mem s of ic;3 mcmbtib of this gioup 
V hich appeal to be suliicitntly wc 11 delti mined lo ifloid 
1^.1 table results. It exhibits the distribution of the pen 
]i ha, nodes, inclmitions, and cxcentiicilies, and will lx 
c( 1 to oiici ^vcial very decided ehaiac tensties 
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I I Rl I S/VMVS// UNlil R^J 1 \ 

R icideio will cisily iindfistind whit “-ort of 

1 istei inotlur i (i ntrnmtni like th it of Sp in v 
prove to t due ition gtnci illy md to scitntifu cdui ili 
ind in juny in jiiiticulii y\ny educ ition il lustuiin 
connected wPh ucli a st it( must n t ssmy Ic hi 
p°i <1 mdlnidLitd in m iii) wi5b, md tht o il\ (’ in 
of obt unia pcifi''! libcti) in sc 1 ntii c cdiu ti n i 
mstuKti 11 i> I I LCin lid tf ill stile inteihi u 
1 his h lb been so slronM^ It n Spun 1 > oni 

the foumost Spim h 1 cii cl s 1 1 l i I ktlii ti 

ih ) 1 m\ foim d ui 1 c tu n t > found in in M 

tion foi ti c cdiH itioii A ] 10 } tiis of th in 1 ti li 

his been foi \ id d n , iihI the lilfit nltn s w iieli be 

a Jd)ci ll ( liK ition in Spun m i> 1 ) h irruel fiom tin f 

th it It J s n (I 1 ^ till ex pjotes 01 of llu In h 

t mdin ill of win m hiv be n umrvt_il tioin ih 

eh 111 b\ (lovi *'11111 111 ( n a 01 ii1 ot tl n libei 1 ( pin > 

Ainon ill c u llu n mu s cf \n u lo Cj <k 1 in 11 

txiioltsid o' > inn il llistoi) it the Uiiivci ilj 

S ml! i o, iiul I iiu in ) ( akk ion, c \ I 10 Cbsoi f)l ( )i ii 
Che isti) It th( s mu I nivci ity 1 he ofi) ct c 1 
Absoeiiiion, is stall d in tlie piospe tu-> is lo found 
Madrid i fiee insUtulion (Kdi ited to tiu (uitiu i 
pi )jiig ition ot scieni ( m it v ii j ms In ii c lu ^ sp 1 
by me ins fit tdiu ition \ s it of joint surk (om])i 

willb const luted b shu s of 2^f) linus, pxy il)l< 

f nil nisi ilmenl betwitn July next and Apiil ivy/ 
pi(luninir\ nuetni^ w is to be held oil th t t ni I 
(onstiluteth Sot it t> , and we e inu slly lioj ( th it i 1 
it still ‘■tut hib been in idc I h( Assoei itioii wil 
diuetcdby a ( oinu il lejnt nting ill pirtics inlciesl 
Iht Insti iition itself w ill, of t oiiibc, be ]Kif ttlv imt fn 
all rtli»,iou , philosoph t il, 01 polnu if 1 stiuljoii , 
only pinu iplt s belli ^ the ‘ inviol ibilif > t f sru ncc ’ ind 1 
pci Ret libel tv of te K lung J luie will be e 1 iblish 
ao oidin *■ lO llic circuni tmet iiid mom of 1h( So i< 
(i) s n Ik ■» foi ®nei il, s coiuhi), md piofessiond et 
c ilion with the ai adc mic lelvant e u eorde I b\ the 1 1 
of the Slate , ('^) ‘'upei 101 sc mtitic stiulu s , ( ^) lectin e i 
biief couises, both s 1 ntifit i id po ul ii , (f) coinjn 
tl ins, pii/ts, public Ition of books and icvievvs, &c f 
ilest picc uitions will be t il en to obi iin is proftssi 
men of undoubted probity and euiiestness and of 1 
Inchest competence 

\\ e need s ly nothing to oui leideis in iccoinnuiu 
tion of the ibovt scheme All who sinceit ly desiic 1 
welfare of Sji iin and th ' spieid of scicnlihe know'lcc 
must sympathise with its piom ilei wli i, we h ive e v( 
leason lo believe, aic men of the Inghcd chirieUi 1 
(Oinpetency \Vc hope thit not i icw of o r ii,adeis v 
show then ympathy with llic object ot th A so^i iti 
bv sending the inodcra*c siibsi ujition v imli constitute: 
shareholder to M, I aurcino J ^uciola, ( die de Ak j 
72, Mfidnd. 
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question naturally arises, Why is it not more frequently to have arisen directly against the application of elcc- 
cmployed for practical purposes ? tricity for lighting pin poses, or at any rate against the 

Unquestionably the first experiments with electric light employment of the existing apparatus in the hope that 
were not successful, but this is generally the case with 1 more perfect may soon he invented. ^ 

new inventions. Unfortunately, however, a feeling seems | The numerous casts in which powerful electric lights 



would be of service may be divided into two kinds : first 
those where a great number of lights are required at dis- 
tant places, either simultaneously, or at intervals, and in 
varying numbers, such as lighting streets, extensive pre- 


mises, &c. Second, those where only one or a few power- & 
ful lights are requited, such as illuminating harbours and 
publk places, as well as for lighthouses, signalling, and 
diving operations. 
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Great difficulty is experienced m properly adjusting the 
resistances and divifling the curient, for the production of 
such a number of li.,hts as is required m the cases of the 
hrst kind, and extensive expeiiments to overcome this 
difficulty have as yet been attended with only paitial 

It IS to those of the second kind that we purpose to 
draw attention Here the cn eumstanees arc ciuite altered, 
the cases of application arc numerous, ind the appaiatus 
employed IS puleet and pioportionally eheip, and jet it 
IS adopted not ne iily so frequently is might be expected 
A const mt li,ht eciual to tint of fiom 9,000 to 10000 
stearine candles can easily be produced, with i motive 
force of fioin eij,ht to nine horse power, and this at a 
cheaper i ite than any other aitificial ii^ht. 


Such apparatus have lately been employed in various 
countries for various pui posts, such as for engineering 
works, toipedo df knees, sign'll ii Jiis, ind in military field 
operitions It is to bt, hoped tint its adoption in this 
country will soon be more ^encril 

The folio ving is a description of Messrs Siemens Flec- 
tric 1 i^lit Apparatus, one of many th it li ivc been adopted 
in vinous countries Compaiative cxptiiincnts have 
piovc I It to be the imst powcilul and ii the sinit time 
the least expensive of all ap])iiatus yit Linplo>Ld m the 
production of continuous eiectiic li^ht It is a com 
pkte ippai itus by itself, in which the eoie of th 
aimiturc is fixed and the wiie helix alone causid to 
lotite B> fix ition of the iimatuie coie gre it inductile 
power IS obtimed, md eonsetiuently poweiful cuirents 




Fia 2 — -Lnd Elevation and Longitudinal Section of Dynamo eltctric Light Machine 


With about 380 revolutions of the wire helix per minute, 
and nine to ten horse power, a light equal to 14,000 candles 
IS obtained 

The pimciple in this and all other magneto electric 
machines is, that when part of a closed elcctiical ciicuit 
IS passed between the poles of a stitionary magnet, a cur- 
rent IS generated in the circuit the direction of which 
depends upon the position of the magnetic poles and 
direction of motion of the conductor. 

In this machine (shown in P igs i and 2) the conductor, 
by the motion of which the electrical current is produced, 
IS of insulated copper wire, coiled in several lengths, and 
with many convolutions on a cylinder of thin Geiman 
silver, and in such a mannei that each single convolution 
describes the longitudinal section of the cylinder. The 
whole surface of the metal cylinder is thus covered with 


I wire, forming a second cylinder closed on all sides ( z, . 

, I If? 2) 

This hollow cylinder of wire incloses the station iiy 
core of soft iron (// s s n 1 ig 2) which is fixed by means 
of an lion bar in the direction of its axis, prolonged at 
both ends throu^^h the bearings of the wire cylinder to 
standaids Surrounding the wire cylinder for ibout two- 
thirds of its sui face, are the curved iron bars (NN ss 
Fig 2), separated fiom the stationary iron core by sp ce 
only suflicieiit to permit the free rotation of the wire 
cylinder!, The cuived bars arc themselves prolongations 
of the cores of the electio magnets (I P f p; and the sides 
of the^wo horse shoe magnets(l*»ri s, tn and 
are connected by the iron of the two standards (t m and 

the coils of the electro-magnets form a circuit wnh 
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the wires of the revolving cylinder, the revolution of the 
latter causes a j^owerful current to pass into the electro- 
magnetic coils, this again inducing a still more powerful 
current in the wires of the cylindrical armature. The iron 
core of the cylindrical armature being very close to the 
poles of the electro-magnets, becomes itself an intensely 
jiowerful transverse magnet of opposite polarity to the 
clcctro-magnet. The cylinder of wiie thus 1 evolves in a 
very intense magnetic field. 

These electrical curicnts are collected on two metal 
rollers or brushes, so that at two points diametrically 
opposite the single sectors pass under the 1 oilers or 
blushes with elastic jiressuie giving u[) to them their elec- 
trical charge. 

A slight increase of speed in the rotation of the wire 
cvhiidcr is follewed by a ( onsiiloraljk ind'ea-^e of enuent, 
hut as the cuiieiit iiu reases, so dot's tlie lesisiancc tt) 10- 
tation ; and tins very rapuil). In addition to thi-, heat is 
devcloiud to Slit li an t vicnt, that c ire must he taken not 
10 e\etcd a reilaiu limit, oiluiwise, the insulation of the 
tods would be destlo^ed. \\ tie it not for this drawback 
tdau^st <my amount ol curicnl might be produced with 
suitahli. diiving power. 

-As the L\tt null icaislanee .ikeets the strength of the 
turrent the sp^cd must hi' \aiieil riceounn K, luing 
gieater as tliC L\tt in.d le istvim -noieatti and <7 r .v ' s?. 
W ith an cleetiie lamp m a (ueuit 01 small id-iMaiue, if 
the inat'hmc is mU nded to w 01 k t ouimutm h, ilie re volu- 
tions of the wne c\lnu'ir per minute shou'd not ^^e(e^l 
370 10 jnO. The tenipeodme (d tlicniitliine will lh« n he 
at a ma\umim in ah utthiec hoius ; ,in(l tluiingwoik wall 
remain t tuistant. Al this sjk etl tin th iv mg jiov 1 1 i> al.ouL 
eight iiidxattd hois '-powt i. W lule llu' inlcnsitv of the 
li^^ht, unanled by n iltt toi or lens, h<is been shown In 
\ai ious photomtlt.ro to he cpiiil to 1 f ooonoi mat i.nghsfi 
cmuUi s. A mule intciio'- th f tiie liyjit cannot bo obiamttl 
as .111} increase in tlie (uio.iiL splits up even the best 
carbon. 

Die coinlucting wires fiom the madiinc to the Liinp 
^hould be of copjici, uj'^niig vci> iitilo itsi^fanee nial at 
tile same time possessing .1 lugh < lecli.tal < on lurtivity. 
If the lengtlis of the two wires tlo not togtthci exceed 
lifty-hvc \aids, then a wire ol 0*157 inclus diameter, and 
ol high comUictiMly v/ill suihee. Fo. Ion 'Cr dishmcca it 
IS advisable to usC a sliaiid ol larger dianater. 

Increased sjjced wnl ol cc' ir-^c eoinpens.itr for derr .ise 
of current due to a too ptii'i exteinai icsiaance. b-a cf is 
can be done only at the expense ot meieast d ii'oh\c 
power. 

The lamp used with the machine is lejulatel wnthout 
clockwork, as the em])k)\ment of the latter b not t)nly 
been a source ol nuiiKU/ns iaihncs aiitl liifiiculln ■>, but !■> 
liable to disairaijgt mcni upon the hast lough us igc '1 he 
lamp of Il'ich ic^uhites tlu caihon points, ki < ping them 
at a uniform distance, and thus a perfectly steady right is 
pi oduccd. 

f'or concentration either a paiabohc leflcctor or a 
f lesnel dioptric lens may be used. 

h or ti an spoliation the ll}ijanu)-elcclric Light Appaia- 
tus IS mounted on a wM_;gon, with steam-engn e. the whole 
weighing g.yOulbs. The combination Ii.is proved v'tiy 
serviceaole on account of its lightness and compactness. 


77/ JS E7'IJX0L0CY OF Tl/F J^I/YLINS OF 
MACLAV COAST, AF IV GUIAFA^ 

Y^ITII regal d to the villages and dwellings. So thickly 
^ * is the coast of Astrohibe Gulf covered witii vegetation 
that no houses <ire visible to anyone on shipboard, the 
only signs of habitation being perhaps columns of smoke. 
If, however, nioie careful observation be made with a tele- 
scope, separate gioups of cocoa nut palms will be noticed 

^ Cotilmutd from p, 109. 


If a landing be effected near one such gp*oup, a pirogue, 
or canoe, will probably be seen drawn up on the shore, or 
else concealed in the jungle, and a path will be found 
leading through the woocl to an open clearing, where 
stand huts overshadowed by bananas and cocoa-nut 
palms. Viewed from the side, one such hut seems almost 
w^holly to consist of loof^ as the side walls rise scarcely 
half a yard above the ground. A semi-circular eave-likc 
I projc'ction frequently stands out over the doorw.iy. Close 
in the ncighbirnrhood of nearly every hut there stands 
' upon four legs the Inula, a kind of table or bench, which 
scuves as the eating and usimg-pl.n c' of the men. Upon 
' this, when the meal is ic'ady, the* hot,t and his guests are 
seated, so that they can take then* me il without fear of 
molestation from jiigs or dogs. W’hc'tillie dishes aie cleared 
awa\ the Papuan takes his ish s/a iqian the i>af la, \\ l.irh now 
st,i\c*s as a kind ot div m. The vvonun on no at t fumt use 
I the / iff /dj but take their meals upon the i. round. .\ \ illngc 
1 consists of several gr(>ups of huts (e.u ti gpoup hiving a 
jjaiiu'ular name'i whu'h stand aionnd an ojier c’aarmv, 

, and roimmmicaie tliiongji narrow paths. The linr^^s do 
I not stand upon piles, ^ and are for the nlo^t p nt ‘i.rall ’ .J 
I dills, though w'lU and strongly hmlt ; the iO'>l . in paMi- 
. c'ukir, w’lm h dnnot h.ive a Ikitly-iiu IimlcI '^mf ire, bia but, e 
' outside in oich 1 that the rain ina> be the easici c'airicd 
otf. The walls are mule either c /1 b'j.iboo 01 of the 
i-talks of sago-palm leaves. The dv 01 is i.ost'd cneradv 
about half a } aid above the ground, to pievent the ingress 
ol do 's arid l)ig'^. 

'Ihcu' ( ■'n g nerallv be disting'd she d thrve kmds of 
hirt — th<»s ‘ ol ‘singh* p c>plc , tliose ot ' .a.d tht. 

///t? '// (, ^ w'm h IS u‘ a i V ords u-cd by nici . bcini., 

mlcnoed for the vcaiti ^ (I t>e\il».;e, ai <l an\ .iim<^e 
gue"-t. Ib.e will b* i‘'niikv.(l the hji /.a 1 met f»t 
gong. V hi h p’ p s s) mmoit nt a p n m the hfi o! tin 
PajU’ ns. liu\' 5 dtl- athicl ‘dco ’)•’ g jiain'up'u 

two tusili nul on the lonk Ir oi the outei snu m.iy Ik* 
been a smooth, imn h-wo’O p t h, tin' pi i * wdieie it is hit 
I VMth <i \ t ry ihu 1. die 1., b) whaliis | uoai ed <1 dull but 
loud ton", whtcli his bcc'ii btaid on the eo e t al a-> g,rent 
' a detaiice «ir five or six nah >. All mipoit ntcvcriis, < 
the pic‘'Lnce ol an eiiL'ni}, a dcsith, 01 a h' '*'1, aie by thi-i 
mstiiimeiit Ini.ilutJ to the nt ighnoiii mg vdl le* s, the 
(jiial (yof the news bfue* sigmiicJ by the vaivm.^ loud- 
ness ot tin, tones produced, and the length ol the pau-scs 
betveen I'cich." 

It i-i a most extiaordirnry f.tct that all the peojde of the 
coast hcie hue no me aiis at ail f'f m.ikmg hie ; wlitiefoie* 
they are obliged alwa}s and evei>whcie to c'ati} a live 
coal with thci i, be it eithci to kindle a hie m a ].laptation, 
or, when on a long tour m the* rnounlams, to relight their 
cigars, wlueh, being wianjud in gieeii kave‘=;, are* aiwa}s 
going c)ot. ()n their sca\o)ngcs they have gemiallya 
ii\o roil at the bottom ol the boat, in a bickcn pot 
paitly tilled with earth. Those w’ho remain behind 
in the vilLiges never forget ti) look aftei the hie, and 
even in the night a small tire is kindled under the sleep- 
i ing plac'es, wdiich [>anly makes iqi tor scanty clothing. 
The Wcimth pcm.ti.itcs, tO';ctb(i wi'h smoke, through 
the rn^tcisiie s of the bamboo bc-d-- ic ad, ' so that one- 
h df ol the Uecfier’s body is warmed, m fact loasled, 

I wink* the othei half is frozen. '1 hey .11 e often obliged to 
I gel up m tire' night to see alter the Ine. The mountain 
people .lie not obliged tlius to tend, like the priestesses of 
' \Tsta, an eternal llame, but understand how to kindle fire 
I .mew, and by the following method. A piece of very dry 
' wood, which they term i/a/, is split with a st()ne axe 
in such a manner that each half is not ijuite separated 
fi om the other. Into the fissure a strong coid, a split liana, 

* 'lliL hr uses of all Malays, whetlu r on the ( oaa or in llic inounUnns, 
alv/a>s ire I lult upon piles soinetiines nine 01 ten f. r i Uju,; — J. C Cr. 

' A sunilai instnuucut is liHured 111 brhweiiiluuh s “ Heart of Africa/' i>h 
in us., by the Ni.un-Ni.ini tribe — J C (» 

’ 1 his IS pioUibly the equivalent of the i^a// I ah of the Malays, a frame 
of split bamboo, raised slightly from the giouud.— J C. G 



NATURE 


137 


yunc 8, 1876] 

» in fact, IS introduced, and, after that the piece of wood 
iias been firmly pressed against the ground by the foot or 
knee, IS put into a continually increasing frictional move- 
ment until some dry cocoa nut bark fibre, previously 
placed beneath, likes fire. This is a very tedious pro- 
cecding, as it 1 ists well nigh half an hour 1 he abo 
rigines of the coast have repeatedly told Miclay that 
they are ficqiicntly oblic^ed to go to othei villages to pro- 
cure flic wh n by chance the fires in all the huts of a 
vill igc hive gone out 

The Papu ins most of their time outSKh then huts, 
these Inter sciving principilly as shelter during the 
ni ’^ht 01 in bid weithcr lo the tic-beam of the hut a 
cord IS fistencd, from which h mgs a astuk 

with several hooks In front of the tick a portion of the 
covering of the base of the It if of the sago p ilm is so 
irian^cd that the cord pisses throin h the muldlc of the 
simc"^ lothc hooks arc hung vinous articles of f>ocl 
wrapped up in 1 ivc s 1 his arrangement ser\ es to keep olf 
the mice, whu h would othciwisc m ike awiy with c\er) 
thing e It ibk in the ni ’^ht l>cyond a pan of speais, a 
few airous, md other nn dements of tlie chase, there is 
nothin^ in tin. way of iuinituie m the h it of thi ripuin. 
Il wouP 1 L liilKult, in fut, to find 1 hum lu hibitition 
moi me 'y furnished It i> tlie custom to jircserve 
j lu 1 I tlu lotci jaw, of tveT> inim il which 
1 i b ell e it n \t feists 1 hese / //// ue hung 

uound iht ids of the lai^e eouimoii hut — hum- 
h u/u f 

llu pi ml iiions, oi gxidens, of the TMjiuans aie seldom 
111 ] )i i ne Ji Uk huts, but foi the s ikeof ( uiity iie hiddc n 
lit! )M 1 Atkiiin IS m lek by eiittmu, down the 
uidei 1 id liter il h is been dri dm the sun, it is 

el ( n I le I he piee thus jii pu I 1 then suiienmd I 
b\ i I intl jf h lee iioistin oi te ) i )<s ot i kind of 
s Li i 1 s in/fi J wnieh oojn tdcs 

no, ill opi o te t m ben ^ ftsene I o t tlicr with 
bills, n 1 t)i i(i\ mn’'jpic b tw^en the lows filled 

V illi toil hlK\\iii)''s In less than r month s tn xe i new 
pi ut IM 1 is jnit m lull 01 ki ind pi m d with binx i , 
si^ucine ndtheCili i 1 1 inei Diosc on i [hetoiJb 
wliK h in u I loi this purojst ue vtiN mplt, b ing the 
K / 1 \ altoi tick iboul tw ) > ir I'* in kn.^th, ml 

siiipint ’ at end — the implement of llu men, md 

the u j t 7/, wIjh h is used bv ih \ omen, v kind of smill j 

s})ul The 1 ipu ins hne through ut the >eir i lot ition j 

(f nuU Mul \ etiliks 1 vci> 1 > the worn 11 forth 
to feteh fi )in the plintitioiu wait 1 ne< c s iry foi the 
s m eveiii ig uiel the follow 11 moiiun»‘ 1 he coist 
])eopl( hive file most ]>iO[)e ty 111 etilli/Uecl lind, while 
th i:>l nek 1 lu ehuflv cmpineel in llu 1 1 inufu tiiie of 
I ots dishes, and cano s 

\mon tl ( lx nans of M icla> ( mst ih le evists 
lunli^i tl 1 n 1 1 u m’ ii system of biUci If foi 
instxuce, the eoi t pcopk \isi» their neigl hours or the 
people of tlie hil s, 01 the iblmdeis, the} biin^ with them 
s a pu sent all the supeilluou:) utie les which they possess, 
md on their depauuie icctive is 1 resents pi eductions of 
the \ilh ’■e whieh they hive visited Maclay hxs never 
seen one single ])i sent j^iven 01 demmekd m return for 
m ecfuivaU nt ^ifi 

Notnxinv villxgesaie mpos ess on (c inoes), 

bee luse most of those on the loist iie situatccl in the 
neighbourhood of i suif so strong as to make 1 mding 
impossible The canoes aie hewn out of a single tree- 
trunl , and have an outriggei (Aussengcstell), and are 
manned by two loweis Ihe inhabiUnts, howevei, of 
l^ih Bill and of the ‘‘ Archipel igo of Contentment,^ build 
laigcr exnoes, provided with two mists, “ lakmg ' one 
fore, the other aft In these canoes the aborigines cm 
sail with the most unfavoimible winds Ihe large sail 
consists of a pandanus ^ mat, and split bimboo and 

1 ^ndi y IS the j,tneuc Icim fjr the fu lily f Screw — J| C G 


lianas serve as sheets and shrouds The anchor is a piece 
of a tree trunk, of which four or five branches encii cling 
it, after being cut ‘‘hott and shaipened to a point, serve 
as the “ flukes,’ and is weighted by means of a number of 
stones ttathed to the shank by a sort of basket-work. 
Neither the coast people nor tlie inhabitants of the hills 
undertake voyages of any considerable extent 
With a few words on the daily life of the V ipnans this 
article must be broug! t lo i close Ihe Pxpuan of 
Maclay Coast mirrics cirly, and leads, morally •'pcaking, 
a most model life, e\tia connubial alliances being seldom, 
or never, formed The m image settlements arc veiy 
simple, tlie bi idee 1 00m m iknig, on agreement with tht 
bides fimil), i few picsents, such ias dishes and d>ed 
cloths \ few diys after, a pig 01 a dog is slxin, 
the marriage feist is celebritcd, and the >oung mxn 
takes his bride off to his hut 1 here is a much simpler 
piocccluie, the event being marked by no feast, when a 
man chvoiees his wife beeuise she 1 uniblc to woik, 
p rh ips on i count of 1 iim ness, for he smxpl} sends hei 
olf md lakes another In otl ci lespeets the men treat 
then wives well, for it is vciy seldom thit a wife is 
belt n’ Ihe women hawcvei, do ib the hard work md 
r 111 v heavy bin dens, so that the fic^hness anel he dthmess 
of }outh so )n passes xw w Ihe eh I lien aic vciy ehcei- 
ful, ml idiom sere im They iie moic p^tud by th^ 
fithei than b> the inothet, xnd Maclay his actui ly see i, 
wh it IS vei y une ommon imong s xv iges, to} , in the sb ipc 
of model e mo s ini a kmd of top Ihe}, howevci, in 
ehildhoo I leiin ill the pui suits of m inhood, and early 
«ic( oiTipan) tlieii Ixthei into the plmtitions or on his 
U iin, e\riii ion It is xeoinicxl, thou h not uncom 
me I sight lo s*^ i bov of foui \eais old gr ively tenel the 
f teh w )od, ( pan the ii-.hes, help his fuhtr to peel 
fj 1 inel th n, on the cntriiuc o 1 is mother, uin to h i 
I be in to tike th bu » I Ihe women suckle foi fir 
tiiloig i time, wnuh, moi thin even ovriwotk, is the 
cut of the 1 li i\ J 1 sueli in i I f imiJi s 1 he d iv of llie 
j 1 in b in w th ih cii y d iwii, md lu loves the now 
of (lie ( H k wh e 1 h 1 d I the ijij) v ich of d ly Ivi^nifhe 
ha uotliin p xi tu ul ii t > do, off I e oc 1 to the short, while 
It is vet dusv, e nv lope 1 111 1 1 /// /, and vvith chxltenng 
le th I wills the suniise When his wife is xbeady oM lothe 
[ 1 1*” I ition, 1 ^ lin iijovei ms bic kfast, in 1 theneiilui 
(U Vj» btt 1 e»i s n >1 agieenti ii A Doiit ten o ( lock 
the men dcpiitlo then vinous ociujitions md if i 
visit b pi 1 to a vdlige it noon, not x huinm beinj^ will 
b se n bill x lo ^ or x pig 01 two will co ue out and m 
-.jieet I 1 I tiudcr, and iheii disippcxi ig iin Vbut four 
01 fivt III tl itterno m the men letuin, ehippngfreim 
th 1 duly bxth In spite of numcious km discas •> 
th 1 XDii ms ca i seiiccly termed elnt), f >1 ihcv 
(Inlv, tiften s^vei il limes a diy, take i bxt 1 xnd 
lu > then skin with s md or gri^s Liter on in Ilm 
( n ug ( onie then wives, swcitn*’ and stat eri i 
Ul t 1 then jitivy buieJcns Supper is then mule i idv 
Into the fw if/ u aie einpt e I the most me on iu 3 us 
food stuffs, lemmdmg us xlmost of the “ingredients of 
tha vvitehes cxkliori m “ M leb th, co beetle , sniil , 
ci lbs, eaterpill ir:>, md small li/ irds ’ On these eoilori>ia 
01 dioseoici ue put and )vei ill w xtci, a third jixit being 
se X w iter, is poiued, nd the pot, eoveied with gietri 
lexves, IS then set on the (ire to boil W hen all is re idv, 
the master of the house distiibiitc^s the p ntions, the \vor->t 
inoisels to his wife md childicn, reserving the b st for 
himsell ind his guests In order to obtiin x soup oti of 
s nine flavoLii, the bimc is ui mv in which tiie foid was 
cooked After i ug 11 or i quantum of betel, the men 
re tire to rest, previoiisl} txkm^ c lie to light a fiie under 
tl eir bedstexds So passes iway the day of the Papuan, 

V iried only by in oecisional excursion, or a feist, or 
a preparation for war 


John C. Gvlion 
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The first of the series of the free science lectures in connec- 
tion with the Loan Collection of ScientiBc Instruments was given | 
on Saturday evening at eight o’clock. The notice issued was 
but short, yet the room was not only as full as it could be, but 
the crowd was such that if space for 1,000 had been provided, 
all the places would have been occupied. The lecturer, as we 
announced, was Prof. Roscoe, and his subject was “Dalton’s 
Instruments, and what he did with them.” The following 
gentlemen have already volunteered to give their valuable assist- 
ance for future lectures, which will take place on Monday, 
Tuesday, and Saturday evenings at 8 o’clock : — Prof. F. A. 
Abel, F.K.S,, President of the Chemical Society, Capt. Abney, 
R.F.., F.R.S., Prof. Roscoe, F.R.S., Dr. Warren De la Rue, 
F.R.S., Prof. G. Carey Foster, F.R.S., President of the Physical 
Society, Dr. J. II. Gladstone, F.R.S., Prof. Guthrie, F.R.S., 
Mr. J. Baillic Hamilton, Mr. Norman Lockyer, F.R.S., Rev. 
R. Main, M.A., F.R.S., the Right Hon. Lord Rayleigh, 
F.R.S., Dr. W. J. Russell, F.R.S., Mr. W. Spottiswoode, M.A., 
F.R.S., Dr. W. II. Stone, Rev. S. J. Perry, F.R.S., the Right 
Hon. Lyon Playfair, M.P., F.R.S., the Right Hon. the Earl of 
Rosso, F.R.S., Mr. C. V. Walker, F.R.S., Mr. W. C. Roberts. 
F.R.S., Mr. W. H. Precce. The next lecture will be given on 
Saturday evening by Prof. Guthrie, On Cold ; on Monday the 
Rev. S. J. Perry will lecture On the Transit of Venus Instru- 
ments. It is proposed to give the following demonstrations on 
Saturday, Monday, and Tuesday next: — ii A.M., Marine 
Engines in Motion ; 11.30, Fog Horns, Electric Light, Spectrum 
of Electric Light ; 12,45 p.m., Time Gun ; 1.30, Radiometers ; 

2 to 5, Pictet’s Ice-making Machine ; 2.30, Orreries ; 3, Sir J, 
Whitworth’s Millionth Measuring Machine and True Planes 
(Monday only); 3.30, Electric Light, Musical Instruments 
(Monday only), Ancient Musical Instruments (Tuesday only ) ; 
4.30, the Type-Composing Machine; 7.30, Telegraphic 

Apparatus (Monday and Tuesday only) ; 8, SirJ. Whitworth’s 
Machines (Monday only); 8 to 9, Little Basses’ Lighthouse; 
8, Lecture in Conference Room (Saturday and Monday). In 
the list of papers read on Tuesday week we omitted to mention 
those of Dr. C. B. Fox, “On the Employment of Aspirators 
in Atmospheric Ozonometiy,” and Mr. J. Allan Broun “ On 
Barometric Variations and their Causes.” On Thursday, besides 
the papers already mentioned. Dr, Rae made a communication 
on Arctic Maps. On Friday Mr. W. S. Mitchell read a paper 
on the MS. tables and maps of William Smith. On Whit 
Monday 11,964 people visited the Collection; on Tuesday the 
number was 5,656. 

At the meeting of the American Academy of Science, on 
March 8, the president, Hon. Charles Francis Adams, presented 
theRumford medals (in gold and silver) to Dr. John W. Draper, 
for his researches in radiant energy. In presenting the medals, the 
president alluded, among other matters, to Dr. Drapei's discovery, 
in 1840, of the peculiar phenomena commonly known as Moser’s 
images, to his method of measuring the intensity of the chemi- 
cal action of light, afterwards perfected and employed by 
Bunsen and Roscoe in their investigations, and especially to 
his elaborate investigation, published in 1847, in which Dr. 
Draper established experimentally several important facts in 
spectrum analysis. 

On Thursday, June r, M. Dumas, the eminent chemist, 
delivered his inaugural address, as the new member of the 
Academic Fran9aise. M. Dumas read in a clear and im- 
pressive tone. His task was to deliver an ^/age on M. 
Guizot, whose career touched science at very few points. 
M. Dumas accomplished his duty with perfect tact, and used 
language which his hero would have wholly approved. 


At a meeting recently held in Sydney it was resolved to obtaiu 
subscriptions to enable Signor D’Alber^ to cany out a achene for 
the ex^oradon of New Guinea. This wdl*known naturalist and 
explorer proposes to ascend the Fly river to the centre of the 
island, where very probably the river has its sources, and to find 
his way back by land to Yule Island or Port Moresby. The 
journey altogether will probably last from eight to twelve months, 
and he would require a steam-launch, 35 or 40 feet long, with 
furnaces for burning wood, besides a small contingent of men. 
He will obtain all possible information as to the geography, fauna, 
flora, and mineralogy of the district traversed. Signor D’ Albertis 
offers himself to subscribe at least 200/. to the expedition. The 
New South Wales Government, we are glad to see, has put the 
steam-launch Neva at Signor D’ Albertis’ disposal, and we have 
no doubt that by this time the very moderate sum required has 
been subscribed. 

Sir Joseph Whitworth was on Thursday last presented 
with the freedom of the Turners’ Company. 

At the last meeting of the Lisbon Commercial Association it 
was proposed to ask the Government to send an expedition to 
carry out Lieut. Cameron’s projects, starting from Angola. 
The suggestion was made that scientihe men should accompany 
the expedition. 

The President and Council of the Geological Society hold a 
reception on Saturday evening at the Society’s rooms, Burlington 
House. 

Among the passengers in the mail steamer Ar/uasus, which 
sailed from Leith on the 2nd inst, for Iceland, are Prof. Jonstrup, 
M. Fieldberg, surveyor, and M. Gronlund, botanist. On arriving 
at Iceland these gentlemen are to be joined by Lieut. Njdal, of 
the Danish gunboat on the station, and an expedition is to be 
formed to proceed to the scene of the recent volcanic eruption. 

On Saturday aflemoon the annual meeting of the Board of 
Visitors of the Royal Observatory, Greenwich, was held, at which 
the report of the Astronomer Royal, Sir G. B. Airy, was read. 

Regular courses of lectures have been established at the 
Naval Observatory, Montsouris, for the officers of the French 
national navy attached to the establishment. The general 
principles of Astronomical Observations are lectured upon by 
M. Loewy; Special Naval Methods, by Capt. Turquet, the 
Director of the establishment; Terrestrial Magnetism, by M. 
Marie Davy, Director of the Montsouris Observatory ; Spec- 
troscopy, by M, Cornu; Photography in its Application to 
Astronomy, by M. Angot, of the National Observatory of Paris. 
All the observations made by the pupils are submitted to cor- 
rection, and will be utilised as far as possible for tlie improve- 
ment of Connaissance des Ttmps, 

The Municipal Council of Paris voted some time since money 
for organising a number of meteorological observatories, to be 
modelled after the Montsouris pattern, and to be located in 
the several districts of Paris. The Prefect of the Seipe has 
appointed a Commission, to organise these observatories on the 
top of several public buildings, divided as far as possible from 
among the several districts. 

A TESTIMONIAL was recently presented at Wisbech to Mr. 
S. H. Miller, F.R.A.S., F.M.S. The testimonial, subscribed 
for by a large number of gentlemen in the district, is of the value 
of about 100/., and the inscription on the plate states that it 
is “ presented as some acknowledgment of the value of the 
services he has rendered to the interests of education, science, 
and agriculture,” 
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; Th» Frendi Senate and the French Chamber of Depntiea, ate 
)Oth of them busy with edncational matters. The Government has 
iroposed to the Senate to restore the National Institute of 
Vgricnlture, which Iiad been established at Versailles by the 
econd Republic but was aboUshed by the Empire. The 
Ihamber of Deputies has voted, after a very interesting 
tddress delivered by M. Woddington, the Minister for Public 
[nstruction, the first reading of a BiU restoring to the Govern- 
ment the right of appointing eitaminers for granting honours to 
fee pupils of the so-called Free Universities. 

The volnine of the Zoological Record for 1874 has just reached 
us. Under the editorship of Mr. E. C. Rye, Librarian to the 
Royal Geographical Society, Mr. E. R, Alston has undertaken 
■ihe Mammals, Mr, R. B. Sharpe and Dr. Murie the Birds, Mr. 
O’Shaoghnessy the Reptiles and Fish, Prof. E. von Martens the 
Molluscs and Crustacea, Rev. O. P. Cambridge the Arachnida, 
Mr, Rye the Myriapoda and Insects whilst Dr. C. F. Liitken 
has taken the lower Invertebrata. Mr. Rye acknowledges a 
grant of 100/. from the British Association and from the 
[Zoological Society towards the expenses of the Record. 

[ The Watford Natural History Society now numbers 170 
members of all classes. 

The conductors of the* Botanical Locality Record Club have 
' shown themselves amenable to criticism, and have rendered their 
proceedings much less obnoxious to the objection at one time raised 
against them, that they were doing their best to promote the ex- 
tirpation of rare plants. Their Annual Report for 1875, just 
f issued, is a valuable publication. It is divided into five parts, 
t In the first division they give new ** County Records of various 
’ species and sub-species, very few special localities being given ; 
in the second, a “ General T^ocality List,*’ including all observa- 
tions of interest made during the year ; in the third, a list of 
‘‘Extinctions, Reappearances, and Confirmatory Records;” in 
the fourth, a list of “ Aliens, Casuals, and Escapes ; ** in the fifth, 
“County Catalogues of Plants;” those in the jiresent month 
being Merioneth and Montgomery and Stirling. In the case of 
three counties, North Lincoln, Stirling, and Roxburgh, there is 
in the present Report an addition of upwards of fifty species of 
flowering plants and Vascular Cryptogams to those previously 
recorded. The divisions of counties are those adopted by Mr. 
H. C. Watson. There ought soon to be but little addition pos- 
fible to our knowledge of the distrilmtion of British plants. 

During the coming summer (July and August) opportunity 
will be given at Cincinnalti Observatory, University of Cincin- 
nati, for the study of Higher Analysis, Spherical and Practical 
Astronomy, and Ctlestial Mechanics. These advantages are in- 
tended, primarily, for teachers who may desire to spend their 
vacation in the pursuit of studies connected with their own work. 
Special attention will be paid to the art of computing, in order 
to give an insight into the practical application of mathematics 
to astronomy. Opportunity will also be afforded to learn the 
use of instruments. The Americans certainly seem to be ahead of 
us in the opportunities they devise for varied practical scientific 
work. 

Messrs. Jarrold and Sons will shortly publish “Ramblrs 
of a Naturalist in Egypt and other Countries,” by Mr. J. H. 
Gurney, jun. 

On the 29th and 30th inst. an interesting trial of the sagacity, 
activity, and docility of Collie dogs will take place at the 
Alexandra Palace. The dogs will be tried successively in the 
management of one hundred Welsh wethers. 

To those of our readers who are fond of cither the rod or the 
gun, and who intend to spend their holidays in Scotland, we 


strongly recommend Mr. Watson Lyall’.s “Sportsman’s and 
Tourist’s and General Guide to hit Rivers, Lochs, Moors, and 
Deer Forests of Scotl^d.” It contains a vast amount in* 
formation, including treement detail^ as to the natural features 
and objects of antiquarian interest in the various districts. Those 
who cannot take a holiday Will Se quite lefreshed by an occa- 
sional dip into it at the season when “ everybody ” is supposed 
to be out of town. A special large-scale extremely well-constructed 
map of Scotland accompanies the “Guide,” as also a map of 
England. 

Bentley and Trimen’s “ Medicinal Plants ” has now ad- 
vanced as far as the seventh part. Each part contains seven or 
eight coloured plates, witli full descriptions of plants which are 
officinal in the pharmacopoeias of Engfland and the United 
States. The quality of both letter-press and figures is well 
maintained ; and when complete the work will be an absolutely 
indispensable one to the pharmacologist, 

“ The Work and Problems of the Victoria Cave Exploration ” 
is the title of an interesting paper read recently by Mr. R. H. 
Tiddeman before the Geological and Polytechnic Society of the 
West Riding of Yorkshire. U is printed by McCorquodale and 
Co., Leeds. 

A WORK entitled tbe “ Anatomia dell* Ape,” by Clerici, has 
been recently published at Milan und^'r the auspices and special 
supervision of the Central Italian Bee-keepers* Association. 
This highly interesting publication consists of a series of thirty 
beautiful chromo-Uthographic plates, 8 inches wide by 12 inches 
high, artistically produced, with admirable frontispiece for bind- 
ing. We understand that the execution of this anatomical work 
his occupied considerable time, and that prizes have been 
awarded to it at the Vienna Exhibition and elsewhere. In con- 
nection with this we may note the receipt of a useful little 
“Manual of the Apiary,” by Mr. A. J. Cook, of the Michigan 
State Agricultural C’oIIege. 

We are glad to see from the 62nd Annual Report of the Royal 
Geological Society of Cornwall that that Society continues to be 
prosperous and useful. 

The Twenty-Second Annual Report of the Brighton and 
Sussex Natural History Society, which is in a prosperous condi- 
tion, contains the following among other papers “ On Recent 
Excavations at Cissbury,” by Mr. Ernest Willett; “On Wing- 
less Birds,” by Mr. T. W. Wonfor ; “ Wliat is a Brachiopod ? ’* 
by Mr, T. Davidson, F.R S. ; and on “The Birds and Mammals 
of Sussex,” by Mr. F. E. Sawyer, 

An English translation has been published of Lieut. Wey- 
precht’s admirable address given at Graz last September, on the 
“Fundamental Principles of Arctic Exploration," of which we 
gave an abstract at the time. We believe it may be obtained in 
I.ondon from Triibner and Co. 

The additions to the Zoological Society’s Gardens during the 
past week include an Ocelot {Fells pardalis) from Para, presented 
by Mr, W. A. Sumner ; a Vulpine Phalangcr {Phalangisia rv//- 
pind) from Australia, presenterl by Mr. C. H. A. Forbes ; four 
Fawn-coloured Field Mice {Mus cei^ncolor) from India, pre- 
sented by Col. C. F. Sturt; a {Cyanoeitta crhlat<i)\xom 

North America, a Chinese Jay Thnish {Garndax chinemis) from 
China, presented by Mr. E. Hawkins; twoBamarers Parrakeets 
{PUxtycercus barnardt) from Australia, dci)Osited ; a While- 
throated Capuchin {Cebus hypoleucus) from South America, a 
Whife-bellied Sea Eagle {(laltaelus leitcoga^ier) itoxa 
a Derbian Screamer {Chatma deebtana), two Green-billed Curas- 
sows {Crax viridirostris)^ a Red-billed Tree Duck {Dendroeygna 
aulumnalis) from Cartagena, purchased; a Bonnet Monkey 
{pfacacHS rad/afus)f bom in the Gardens. 
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LOAN COLLECTION OF SCIENTIFIC 
APPARATUS 
SECTION— MFXHANICS 
PRIME MOVERS 

'pHE subject on i^hich I have now the honour to address you, 
the subject which is to occupy our attention to-day, is that 
of prime movers, that is to say, we are about to consider that 
class of machines which, louse the words of Tredgold, “enable 
the engineer to direct the great sources of power in nature for 
the use and convenience of man.” 

Although macliitics of this kind are, in truth, mere converters 
or adapieis of extraneous forces into useful and managtable 
forms, and have not any source of life, power, or motion, in 
themselves, i.everihele'.s tiiey lmprcs^ us with the notion of 
y ital ityLLJtPd-iL..ls difficult 10 regaid the revolving shaft of a 
waier-whetl or turbine, Set in motion by sonie hidden stream, or 
to gaze upon the stcain-engine actuated by an unseen vapour, 
without, as 1 have said, the idea being raised in our minds that 
the machines 0.1 which wc are looking are really endowed with 
some kind of life. 

Theinvcnticn of such machines marks a very great step in 
the progicss of mechanical science in the world, as it com- 
mences an era distinct from ti>at in which meie machines to be 
acted on by human or animal muscular force were alone in 
existence. Machines such as ihest , highly useful as they may 
be, are, after all, only tools or implements more or less ingenious 
and more or less complex. 

Mankind could not have been very long upon the earth before they 
must have found the need and must have discovered the utility 
of some kind of tool or implement ; they must soon have found 
that the direct action (»f the power of the arm, uhich vas not 
enough by itself to break up some obstacle, became sufBctent if 
that action were applied by the wielding of a heavy club, or 
through the putting uiio motion of a large stone, and thus the 
hammer or its equivalent must have been among the cat best of 
inventions. Such an implement must soon have taught its users 
that muscular force could be exercised through a considerable 
space, could be stored up, and could be delivered in a conceii' 
trated form by a blow. 

Similarly it could not have been long before it must have been 
found that to raise water in the hollow of the hand by repealed 
efforts was not so convenient a mode as to raise it in a bent leaf 
or in a shell, and in this way another implement would speedily 
be invented. We might pursue this line of speculation, and 
doing so we should readily arrive at the conclusion that (without 
attributing to the early inhabitants of the earth any profound 
acquaintance with mechanics) the hammer, the lever, the wedge, 
and other simple tools and utensils, must soon have come into 
existence ; and wc should also be led to believe that when, even 
with the aid of tools such as these, a man singly could not ac- 
complish any desired object, the expedient of combining the 
power of more than one man to attain an end would soon le 
thought of, and that the requisite appliances, sueh as large 
beams used as levers, numerous ropes (which must very early m 
the history of the world have been twisted from filaments) and 
matters of that kind, would come into use. For a corroboration 
of this view, if one were wanted, the fact may be cited that on 
the discovery of any isolated savage conamunity it always is 
found to have advanced thus far in mechanical ait. 

But passing from such machines as these, which are rather 
of the character 01 tools and implements, than machines, as we 
now popularly use the word, one knows that even complicated 
mechanism for the purpose of enabling muscular force to be more 
readily applied, is of very ancient diate. On this point I will 
quote from only one book, that is the Bible, where, at the loih 
and I ith verses of the nth chapter of Deuteronomy, a state- 
ment is made clearly indicating that in Egypt irrigation was 
carried on by some kind of machine »> ked by the foot ; whether 
the treadwheel with water-buckets louiici about it mentioned by 
Vitruvius, cr whether the plank-lever writh a bucket suspended 
at one end and work^ by the labourer running along the top of 
the lever to the other tnd (an apparatus even now used in India), 
wc do not know ; but that it was some machine worked by the 
foot is clear, the statement being that when the Israelites had 
readied the Promised Land they would find it was one abound- 
ing in streams, so as to be naturally watered, and that it would 
not require to be watered by the foot as in Egypt Again, in 

> Address ddivered by F. T. Bramwcll, C.E., F.R.S., one of the vlce- 
ptesments of the Section, May 35. 


Chronicles it is related that King Uzziah loved husbandry, a|ul 
that he made many engines, unhappily not in connection wi^ 
agriculture, but for warlike purposes, “to shoot arrows atiidi 
great stones withal.” Fuither, in the 7th chapter of the Book 
of Job, we have the comparison of the life of man passing away 
swifter than a weaver’s .shuttle ; this points unmistak^ly to 
the fact that there must in those days have been in existence a 
loom capable of \vcaving fabrics of such widths that the shuttle 
required to be impelled with a speed equal to a flight from one 
side of the fabric to the other, and no doubt such a fabric must 
have been made in a macliine competent at last to raise and 
depress alternately the halves of the warp threads. The potter^s 
wheel aUo is frequently mentioned in the Bible. 

Such instances as these arc siifhcient to show that considerable 
progress must havn b.i n made m the very earliest days of his- 
tory in the construction of macliines whereby muscular force < 
was conveniently applied to an end ; but if we leave out of 
accouti', as we tairly may, the action of the wind in propelling 
a boat by sails, and the action of the wind in winnowing grain, 

I think we shall be right in considering that in the times of which 
I have been speaking there did not exist any machine in the 
nature of a power-giver or prime mover. 

Doubtless the want of a greater force than could be obtained 
from the inuscles of one human being mu'-t have soon made itself 
felt ; and intelligent men, conscious of their own ability and of 
their mental power of directing a large amount of work, must 
have been grieved at finding the use of that power circumscribed 
by the limited force of their own bodies, and therefore early in 
the world’s history there must have been the attempt, by the 
offer of some consideration or reward, to induce other men (men 
gitted with equal or stronger muscles, but probably not with 
equal minds) to work under the directions of these men of supe- 
rior intelligence. But when such aid as tliis became insufBcient, 
the way in which, in all probability, the people of those days 
endeavoured to satisfy the further demand would be to make 
captives of their enemies and to reduce them into a state of 
bondage, to grind at the mill, to raise water, or, yoked by in- 
numerable cords and beams to some heavy chariot or sledge, to 
draw along the huge blocks required in the foundations of a 
temple, or for the building of a pyramid, or to act in concert 
on the many oars of a galley, although by what means this last- 
named operation was performed is not very clear. Doubtless 
under this condition of things there must have been an amount of 
human suffering which is too frightful to be contemplated. 

Such machines as those to which I have called attention could 
not have been invented and brought into use without the exer- 
cise of much mechanical skill ; but considerable as this skill must 
liave been it had never originated a prime mover ; it had given 
no source of power to the world, but had left it dependent on 
the muscular exertions of human beings and' of animals. 

Great, then, was the step, and a most distinct era was it in 
mecbauical science, when for the first time a prime mover 
was invented and a machine was brought into existence which, 
utilising some hitherto disregarded natural force, converted it 
into a convenient form of power, by which as great results could 
be obtained as were obtainable by the aggregation of a large 
number of human beings, and could be obtained without bondage 
and without affliction . 

Theie are probably few sights more pleasing to one who has 
been brought up in lacloiies than to watch a skilful workman 
engaged in executing a piece of work which requires absolute 
ma&tciy over the tools that lie uses, and demands that they 
should have the constant guiding of his intelligent mind Handi- 
craft work of such a kind borders upon the occupation of the 
artist, and to see such work in the course of execution is, as 1 
have said, a source of pleasure. But when descending from this 
the work becomes more and more of the character of mere repe- 
tition, and when it is accomplished by the aid of^ implements 
which, from their very perfection require but little mind to direct 
them, and demand only the use of muscle, then, although the 
labour, when honestly pursued, is still honourable, and therefore 
to bo admired, there comes over one a feelinj^ of fear and of 
regret that the man is verging towards a mere implement. But 
when one sees, as I have seen in my t^e, in England, and as 
I have seen ve^ recently on the Continent, men earning their 
living by treading within a cage to cause it to revolve and 
thereby to raise weights, an occupation demanding no greater 
exercise of intelligence than that which is sufficient to start, to 
stop, and to reverse the wheel at the word of command, one 
does indeed regret to find human beings employed in solowaxi 
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occupation, an ocaipation that places them on a level vnlh the 
turnspit. It is one vphich is most propewy out m ow 

crisons as a punishment for aime, accomj^nied, however, wm 
§ic degradation that the force exerted s^l be entirely wasted in 
idly turning a fan in the free air, and thus the prisoner, m addi- 
tion to the fatigue of his body, unde^oes the humihation of, as 

he expresses it, “ grinding the wind. r r t u u 

If they played no other part than that of reheving humanity 
from such tasks as these, pnme movers would be machines to 


tt is that the labourers who were thus relieved would not 
thank their benefactors, and indeed so far as the individuals 
Sted to the change were ccncemed they would have 
cause not to thank them, because they having been taught no 
other mode of earning a livelihootl, and finding the mode they 
knew set on one side by the employment of a prime mover, 
would he at their wit^ end for a mesms of subsistence, and 
would be experiencing those miseries which are caused by a state 
of transition. But in some way the men of the transition state 
must be relieved, and in the next geneiation, it no longer being 
possible to subsist by such wholly unintelligent labour, the 
energies of their dcscendarts would be devoted to gaming a 
livelihood by some occupation more worthy of the mind of 


man. 

Early prime n overs, from their comparatively small size, 
probably did little more than thus relieve humanity ; but when 
we come to consider the prime movers of the present day, by 
-VI hich w e are enabled to contain within a single vessel audio 
apply to its propulsion 8,000 indicated hoise-power, or an cqui- 
v-iUnt of the labour of nearly 50,000 men woiking at one time, 
we find that the prime mmer has another and most important 
claim upon our interest : it enables us to attain results that it 
would be absolutely impossible to attain by any aggregation 
of Imman or ether muscular effort, however biutally indifferent 
wc might be to the misery of those who were engaged in that 
effort. 

Excluding from our consideration light and even electricity, as 
not Veing, up to the piesent time, sources of power on which we 
rely in practice, there remain three principal groups into which our 
prime movers may be arranged, viz., those which work by the 
agency of wind, those which woik by the agency of water, and 
those which woik by the agency of heat. But some of these 
great groups are capable of division, and indeed demand division 
into various branch^. 

Water power may be due to the impact of water, os in some 
binds of water-wheels, tui bines, and hydraulic rams, or to water 
acting as a weight or pressure, as in other kinds of water-wheels, 
and in water-pressure engines ; or to sti earns of water inducing 
cunents, as in the case of the jet-pump, and of the “Trombe 
d’eau,” or to its undulating movements, as in ocean wa^cs. 
The ability of water to give out motive force may arise from 
from the currents of rivers, from the tides, or, as has been 
said, from the oscillation of the waves. 

Prime movers which utilise the force of the wind are few in 
number and in all cases act by impact. 

As regards those prime movers which work by the aid of heat, 
we may have that heat developed by the" combustion of fuel, 
and being so developed applied to heating water, raising steam, 
and woiking some of the numerous forms of steam-engines ; or, 
as in the case of the Giffaid injector, performing work by in- 
duced currents, by the flow of steam ; or we may have the heat 
of fuel applied to vary the density of the air, and thus to obtain 
motion as by the smoke-jack ; or the fuel may be employed to 
augment the bulk and the pressure of gases, as in the numerous 
caloric engines ; or we may have heat and power developed in 
the combustion of gases, as in the forms of gas-engines ; or in 
the combustion of explosives, as in gunpowder, dynamite, and 
other like materials, used not only for the purposes •f artillery 
and of blasting, but for actuating prime movers in the ordinary 
a* nse of the word. 

Again, we may have the heat of the sun applied through the 
agency of the expansion of gases or surfaces to the production 
11 ^ sun-pumps of Solomon de Caus and of 

Belicor, and as in the sun -engine of Erricsson. Finally, we may 
have the sun's ra5s applied direct, as in the radiometer of Mr. 
Crookes. 

A consideration of the foregoing heads, under which prime 
movers ran^e themselves, wUl speedily bring us to the conclusion 
that the main centre all mecnanical force on this earth is the 
fcun. If the prime movers be urged by water, that water has 
attained the elevation from which it falls, and thus gives out 


HI 

power ^ reason of Ite ^ving been evaporated and raised by the 
beat of the sun. If the power of the water be derived from 
the tidal influence, that influence is due to the joint action of the 
sun and the moon. 

If the prime mover depend upon the wind for its force either 
directly, as in windmills, or indirectly, as in machines worked by 
the waves, then that wind is caused to blow by variations of 
temperature due to the action of the sun. If the prime mover 
depend upon light or u| ^n solar heat, as in the case of the 
radiometer and of Ihe sun engine, then the connection is 
obvious ; but if the heat be due to combustion, then the fuel 
which supports that combustion ip, after all, but the sun’s rays 
stored up. It the fuel be, as is now sometimes the case, straw or 
cotton stalks, one feels that they have been the growth of the 
one season’s effect of the sun’s rays. If the fuel be wood, it is 
equally true that the wood is the growth of a few seasons’ exer- 
cise of the sun’s rays, but if it be the more potent and more 
general fuel coal, then, although the fact is not an obvious one, 
-we know that coal also is merely the stored up result of many 
ages exercise of solar power. 

And even in the case of electrical prime movers, these de- 
pend on the slow oxidation, that is burning, of metal which has 
been brought into the metallic or unburut state from the burnt 
condition (or that of ore) by the aid of heat generated by the 
combustion of fueL 

The interesting lecture-rcom experiment with glass tubes 
charged with sulphide of calcium, or other analogous sulphides, 
makes visible to us the fact that the sun’s rays may be stored up 
as light ; but that they are as truly stored up (although not in 
in the form of light) in the herb, the tree, and the coal we also 
now know ; and wc appreciate tlie far-seeing mind of George 
Stephenson who astonished his friend by announcing that a 
passing train was being driven by the sun. We know that 
Stephenson was nght, and that the satirical Swift u as wrong when 
he irs^anced as a type of folly the people of Laputa engaged in 
extracting sunbeams from cucumbers. The sunbeams were as 
surely in the cucumbers as they are in the sulphide of calcium 
tubes, but in the latter case they can be seen by the bodily 
eye, while in the forn er they demand the mind’s eye of a 
Stephenson. 

Aihough the sailing of ships and tlie winnowing of giain 
must from very e.aily time have made it clear that the wndwas 
capable of exercising a moving force, nevertheless, being an in- 
visible agent, it is not one likely to stnke the mind as being fit to 
give effect to a prime mover, and therefore it is not to be won- 
dered at that prime movers actuated by water are those of which 
we first have any record, unless indeed the toy steam-engine of 
Ilicro may be looked upon as a prime move anterior to those 
urged by water. It would appear that in the reign of Augustus 
water-wheels were wed known, for Vitruvius, writing at that 
lime, speaks of them as common implements, but not so 
common as to have replaced the human turnspit, as we gather 
from his writings that the employment of men within a tread- 
wheel was still the most ordinary mode of obtaining a rotary 
force. It would seem, however, that water-wheels driven by 
the impact of the stream upon pallet boards were employed in 
the lime of Augustus not merely to raise water by buckets placed 
about the circumference of the wheels, but also to drive mill- 
stones for grinding wheat, and Strabo states that a mill of this 
kind was in use at the palace of the King of Pontus. 

( 7 h ^ continued,) 


SCIENTIFIC SERIALS 

PoggendorfTs Annalen der Physikund Chetnie^ No. 2, 1876. 
— In the opening paper of this number Dr. Konig describes a 
series of researches in which he sought to study more closely the 
phenomena which occur -when two sets of sound-waves meet in 
air; using sources of sound that were entirely isolated and 
could not act directly on each other, nor in common on a third 
body ; he also chose sources that would give as simple tones as 
possible. The paper is in four parts, treating, severally, of pri- 
mary beats and beat* tones, secondary beats and beat-tones, 
difference-tones and summation tones, and the nature of Uats 
and their action, compared with the action of primary impulses. 
On the last head he finds, inter alia, that beat-tones tannot le 
explained by the cause of difference and summation tones, and that 
the audibility of beats depends only on the number and inje^y 
of the primary tones, not at all on the width of (he interval. The 
number of beats and primary impulses with which both may Ic 
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perceived as separate impnlses is the same ; so, too, with the 
number at which beats and primary impulses pass into a tone. 
Intermittences of a tone, as well as beats and primary im> 
pulses, may pass into a tone, and the periodic maxima of vibra* 
tion of a tone, when in sufficient number. The beat tone formed 
by two primary tones must be always weaker than these, though 
separate beats are stronger than the tones forming them. — In M. 
Grotrian’s researches on the constants of friction of some salt solu- 
tions, and their relations to galvanic conductivity, the method for 
ascertaining the constants was that of observing the oscillations of a 
suspended disc with attached magnet (under the influence of a neigh- 
bouring magnet) in air and in the liquid examined. The observed 
generally similar course of temperature coefficients for fluidity and 
galvanic conductivity, with change of concentration, leads the 
author to conclude that the overcomingof internal friction forms an 
essential part of the work done by a current in passage through 
an electrolyte. In the case of chloride of potassium, it is found 
that the increase of conductivity is almost exactly proportional 
to the per-centage proportion (in the liquid) ; and M. Grotrian 
infers that the chemical changes he conceives generally to occur 
in chemical constitution of electrolytic molecules, on altering the 
concentration, do not occur here, but that with varied concentra- 
tion, at the same temperature, the conductivity is only condi- 
tioned by the proportion of salt and the viscosity. With the 
numbers obtained in the experiments, it is possible to estimate for 
variously concentrated solutions of a salt, the temperatures for 
which the constants of friction have some determinate constant 
value ; then to calculate the numbers for the conductivity at this 
temperature, and inquire according to what law these alter with 
the concentration, lie thus shows that in the case of NaCl, 
KaCl, CaCljj, and BaClg, the concentration and the viscosity are 
the principal factors which determine the amount of the conduc- 
tivity. — In the next paper M. Wiedemann makes some adverse 
criticism on the recent researches of some French physicists in 
the domain of magnetism. — M. Holtz shows that wire-net is 
very well suited for proving that in the interior of conducting 
surfaces there is no electrostatic action. In one experiment, a 
bell-sliapcd cover, made of the net, is brought down by an insu- 
lating handle on an insulated metallic disc connected with an 
electric machine, and on which stands a pith-ball electrometer. 
The two balls do not diverge in the least on working the 
machine ; but if the bell be removed, they do so at once. He 
shows further, how such a bell is like a filter or sieve, holding 
back the electricity while it affords partial passage to gaseous 
matter or dust. If a metallic point connected to earth be 
brought near the electrified bell, the balls are moved, but do 
not diverge, &c. — Hr. Wichmann studies the properties of 
doubly-retracting garnets ; and we note a paper by Dr. Sohneke 
oil the figures eaten out by dissolving liquids on blocks of rock 
salt, and Exner’s method for producing solution-figures. — There 
is an account of an interesting inquiry, lately conducted by Dr. 
W. Siemens, on the velocity of propagation of electricity in 
suspended wiies. 

Proceedings of the Geological and Polytechnic Society of the West 
Ridirn; oj Vorkshii'e, New Series. Part 2. Vp. 5710112. — This 
part contains several very interesting papers on various points of 
local geology. Some of the papers will be of use to a wide circle 
of readers, such as Mr. C, Bird’s on the red beds at the base of 
the carboniferous limestone in the north-west of England, and 
Prof. Green’s on the variations in thickness of the Silkstone and 
Barnsley coal seams in the southern part of the Yorkshire coal- 
field, and the probable manner in which these and similar 
changes have been produced. Mr. Bird considers it better to 
regard the red beds in question as basement beds of the carbo- 
niferous limestone than to attempt to draw any arbitrary line in a 
scries whose members appear so closely linked together. Mr. 
Tiddeman’s concise account of the work and problems of the 
settle Victoria cave exploration will also be welcome. Five good 
plates accompany this number of the Proceedings, 

Bulletin de VAeademU Royale des Sciences^ 2 ser. tome 40, No. 
van Beneden contributes a long paper divided into six 
chapters on the early stages of the embryological development 
of mammals. In 1874 M. Beneden published his paper, in 
which he showed that in Hydractinia spermatozoids are derived 
from the ectoderm and ova from the endoderm. He suggested 
that the same law probably applied to vertebrata. Observations 
supporting his view with regard to Ccelentcrata have been made 
by Koch and Fol, and M. Beneden has made embryological 
studies on the rabbit. A monograph with plates is promised. 
This paper is a On the skeleton of a fossil whale in 


the museum at Milan, by P. J. van Beneden. Following up the 
descriptions of Pachyacanthus and Aulocetus already given, M. 
Beneden proceeds to describe the fossil found in 1806 at Mount 
Pulgnasco, preserved in the Milan Museum, figured by Cortesi 
and described by Cuvier. The description is accompanied by a 
plate, and there are references to fossil whales in the museums at 
Turin, Florence, Bologna, Parma, and Pisa. — On the period of 
cold of the month of December, 1875, by M. E. Quetelet. — On 
the Devonian sandstones of Condroz, in the Ba‘»in of Theux, in 
the basin between Aix-la-Chapelle and Ath, and in the Boulon- 
nais. The paper is illustrated with a folding plate giving nine 
coloured sections, and its scope is to show that the beds of the 
different localities mentioned have the same relative stratigraphi- 
cal relations as at Condroz, All of the subdivisions show a 
remarkable constancy in their petrological and palacontologica 
aspects.— On the description of some new birds, by M. Alph. 
Dubois. They belong to Cyanscitta and Icterus. — The theory 
of carnivorous and sensitive plants, by E. Morren. The article 
is a rhumSoi observations that have been made, and is well 
furnished with foot-notes. The index accompanies this number. 


SOCIETIES AND ACADEMIES 
London 

Royal Society, May 18 . — ** Observations on Stratified Dis- 
charges by means of a Revolving Mirror, by William Spottis* 
woode, M.A., Treas. R.S. 

In a paper ]>ublished in Poggendorff’s Annalen^ Jubelband, 
p. 32, A. WuDner has described a series of observations made, 
by means of a revolving mirror, upon the discharge of a large 
induction-coil through tubes containing ordinary atmospheric 
air at various degrees of pressure. 

Wiillner’s observations appear to have been directed rather to 
the nature of the coil discharge than to that of the stratifications. 

For some time prior to the publication of the volume in ques- 
tion I had been engaged upon a series of experiments very 
similar in their general disposition, but with a somewhat different 
object in view, viz., ihe cliaracter and behaviour of the slrice ; 
and of these, together with some recent additions, J now pro- 
pose to offer a short account to the Society. 

My general instrumental arrangements appear to have been 
similar to those of Wullner ; in fact, they could hardly have been 
very different The tubes were attached to the coil in the usual 
way, and a contact-breaker of the ordinary form with its own 
electro-magnet was in the first instance used. For this and some 
other intermediate forms there was finally substituted a mercu- 
rial break (succe^'slully arranged by "my assistant, Mr. Ward), 
the plunger of which works on a cam attached to the axle of the 
mirror, so that the action of the contact-breaker is regulated by 
that of the mirror, instead of the reverse as in tlie former arrange- 
ment. With the broader tubes a slit was used ; with the nar- 
rower this a(l]unct was less necessary ; while with capillary tubes, 
such as are used for spcclrum-analysis, it could be dispensed with 
altogether. 

Stritc, as observed by the eye, have been divided into two 
classes, viz., the flake-like, and the flocculent or cloudy. Of the 
former, those produced in hydrogen tubes may be taken as a 
type ; of the latter, those produced in carbonic tubes. But upon 
examining some tubes especially selected for the purpose, it was 
found lhar, while to this appaient a real difference corresponds, 
a fundamental feature of the strinc, underlying both, was brought 
out. 

The feature in question was this : that the striae, at whatever 
points produced, always have during the period of their exist- 
ence a motion along the tube in a direction from the negative 
towards the jiositive terminal. This motion, which I have called 
for convenience the proper motion of the striae, is for ^ven cir- 
cumstances of tube and current generally uniform ; and its varia- 
tions in velocity arc at all times confined within very narrow 
limits. The proper motion in this sense appertains, strictly 
speaking, to the flake-like striae only. The apparent proper 
motion of the flocculent stiiae is, on the coiitr|Lry, variable not 
only in velocity, but also in direction ; and on further examina- 
tion it turns out that the flocculent stiiae are themselves com- 
pounded of the flake-like, which latter I have on that acco^unt 
called elementary strim. ^ 

IClementary striae are in general produced at regular intervals 
along the tube. The series extends from the positive terminal 
in the direction of the negative to a distance depmding upon 
the actual circumstances of the tube and current. The length of 
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the colinnOf and consequently the number of the striae, depends 
Minly ttp<» the resistance of the tube, the duration of the entire 
current, and to a certain extent upon the amount of the battery 
surface exposed, and in that sense upon the strength of the cur- 
jcnt. The velocity of the proper motion, other circumstances 
being the same, depends upon the number of cells employ^. 

The paper next gave descriptions of the phenomena cxWbited 
by several tubes ; and drawings illustrative of the descriptions 
were added. i. 

The following are some of the general conclusions to which 
the experiments detailed in the paper seem to lead 

I. The thin flake-like striae, when sharp and distinct in Uietr 
appearance, cither are short-lived or have very slow proper 
motion, or both. 

2 The apparent irregularity in the distribution of such striae 
daring even a single discharge of the coil, is due, not to any 
actual irregularity in their arrangement, bat to their unequal 
duration, and to the various periods at which they are renewed. 
'I'he striae are, in fact, arranged at regular intervals throughout 
the entire column. The fluttering^ appearance usually, noticeable 
is occasioned by slight variations in position of the elementary 
striae at successive discharges of the coil. With a view to divest- 
ing the coil discharge of this irrg^lar character, as well as for 
other purposes, I devised two different forms of contact break- 
ers (one of which is described in the Royal Society's Proceed- 
ings^ 1874) > but I postpone a description of the second, as 
well as of the experinients arising from its use, to another 
» occasion. 

3. The proper motion of the elementary striae is that which 
appei tains to them during a single discharge of the coil. This 
is always directed from the jiositive towards the negative ter- 
minal. Its velocity varies generally within very narrow limits. 
It is greater the greater the number of coils employed. In some 
tubes it may be seen to diminish towards the close of the dis- 
charge, and even in raie instances alternately to increase and to 
diminish during a single discharge. 

4. Flocculent stride, such as are usually seen in carbonic acid 
tubes, are a compound phenomenon. They are due to a suc- 
cession of short-lived elementary strise, which are regularly re- 
newed. The positions at which they are renewed determine the 
apparent proper motion of the elementary strise. If they are 
constantly renewed at the same positions in the tube, the floccu- 
Icnt strise will appear to hive no proper motion, and to remain 
steady. If they are renewed at positions nearer and nearer to 
the positive terminal, the proper motion will be the same as that 
of the elemental y stiiu: ; if they are renewed at positions further 
and further from the positive terminal, the proper motion will 
be reversed. 

5. The velocity of x^i^oper motion varies, other circumstances 
being, the same, with the diameter of the tube. This was 
notably exemplified in the conical lube. In tubes constructed 
for spectrum analysis the capillary part shows very slight, while 
the more open parts ofun show considerable proper motion. 

6. Speaking generally, the discharge lasts longer in narrow 
than in wide tubes. In spectrum lubes the capillary part gives 
in the mirror an image extending far beyond that due to the 
wider parts, 

7. The coil discharge appears, in the earlier part of its deve- 
lopment at least, to be subject to great fluctuations in extent. 
In all cases there is a strom? outburst at first. This, although 
sometimes appearing as a bright line, is always, I believe, really 
stratified. Immediately after this there follows a very rapid 
shortening of tlie column. The extent of this shortening varies 
with ciicumstances 5 but when, as is often the case, it reaches 
far down towards the positive terminal, a corresponding diminu- 
tion of intensity is perceptible in the negative glow. The column 
of stria;, after rising again, is often subject to similar fluctuations. 
These, which are sometimes four or live in number, are succes- 
sively of less and less extent, and reach only a short distance 
down the column or striae. The rifts due to these fluctuations 
wen disappear, and the striae either continue without interrup- 

foUow broken at irr^ular intervals, until the close of the 

, effect of the proper motion, taken by itself, is to 

snonen the column of striae. But, as we have seen, the striae 
renewed from time to time. In regard to this 
wmt, tne head of the column presents the most instructive 
leatur^ iUtw the cessation of these rifts, the general appear- 
ance 01 tne held is thatxif a series of diagonal Imes commencing 
at successive points which fopn the bounding limit of the column 
at successive instants of time. If the points are situated in a 


horizontal line, the striae are renewed at r^^ular intervals at the 
same place ; and the length of the column is maintained by a 
periodic renewal of striae, a new one appearing at the head 01 
the column as soon as its predecessor has passed over one dark 
interval. If the boundary of the illuminated field rises, the 
length of the column increases ; if it descends, the column 
, shortens. In every case, however, the growth of the column 
takes place by regular and successive steps, and not irregularly. 
The intervals of the new striae from one anodier and from the 
old ones are the same as those of the old ones from one another. 

I 9. The principal iilfluence of a change in the number of cells 
! used appears to consist in altering the velocity of proper motion. 
A change in the amount of battery-surface exposed produces a 
corresponding change in the duration of the entire discharge, as 
well as apparently in the development of some of the minor 
details of the striae. 

10. When the proper motion of the elementary strire exceeds 
a certain amount, the stiia; appear to the eye to be blended into 
one solid column of light, and all trace of stratification is lost. 
When this is the case the mirror will often disentangle the indi- 
vidual stria;. But there are, as might well be expected, cases in 
which even the mirror is of no avail, but in which we may still 
suppose that stratification exists. A variety of experiments have 
led me to think that the separation of the discharge into two 
parts, viz., the column of light extending from the positive ter- 
minal, and the glow around the native, with a dark space in- 
tervening, may be a test of stratified discharge ; but 1 cannot 
affirm anything certainly on this point. 

Chemical Society, May 18. — Prof. Abel, F.R.S., president, 
in the chair. — The first paper read was on the action of malt 
extract on starch, by Mr. C. O’Sullivan, showing that under 
these circumstances it is converted into a mixture of maltose and 
dextiin, the proportion of which varies with the temperature at 
which the reaction takes place. — A communication was then 
made by Dr. II. E. Armstrong and Mr. Gaskell on metaxenol, 
the metadimethylated phenol — There were also papers on the 
gases enclosed in cannel coals and in jet, by Mr. J. W, 
Thomas, on phenomena accompanying the electrolysis of 
water with oxidisable electrodes, by Dr. J. H. Gladstone and 
Mr. A. Tribe, and on the estimation of hydrogen occluded by 
copper, with special reference to organic analysis, by Dr, J. L. 
W. Thudichum and Dr. II. W. Hake. 

Meteorological Society, May 17.— Mr. H. S. Eaton, 
president, in the chair. — ^James Lloyd Ashbury, John Broun, 
John Brown, Edmund Cruise, James Eldridge, George Garnett, 
John Hopkinson, Robert Pick well, William Ford Stanley, 
Rupert Swindells, Charles Tarrant, Thomas Taylor Smith, were 
clecied fellows of the Society. The folio mng papers were 
read : — Remarks on the present condition of maritime meteoro- 
logy? hy Robert 11 . Scott, F.R. S. This paper gives a history 
of all that has been done in maritime meteorology since the 
Brussels conference in 1853, up to the present time.— In the 
mean temperature of every day at the Royal Observatory, Green- 
wich, from 1814 to 1873, by James Glaisher, F.R.S. This 
paper, which is a continuation of former ones on the same 
subject, contains the observations for the ten years, 1864 to 1873, 
which lieing combined with the previous ones, give the mean for 
sixty years. On the meteorology of Mozufferpore, Tinhoot, for 
*875, by C. H. Pearson. — New wind chart, by Lieut. -Col. G. E. 
Bulger. 

Physical Society, May 13. — Prof. G. C. Foster, president, 
in the chair. — The following candidates were elected members 
of the Society : — Prof. T. Andrews, Rev. R. 11 . M. Bosanquet, 
M.A., and David Howard. — Mr. Thompson, B.A., B.Sc., con- 
cluded the communication on the supposed new force, which he 
commenced at the last meeting of the Society. In the arrange- 
ment which he has adopted for obtaining the spark, the secon- 
dary current of a Rhumkorff’s coil is made to traverse a short 
coil of wire which is thoroughly insulated from the internal core, 
and into the circuit an arrangement is introduced by means of 
which the current may be made to traverse a variable tiiickness of 
air in its course round the short coil. It is found that if thfr 
spark is very short the spark obtained from the internal core is 
also short, but as we increase the thickness of air to be tra- 
versed, the spark which may be drawn off increases ; the great- 
est effect, however, is produced when one terminal bf the coil is 
connected with the earth, the spark then obtained being about 
half an inch in diameter. Mr. Edison considered that the spark 
was retro-active, but Mr. Thompson showed, by an experiment 


144 


NATURE 


[yune 8, 1876 


tliat deficient insulation might lead to such a conclusion. He 
then proceeded to show that jo^ as the charge given to a gold- 
leaf electroscope is at times positive and at times negative with- 
out any apparent rewn for the change, so if the core of the 
arrangement employed be connected with a Thomson’s galva- 
nometer, the n^idle will be found to wander irregularly about 
the scale on both sides of the zero. In order to show that these 
experiments are identical with those conducted as originally 
described by the discoverer, the terminals of the induction coil 
were connected^ with the coil of an electro-magnet, the same 
means of including a layer of air in the circuit being introduced. 
The eflect in this case was found to be precisely similar to that 
obtained with the special arrangement previously used ; with a 
brush discharge a Geissler’s tube could be illuminated, and, when 
the layer of air was infinitesimal, the spark produced was also 
infinitesimal. It was then shown that, if the spark at the point of 
contact in the key when a direct battery current traverses the 
coil be done away with by shunting the extra current which gives 
rise to it, no spark can be obtained from the core. It thus ap- 
pears that no spark is obtained when there is no necessity for an | 
inducing current to accumulate until it has sufficient tension to 
leap over a resisting medium, and that, as the thickness of this 
resisting medium increases, the spark obtained becomes greater. 
Evidently on these occasions the current has time to attract un- 
like and repel like electricity in the core, and if a conductor in 
connection with the earth be presented to this core, the like 
electricity will escape; hence a spark will result As soon, 
however, as the tension has become ^uiTicient to leap over the 
layer of air, it will be necesSiiry to restore equilibrium in the 
core. Hence there will be a return spark in the opposite direc- 
tion. From these experiments it will be seen that the pheno- 
mena observed may be explained by the ordinary laws of 
induction. 

Institution of Civil Engineers, May 23. — Mr. Aber- 
nethy, vice-president^ in the chair. — ^Thc paper read was on the 
permanent way of railways, by Mr. R. Price Williams. 

Cambridge 

Philosophical Society, May 8, — Mr. W. M. Ilicks drew 
attention to some experiments of Messrs. Stewart and Tail on 
the heating of discs by rapid rotation in vacuo, and which they 
referred to the friction of the ether. It was shown that it was 
not neces.sary to have recourse to this explanation ; that nearly 
all the effects could be accounted for if it is supposed that the 
disc, through the rapid rotation, has expanded and consequently I 
been lowered in temperature ; that whilst rotating it is raised to j 
the temperature of the surrounding region ; and therefore when 1 
the rotation is stopped, and the disc has shrunk to its former 
size, it will give out the heat it had taken in whilst rotating. 
In the case of silver it was sho^vn that the disc ought to show 
a rise of '4” C. if the rotation had been continued for some time, 
and this was compared with the rise of •47'’ C. which Messrs 
Stewart and Tait had observed in an aluminium disc, thus 
showing that the effect was of the same order of magnitude in 
the two cases. It was also shown that if the whole heating 
were due to ethereal friction, that this friction would be •cxx>6 lbs. 
per square foot, and that if we suppose this amount to act on 
the surface of the earth, the day would be lengthened in the 
course of a century by something like ‘006". —Prof. Maxwell 
afterwards made a communication on the equilibrium of hetero- 
geneous substances. 

Stockholm 

Royal Academy of Sciences, Feb, g.-^Herr Gyld^ com* 
municated a transformation of the formula— 

ff 

1 1 + a/i Cos ^am + a J + li‘ | ' 

which plays an important rdlem the method of deducing a general 
formula of perturbation for periodic comets worked out by him. 
This transformation is mainly grounded on the relation— 

— air X 

where 

„W. 

and upon certain algebraic rdations between different ij-functiond. 


The final result is specially applicable when a comet comes to 
that part of its path which lies nearest the perturbing planets ; 
in this case / becomes inconsiderably less than i, and a ™<^y be 
taken to fall within exceedingly narrow limits in the neighbour- 
hood of o. The following papers were given in Myriopoda 
from Siberia and Waigats Island, collected during Nordensk- 
jold’s expedition, 1875, by Anton Stuxbeig. Eighteen species 
are described, of which only one was previously known to exist 
in Siberia, and fifteen are new to science, viz.— Lithobius 10, 
lulus I, Polydesmus 2, and Craspedosoma 2. Of the twenty- 
seven Siberian species now known only two are European. — 
Determinations of geographical position during the Swedish 
expedition to Novaya Zemlyaand the Kara Sea, 1875, calculated 
by E. Jaderin. — On monoecism in fishes, by A. W; Malm. — 
Prof. Borenius communicated magnetic observations made at 
Helsingfors simultaneously with those made by the Swedish 
expedition at Spitzbergen during the winter 1872-3. 

Berlin 

German Chemical Society, May 8. — A. W. Hof- 
mann, president, in the chair. — E. Schunck and II. Romer 
by fusing Anthraflavinic and isoanthraflavinic acids with potash, 
have obtained two isomeric purpurines CjiIIyOg. Anthrapur- 
purine is identical with a substance formerly obtained by Mr. 
Pei kins; fiavopurpurine obtained from the second of the two 
substances is the fourth isomeric purpurine. — A. lioettinger in 
studying anew the decomposition of tartaric acid by heat, believes 
that the formation of pyruvic acid is preceded by that of glyceric 
acid. — Dr. T. Stenhouse and C. E. Groves in treating jiure naph- 
thaline with sulphuric acid, obtained not only jS -naphthaline-sul- 
phurous acid, but also two napthaline-sulphoncs C2oHi4So.j, easily 
separated by sulphuiet of carbon. They yield by oxidation 1 wo 
isomeric naphthaline-sulphuric acids.-- T. Annaheim described 
dibroinonitrooxysulphobcnrid (C(iHrtBiN020Ii)^S02 and the 
corresponding iodo-corapound. The same chemist described a 
red colouring substance obtained by the action of fuming sul- 
phuric acid on cresol. — W. Rimarenko described / 3 -chJoronaph- 
tbaline obtained fiom jS-naphlhol and from 3 naphthaline-sul- 
phuric .acid witli PCI 6, — the method formerly described by M. 
Clare. — E. v. Gorup Besancy and H.Will have investigated the 
liquid secretion of insectivorous plants (Nepenthes phyllauiphera). 
Albumine, fibrine, &c,, are transformed into peptone. This 
digestion takes place in a very short time, when the secreting 
organ of nepenthes has been excited by contact,— the liquid 
having under these circumstances an acid icaction. The secretion 
of non -excited glands is rendered equally active by the addition 
of any acid, jiarticularly of malic and citric acids. - EJ. Vogel 
published lesearches on the influence of different rays of light on 
bromide’ of silver. — F. Tiemanii and N. Matsnold have pre- 
pared nitru-protocatechic acid and some of its derivatives, also 
nitro-vaiiUliiiic acid and acetyl -nitro-vanillinic acid. — F. Tiemann 
and C. Reimcr have obtained poraoxybenzoic aldehyde by 
ticxtiiig ])henate of potassium with chloroform. — E. Hoffmann 
descubed derivatives of hesperidine, particularly an acid 
CjqHj„ 04, which with potash yield protocatechic acid. 
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BRITISH manufacturing INDUSTRIES 
British Manufacturing Industries. By Various Authors. 
Edited by G. Phillips Bevan. (London : Edward Stan- 
ford.) 

I N this series we have presented to us an account of the 
origin and development of those industries which 
have given this country her pre-eminence among nations. 
As stated by the editor, the object of the various treatises 
is simple and unambitious ; no attempt is made to render 
them technical guides to the industries to which they 
relate ; the main idea is to give, in as readable a form as 
is compatible with accuracy and a freedom from superfi- 
ciality, the main features and present position of the 
leading industries of the kingdom, so as to enable general 
readers to comprehend the enormous growth of the last 
quarter of a century. The editor has been singularly 
fortunate in the selection of his co-operators. For example, 
Prof. Warington Smyth tells us all about the mines and 
collieries of the country ; Prof. Hull discourses on quarries 
and building stones ; Capt Bedford Pim on shipbuilding ; 
Mr. Mattieu V/i liams finds congenial themes in iron and 
steel, gunpowder and explosives. The article on cotton 
by Mr. Isaac Watts, the Secretary of the Cotton Supply 
Association, is remarkably full and complete ; Mr. Felkin^s 
little treatise on hosiery and lace is a perfect mine of infor- 
mation, apd forms a most interesting record of perseverance 
and effective skill ; the stories of Jedediah Strutt and John 
Heathcoat will ever be two of the most thrilling chapters 
in the history of the indusliial pi ogress of this country. 
Indeed this series might have been fitly called the 
Romance of British Industry. ^Vc are told of Lee and 
the stocking-framc ; of Wedgwood and Herbeit Minton ; 
of Hargreaves, Arkwright, and Crompton ; of Dud Dudley 
and poor Cort ; and of numbers of others, whose peaceful 
victories have done more for this country than all the 
machinations of her statesmen or the valour of her 
armies. Af repos of the invention of the stocking-frame 
it may be remarked that Elmore’s well-known picture, 
representing Lee, after his expulsion from his college, 
intently watching the lissom fingers of his wife as she 
knits for the support of the household, in order that he 
might imitate their motion, is foimded on a myth. Lee 
was a decent country curate in easy circumstances ; he 
was never married, nor was he expelled from his college. 
But little is known of his history, beyond that, becoming 
greatly discouraged with the reception of his invention in 
this country, he passed over to France, where he died, 
neglected and in misery, in i6io. The history of the im- 
provement of the stocking-frame is not less interesting 
than that of its origin. Since the time of Strutt, nearly 
3^ changes and adaptations have been patented, the vast 
Wrj^ty of which are due to men who commenced life at 
or bench, or at the frame itself, 
history of ^ rise and development ol the lace 
naanhfecturt scaredy less remarkable, and Mr. Fdkin 
” ^ concerning the personal history of its 
and of the trials and sti^gies of Uie inventors 
improj^ of lace-makijig ma^inery. Few trades 
have {wohaidy given rise to sudi an amount of litigation: 
VoL nnr.^Ko» 146 


indeed one can have no real conception of the immensity 
j of the barrister's theme, or how eloquent he must haye 
seemed to the beaver when— 

**he proceeded to cite 

A number of cases where the mt^king of laoes 

Had proved an infringement of right.” 

until he has read tVs essay. The story is painfully 
sad, and its mord is not lost on Mr. Felkin. **Wo 
cannot but remark, ” he says, “ the extraordinary amount 
of latent inventive skill brought into operation by men 
entirely uninstructed in the science of mechanics ; and be 
struck with the time and thought that the knowledge of 
sound mechanical principles would have saved them. . , . 
It is painful to notice how many of these men, possessing 
fine natural talents, from the want of self-government 
failed to use aright even the measure of profit that rgSiphed 
them. . . . Genius was to them rather a curse than a 
blessing. Here are strong arguments for higher scientific 
and moial education to be placed within reach of these 
classes.” 

Mr. Mattieu Williams concludes his capital little 
treatise on steel with a similar reflection. He indignantly 
protests against the fallacy of attributing our industrid 
success to coal or iron-stone, or to any other mere mincra- 
logical or geographical accident. “It is not British 
minerals, but British industrial energy which has given us 
our industiial supremacy. It is not true that we are so 
exceptionally rich in coal. Many other nations possess 
vastly greater stores than ours ; but while theirs has lain 
buried under their feet, ours has been brought to the surface 
and wonderfully used ; to such an extent indeed, that we 
aic actually appi caching the limits of our supply before 
other and older people have tapped theirs. . . The same 
energies which have thus seized upon and utilised the 
rudest source of power to supply the coarser wants of 
ourselves and the rest of mankind, will if properly directed, 
similarly turn to account the more refined and recondite 
energies of nature which science is revealing, and which 
will supply in like manner the higher wants of more 
I advanced civilisation. To succeed in this wc must prepare 
I at once, by affording to all classes the largest attainable 
amount of knowledge of the raw materials and powers of 
nature ; of human means of turning these to profitable 
account ; of the social organisation in the midst of which 
we live, and by which we are to co-operate industrially with 
each other and all the peoples of the earth ; and above 
all, of the individual moral qualities, habits, and attain- 
ments that are necessary for each man’s industrial 
success.” 

It is because other nations are actually turning to 
account “the more refined and recondite energies of 
nature ” that our industrial supremacy is threatened. In 
chemical manufacturing, for example, the pre-eminence of 
the alkali trade belongs to us, but, as Prof. Church tells 
us, German, Austrian, and French manufacturers are inx 
ahead of us in the production of the finer and more 
delicate preparations of the chemist, and stUl continue 
to make remarkable progress. “ If a rare and curious 
substance, discovered by a scientific chemist and mode 
in his laboratory painfully grain by grain, be found 
useful In medicine or dyeing, or some other art, straight- 
way the fot^gn ^nanufactur^ chemist makes it, not hy 
the ounce or pound iiiemly> but by the huadredwetght or 
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even by the ton.” Much of the crude material which 
yields these beautiful and costly products of the conti- 
nental manufactories is exported from England to be 
worked up and reimported. The reason of this lies in 
the more intimate union of science and manufactures 
which prevails abroad. The chemical manufacturer on 
the continent finds it to his interest to attach a sound and 
properly-trained chemist to his woiks to improve the 
established methods of production and to seek to discover 
new processes. 

With the space at our disposal it is impossible to do 
more than merely indicate the scope and character of this 
series of excellent treatises. There aie one or two little 
matters which need revision, and which the editor will 
doubtless set right in future editions : for example, the 
combining proportion of tin is not usually stated as 58, 
nor that of zinc as 32*6. Perhaps the most serious draw- 
back is the very sparing use of illustrations. When given 
they are generally very good ; nothing could exceed the 
beauty and finish of the cuts accompanying Mr. Watts' 
article on cotton. Wc are sorry that the example thus 
set has not been more generally followed. T. 


HUI'TONKS '' GEOLOGY OF OTAGO^* 

Report on the Geology and Gold'Jields of Otat^o. ByF. W. 

Hutton, F.G.S., Provincial Geologist, and G. H. F. 

Ulrich, F.G.S., See. (Dunedin ; Mills, Dick, and Co. ; 

London : Sampson Low and Co., 1876.) 

'T''HE Southern Province of New Zealand is one of 
JL great interest from the variety of its physical fea- 
tures which faithfully indicate tJie wide range of geo- 
logical formations of which it is built up. The sr j\v-clad 
ridge of ‘^The Southern Alps,” with numerous pointed 
peaks and serrated lidgcs, runs along the western coast, 
and is penetrated by deep sounds,” or fiords, not unlike 
some of those on the west coast of Norway. Mount 
Aspiring, at the northern border of the piov nee, reaches 
an elevation of 9,940 feet, while several other points rise 
upwards of 8,000 feet above the sea, forming altogether a 
grand background, from which the rest of the country 
descends towards the eastern coast in a series of 
rolling downs, diversified by deep valleys and numerous 
lakes. The rivers arc remarkable for, in several cases, 
and with much perversity, cutting through ridges, and 
crossing the boundaries of the formations, in a way that 
not long ago would have been attributed to the effects of 
mighty “ convulsions of Nature,” but which the physical 
geologist is now able to account for on very different prin- 
ciples. The Southern Alps contain glaciers which, as Mr. 
Hutton shows very clearly, extended considerably beyond 
their present bounds on two occasions in later Tertiary 
times, and to this agency he refers the excavation of the 
rock basins which now constitute nearly all the lakes of 
the hilly districts. An excellent view of this chain of 
snowy mountains will be found in Dr. von Hoch- 
stetter's elaborate work on New Zealand ; in which 
Mount Cook, Mount Tasman, and the adjacent mountain 
giants are seen towering to an elevation of 13,200 feet 
above the waters of the ocean. 

The work before us is a very carefully prepared, and 
scrupulously accurate, report on the physical features and 
geological structure of the district of Otago which, under 
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the direction of Dr. Hector, the author has explored and 
mapped. The arrangement of the matter is go^d, and ^ 
the descriptions succ net, while the writer is caref^ul to 
notice the labours of others in the same field of research. ^ 
The roughness of some of the woodcut illustrations, which 5 
one cannot fail to notice, is perhaps inseparable from a 
work brought out in a young colony, and is not to be laid 
to the charge of the author. 1 

As already obsenred, the geological formations ofi 
Otago have a wide range in time, extending from ihel 
crystalline masses of the New Zealand Alps (possibly! 
referable to the Laiirentian period) through the repre-® 
sentatives of the Lower Siluiian, Carboniferous, Tiiassic, ^ 
Jurassic, Cretaceous, and Tertiary times down to tha^ 
present day. The thickness of some of these older forma, 
tions is doubtless very great, but the difficulty which the 
author feels in estimating the apparent thickness of some?, 
of these formations at the amount deduced from the dip * 
of the beds may probably be overcome by supposing that ' 
the beds are folded over on themselves — a phenomenon 
of very common occurrence in such districts as that of? 
the New Zealand Alps. The Otago formations have very^ 
properly received names derived from localities where 
they are well represented. The reference to the equivalent * 
formations in Europe is given with some hesitation ; never- 
theless, it cannot be doubted that on the whole these 
determinations are substantially correct— even if we sup- 
pose a relative, rather than an absolute, synchronism / 
owing to the vast intervening space between Euiope and 
New Zealand ; and for all purposes of comparison it is ^ 
not of the slightest importance whether it is one or^ 
the other. 

The grAat oscillations of level through which New 
Zealand has oassed aie well desciibcd and illustrated by 
Mr. Hutton under the head of “Historical Geology,” 
These correspond to some extent with the movements, 
which in Britain- and Europe have enabled us to define 
the limits of the three great divisions of geological time. 
Towards the close of the Pakeozoic period “New Zealand 
probably formed a subordinate part of a large continent, 
whicli, judging by the similarity of the shells and plants, 
joined in the following formations with those of Aus- { 
tralia, India, and Euiope, probably stretched far away to^ 
the northward” (p. 75). ^ 

At the commencement of the Triassic pciiod this con- f 
tinent began in New Zealand to be submerged ; and with J 
one or more slight oscillations this subsidence conliaued ^ 
till towards the middle of the Jurassic period, when the 
whole country w,xs again elevated, and the chain of the ' 
New Zealand Alps was formed. Great denudation of 
the upraised beds ensued, as they remained exposed to^- 
i the atmosphere till Wiq later Cretaceous period. Hence 
the unconformity betveen the Upper Cretaceous and the 
Lower Jurassic roctbs'lttlic Warpara and Putataka forma- 
tions), and the enare absence of the intervening strata. 
Since the great uphec,val here referred to, the New Zealand 
Alps have never been totally submerged, though some- 
times deeply depressed. 

The Upper Cretaceous period was one of submergence 
to all but Ae higher elevations, and at its close there was 
another elevation, accompanied by disturbances of the 
strata, resulting in an unconformity between the Tertiary 
beds and all those of older da*6. These former are found 
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filling in the depressions and old valleys of the Mesozoic 
and Palaeozoic rocks, and often containing valuable beds 
of lignite resulting from the decay of the vegetation which 
found a congenial soil and climate amongst the lakes and 
lagoons of the period. 

Mr. Hutton considers that there was a “ Glacier 
period” during older Pliocene times, and another of less 
importance just before the Pleistocene epoch. Beth of 
these are of earlier date than ‘‘ The Glacial period ” of the 
northern hemisphere, and in the view of the author, as 
well as of Dr. von Hochstetter and Dr. Haast,‘ were due 
not to climatical influences extending over the southern 
hemisphere and differing from those of the present day, 
but solely to the greater elevation of the land in New Zea- 
land at those periods, and the consequent extension of 
snow and ice over a larger area than at present. 

In Mr. Hutton, ''The Theory of the Glacial Origin of 
Lakes,” at least as far as it applies to the province of 
Otago, finds a new and welcome advocate; and bis 
observations on this question are opportune at this time^ 
as Prof. Ramsay*s theory has been challenged by an able 
writer in the pages of the Geological Miis;azifte? Mr. 
Hutton first examines the views of those who have re- 
ferred the origin of these lakes in Otago to subsidences* 
or terrestrial movements, and considering them inade- 
quate, falls back on that of glacial erosion, in support of 
which he can appeal to the evidence of former glacial 
action along the shores of the lakes themselves. 

The latter portion of the volume before us is taken up 
with the report of Mr. Ulrich upon the gold-fields of 
Otago, which is of much local interest, and will doubtless 
prove of value in guiding future adventurers, but does 
not appear to call for special observation in a short 
review. 


OUR BOOK SHELF 


Elementary Algebra^ with Nunmous for U^c 

in I Higher ami Middle- class Sihools. By David Munn, 
F.R.S.E. (Collins’ School Series, 1876.) 


The chief justification, perhaps, for the production of 
this work is that the exigencies of a ‘‘ school series ” 
demanded the publication of an elementary algebra. 
There is not much more in it than is to be found in a 
half-dozen similar works, and the explanations of rules 
seem to us to fall short of those given elsewhere. We 
do not like the frequent use of evidently in an elementary 
work ; our own extended experience with English school- 
boys is that these elementary details are by no means 
evident to the ordinary schoolboy mind. On p. 70 “the 
L.C.M. of and will evidently be is evi- 
dently wrong, for it evidently ought to be Art. 8 

on p. 45 (to show that when a certain algebraical polyno- 
mial is divided by (x — a)j the remainder is what the 
polynomial becomes when in it a is changed to a) is 
useful, and wc teach it to advanced pupils, but we are 
disposed to think that few beginners could grasp the 
^nith.and apply it. On pp. 173 to 776 we have some 
interesting Miscellaneous Propositions on the progressions 
which we do not remember to have seen in previous text- 
books. The most important mistakes we have found are 
on pp. 66, 96, 107, 151, 153. Here we may remark th.at 
mere is a veiy plentiful crop of typographical blunders ; 
many of these we are disposed to attribute to a hasty 


** No Tort ^T«*^***^ * ** Zealand," English translauoo, p. 504. 

The Statements of Mr. Judd have called forth 
joinders m the ensumg number of the for February. 


examination of the “proofs frequent instances, too, 
occur in which 2, 3, or 5 have got interchanged. There 
is a large collection of exercises, but happily no answers 
are given at the end, or the list of errata would doubt- 
less have been greatly enlarged. From the fact that 
for positive integers, “it follows that 

This, wc think, will hardly be admitted; 
we should prefer to assume that the result holds, 

P 

and thence derive an interpretation of alj. The book 
takes in Indeterminate Equations, Permutations, Ratio, 
Proportion, Variation, and the Binomial Theorem. The 
only Scoticism wc have noticed is one that frequently 
occurs : it is, “ we will find,” «&c. 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 
by hts CO f respondents » Neither can he undertake to return , 
or to cot-respond with the writers off rejected manuscripts. 
No notice is taken of anonymous communications, "I 

The Early History of Magnetism 

Permit me to supplement “K.’s” excellent sketch of the 
“History of Magnetism” (Nature, vol. xiii. p. 523) by two 
notices of the “ Mariner’s Compass,” which ^cem to be of earlier 
date than any hitherto found in ICurope. They possess particular 
interest from showing the compass m so lude a stale as to lead 
to the inference that we owe it to a re-discovery rather than to 
an importation from ('hina. The author ol the notices is 
Alexander Neckam, an English writer of the 
and they are now included in a book which was 
in 1857, entitled “A Volume of Vocabularies, 
condition and manneis of our forefathers from 
fifteenth century, edited fiom MSS. in public and private collec- 
tions, by Thomas Wright, M.A., F.S.A., Hon. M.R.S.L., Ulc, 
It was through the zeal and the liberality of Joseph Mayer, 
F.R. A.S., F.S.A., of liebington, that these notices were brought to 
light, and a most useful volume was produced, of which he liore 
the charge. 

As the discovery was mnde by Mr. Wright, it .shall be reported 
in his own word.s. In referring to the many points of interest 
upon which new light is thrown by the vocabularies, he says : — 

“None of these, jierhaps, is tf more importance than the 
curious early allusion to the use of the mariner’s compass by the 
n.ivigators of the western seas. If is well known to all readers 
that this invaluable invention has been formerly supposed to 
have been brought fiom the East, and not to have lieen known 
in the West until the fourteenth ccntuiy, when it was uscfl by 
the Italian mariners. Allusions to it have, however, been dis- 
coveiel by the .students of medimval literature in works which 
date as far back as the thiiteenlh century. In the following 
pages w'e find this invention not only alluded to in the twelfth 
century, but desciibed in such a manner as to show that it was 
then absolutely in its infancy, and to leave little doubt of its 
having originated in the West. Alexander Neckam, in his 
treatise * He Utcnsilibus,’ enumerates among the ship’s stores 
a needle which was placed on a pivot, and when tuincd round 
and left to take its own position in repose, taught the sailors 
their way when the polar star was concealed from them by 
clouds or tempest. I have discovered and printed in the note to 
this passage, a passage in anothei of Neckam ’s works, the in- 
edited treatise ‘ De Naturis Rerum,’ wliich gives a moic distinct 
account of this invention. ‘Mariners at sea,' he says, ‘when 
through cloudy weather in the day wliich hnlcs the sun, or 
through the darkness of the night, they lose the knowledge of 
the quarter of the world to which they are sailing, touch a needle 
with the magnet, which will turn round fill, on its motion c(»Mng, 
its point will bedirccted towardsthenorth.’ A comparison of th«c 
two passages seems to show pretty clearly that at this time the 
navigators had no regular box for the compas^?, but that they 
merely carried with them a needle which had been touched with 
the magnet (perhaps sometimes they carried the magnet also, 
and touched the needle for the occasion), and that when they 
had to use it they merely placed it upon fome point, or pivot, 
on which it could turn with tolerable freedom, and then gave it 
a motion, and waited until it ceased moving. This mode of 


twelfth century, 
privately printed 
’ illustrating the 
the tenth to the 
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using the needle was it must be confe8«;ed, rude enough. The 
passage in the treatise * De Utensilibus * contains one particular 
which IS very obscure, as Neckam informs us that when Ae 
needle ceased moving it pointed towards the east {donee cuspt^ 
acus resptaat omnient) , and as all the manusenpts agree in this 
reading, and it is glossed by est^ this must be the intention of the 
writer I know no way of explaining this, unless it be by the 
supposition that as m the twelfth century, the East was the grand 
object of most voyages fiom this part of tlie world, an attempt 
had been made to improve the magnetic needle, by adding to it 
a limb at nght angles, which should point to the cast when the 
needle itself pointed to the north, and that this was what Neckam 
called the cuspts aens Between this and the date — whatever it 
m«y be — of the poem, also quoted m my note on the passage of 
Neckam, which contains the first allusion to the manner’s com- 
pass m the thirteenth centuiy, an 'itfempt had been made to 
iacilitateits use ^ 7 his was done by thrusting the needle through 
some substance which would not sink, and placing it upon the 
furface of water Guiot de Provins the author of llie po-ni 
alluded to, calls this ubstance a a stick or straw (the Latin 
fesiuca) The manners, he tells us, have a contrivance depend 
mg on the magnet, which cannot fail The magnet, he add-, is 
an ugly brownish stone, to which non is attracted ‘After they 
ha\e caused a needle to touch it, and placed it in a stick, they 
put it m the water, without anything moic, and the stick keeps 
It on the surface Then it turns its point towards the star with 
such certainty that no man will evei have any doubt of it, nor 
will it evei for anything go false When the sea is dark and 
hary, that they can neither see star nor moon, they place a light 
by the needle, and then they have no feai of going wiong , 
towaids the star goes the point, whereby the manners have the 
knowledge to keep the light way 1 1 is an ai t w hich cannot 
fail ’ According to anothd poet, the siihstauce thiongh which 
the retdle wits usually thrust was coik lie tells ns that *ttiC 
mariners who went to I ncsland, or to Gicece, or Acre, 01 
Venice* were guided by the polai tar , but when rt night, or 
m obscuie weather, it was in\jsjhlc, lhe> discoveicd its position 
by the following contrivance - ‘ 7 lity thrust a needle of iron 
through a piece of coxk, so that it is almost buried In it, and 
then touch it with the loadstone, tluu they place it m a vessel 
fill! of water, so that no one pushes it out until the water is calm, 
for in whatc\ei diiection the jioint aims, there without doubt is 
the polar stai * 71 ic MS in which this latter poem was found 
IS undoubtedly of the fouitetnth century , but the poem itself is 
evidently of somewhat older date of the beginning of that century, 
Cl not improbablj of the centurj preceding It is possible there 
fore that this ludcly constructed manner’s compass may have 
continued unimpiovcd until tlie fouiteciith century ” ^ {hdio 
ducHon^ pp 16 18 ) 

* In ihi-* i Uervdl meet with another slight I iit verj ciunus -xllusion to 
the use of the magnetic needle for the puijoses of iiavigtiion ) icques de 
Vmi, one of the historians of the Cl usadet. whovrott lUnut the ycir i i8 
says (“ Hist Hieros, cap 8q) — Acus feirca, postqinni idnmitcmctu 
tigent, ad stellam septentnonalem, quae vehit axis frniuneiiti 1 11s ser^ien 
tiDus non movetur, semper convertitur unde \a 1 dt iiccossaius t IniM 
gantibm m man 

a This very curious poem, a sort of son’, is picserved in a maim tript 
formerly in the collect on of M liarrois of 1 aris, lud 11c w m tliAt of Lcid 
Ashburnhani Jt was first pointc 1 out by M Ir M ichtl, w I o printed the 
portion relating to the n arinei s comrass mil t piefacetc Ins ‘ Liis Inrdits 
(Pins, 1836) As this is now a rare book, 1 base thought it desir 1 h logne 
here the VI hde fa sage as a complement to the extiacts given m the note 
on p 114 of the r resent VO ume It is a hllows — 

"I 1 tie 1 lont 1 ne c t ue tel guise 
IJu'cle est el Inman ent isisse 
Uii tie li 1st tt 1 cflaiuhie 
Li marf iicr v i v t eii Prise, 

I n (j es t f n Acre cu c i \ emsse, 

St vent 1 ar li t jvitt la voit 
Pour nulc lui s u st dt voic, 

1 out jours St tin l cn unt in Jic 
1 ant cst de li gi ans li scr\ isse, 

Se la mers est enfltt 011 koic 
Ik ne sera c on lie le \o c, 

Ne pour g derne ne pour bi e 

Pour bise, ne pour autie af ore 
Nc laist sen clout »er\ise \ fairt 
I a tresmontaigae elere et pure , 

I es maruniers par sou csclaire 
etc souvent hors de rontrairc, 
t de chemin les assCurc 

I I qu mt la nuis est trop oscure, 

S est ele eneor dt tel nature, 

( 1 1 aimant fait le fer traire, 

Si que par forthe ct par droiture 
Lt par nulie qui tous jours dure, 

Sevent Ic Im de son repaire. 


The following is the text of Neckam with the interlmetr 

lUe une pere faut naute ' 

“Qui ergo vult habere navem, albestum habeat, ne desit ci 
fu aguyl mis 

beneficium ignis ^ Habeat etiam acum ® jaculo suppositam, 

tume e enunm aguyl poynt agardet 

rotabitur enim et circumvolvetur acus donee cuspis acus respiciat 

est t ill modo 1 nbi manners 

onentem, «ic que com prebend unt quo tendere debeant naute cum 
cinossura” [the cynosure, Kwoffovpa, or constellation populai ly 
atnpist de 1 eyr tempestc citjossnra 
called Charles’s wain] “ latet in aens turbacione, quamvis ad 
achceem»*nt cirt le petit 

occasum nunquam tendat propter circuli brevitatem.” (“De 
Utensilibus,” p 114) 

Mr Wiight adds “The eaihcst account of the mariner’s 
compis*?, befoie known, was contained m the following lines of 
a satirical poem, entitled the ‘Bible Guiot de Provins,’ tompo ed 
m the thnieenth century (Ilaibizan, “rabhaiix,” tom 11 
p 32S) 

“ Un art font qtu mfntn no puet 
Par la vertu d<* la m miete, 

Lnc pterie laid<» Pt brunete, 

0 t li fers volonticrs «?e joint 
Out SI esg trdent Ji droit ] omt 
Puis c une agnilc 1 out loucliu , 

Ft rn nn festu lont couch 

1 n level* inetent s in/ plus 
1 t li festii/ la ticnt desus 

I Ills s<* tome li I ointe toutc 
Lontre 1 est iile si s in/ d< ut , 

Quf i\ nus horn n en doutei 1, 

Nt j 1 1 01 ri-n ne fausera 
( ) int la mers est ( I srure ct liune, 

C on ne voit estnilc 11 lunc, 

]>ont font I 1 « idle alumei, 
ihu n -int il g irde d esg irt r 
I Onire 1 estoile vi la p nnt 
J r e ont ]i m uuiei (Ointc 
De la diojte v c le tt nir 
( est UDS trs qin ne puet faillcr 

Ihelauguac^e ot the list cxtiact fully be ais out Mr Wright’s 
estimate ol it as not tailici tlian the thirteenth centmy 

Wm CHAirriT 


The Dry River beds of the Rivicia 

Alls IT T. WifAKioN’s letter (Nature, vol xiu , p 448) 
does not seem fully to explain the (lilficulty cxpiesscd by \lr R, 

1 Bartlett (Nature, vol xm , p 406), a difheulty which is often j 
felt by many ol tlie visitors to the Kiviera Mr Wharton is quite ' 
eorrett with regard to the Paghone Ihis stream has, I believe, ~ 
within the last lew years been often in high Hood, and has been i 
more than once within a foot or two of the top of the arches of 1 
the budge which Mi. Bartlett seems to think is unnecessarily ' 
large ihc Paghone, where it passes tluough Nice, is not, 
however, a fair representative of the iiver-bcds of the Rmera, 
When the rivei walls were built, which now retain the Paghone, 
the river bed was, in all probability, made much narrower than 
it previously was, on account of the v due of the land for build- 
ing purposes, and only so much of the uver-bed retimed as was 
necessary to carry away the watei, so that the Paghone now 
completely fills its channel when in flood This is fai fiom 

Son repaire sevent i route, 

Quant h t ms n a de cl u tc goute, 
lout chil qui font ecst mautnse, 

Qm une aguille dC fer boiite 
Si qu ele p rt presque toute 
In I 1 01 de litge et 1 ilisc 
A la pierre d union t bise 
h II 1 v us el plain d yave est mise, 

'si que nus hors ne la deboute. 

Si tost com 1 lav e s isense , 

Car dons quel p irt 1 1 pomte vi*>e, 

La tresmoalaignc est 1 1 sans doute '* 

1 It was believed that the asbestus, when once «ghted, could never be 
exlineuisbed, and hence Ne«-kam lecomnien^ds it lo be earned on shipboard, 
that the sailors iniy never be without fiiy 

^ Jlus rather obscure de enption of the manner t, compass, belonging 
ccrtaanly to the twelfth century, is» the ejfrhest allusion to the use of that 
important instrument lu the middle ages Alexander Neckam has, however, 
f iven a rather fuller description ot it m ipother of ius books, the treatise 
"D“NSi 7 nsRemm, lib =,t 89(MS Reg.iaG xi.fol sjv“). “ N*ut» 
ctiam mare legentes, cum beneficium cuntatis sous m tempore nubilo non 
sentiunt aul etxam cum coligmc nocturnarum tenelirarum mundus obvel- 
vitur ct iguoi mt XU quern mundi cardmeux prora tendat, acum super mag- 
nelcm ponunt, quas circulanter circumvolvitur usque dum, ejus nxotu 
cessante, cuspis ipsius septentnonalem rcspicut.'* iHcrc the error about 
pointing to the east is corrected ] 
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being the case with most of the Riviera torrents. For instance, 
the channels of the streams near Menton, Vintimiglia, and else- 
where, are far out of all proportion to the work they have to do. 
Take the case of the principal stream at Menton. At a distance 
of less than two miles from the sea where its bed is formed of 
rock, it has only a breadth of a few yards, and has no high 
flood-marks Indicating that there is ever a great depth of water. 
If the stream is followed downwards from this point for less than 
a mile, the bed is found to open out to a breadth of from sixty 
to seventy yards. Between these points there are no tributary 
streams adding their waters to account for this increase. These 
large river-beds are caused by the nature of the country which 
these rivers drain. The country is very mountainous, the hill 
slopes are rocky and steep, large areas have no covering of soil, 
and what soil there is does not retain the water well. The 
result of this is, that when rain falls the water rapidly finds its 
way to the streams, and the same amount of rainfall is 
discharged by these streams in a few hours as is discharged in 
weeks by an F.nglish river draining the same area. This ac- 
counts for the.se torrents rising so “ high ” and falling so ** low.” 
It aho accounts for them ** rising ’’ and “ falling ” rapidly. 

But further^ the great and unnecessary breadth of these torrent- 
beds where they approach the .sea seems to be produced somewhat 
in the following way -The valleys through which these streams 
flow descend rapidly from the mountains, but as they approach 
the sea their slope becomes much slower ; tlie result of this is, that 
the gravel brought down by the river fi'om its higher and more 
rapid reache.s, is here deposited, on acermnt of the water losing 
its velocity, and the bottom of the valley becomes filled with a 
bed of gravel, through which the stream wintls sometimes in 
one part, sometimes in another. A very small cause being suffi- 
cient to make the stream “cut ’’into the gravel and alter the 
position of its bed, and caUvSe it to flow in dilTcreiit parts of the 
channel at different times, but it almosl never covers at one lime 
the whole breadth of it. 

That the bed of the principal stream at Menton i.s iinneces- 
sarily large, is evident from the fact that now, on account of the 
increased value of land, they are building a retaining-wall near 
the centre of the stream, and filling up about one-half of the 
river-bed for the }Airposc of cultivation. 

Rivers similar to those of the Riviera are common to all moun • 
tflinou.s countries, Britain not excepted. There is at least one 
salmon river in Scotland, which during the dry season may be 
walked across without wetting the .‘•rdcs of one’s bools, all the 
water finding a passage among I he } nvel. Vet in Autumn, 
when it has lallen to “fishing condi'ion,” it is a stu.^ln of about 
thirty yard.s broad, and an avei age depth of about tu > feel on 
the fords. This river is also subject to great floo<i>, which 
“ come down ’’ rapidly, and “fall ” rapidly. It also has gravel 
deposits similar to those of the Riviera torrents, but in this case 
they are covered with soil and cultivated, and it is with the 
greatest dilhculty and at great expense that the river is pre- 
vented from widening its channel to the proportions of those of 
the Riviera torrents. John Aitken 

Bellngio, Lago di Como, Italy 


Method of Distributing Astronomical Predictions 

1 BEc; leave to observe that the very useful method of dis- 
tributing astronomical pre fictions over a given geographical area 
alluded to in Nature, vol. xiii,, page 71, and a.scribcd there to 
Mr. W. S. B. Woolliousc, was alieady proposed by my father, 
J. J. von I.ittrow, in his treatise, “ Darstellung der Sonnen- 
finstemiss vom 7 September; 1820,” Pest, 1820, as well as in the 
Berliner Aitronomisrhes yahrbuch^ for 1821, page 1 16, and 
1822, page 145 ; subsequently in his “ Theoretischc und prac- 
tische Asironorole,” Wien, 1821, part ii., page 280 ; and last in 
his ** Vorlesungen iiber Astronomic,” Wien, 1830, part i., page 
306. .Since then numerous applications have been made thereof. 
My father expressed the well-founded desire that in the astro- 
uomical almanacs formulae might be given similar to that com- 
municated in Nature. Charles de Littrow 

Vienna, June i 


Acoustical Phenomena 

In connection with Doppler’s disputed theory of the colours of 
stars, the illustration usually employed to as.sist the mind in 
fotnung a conception of the hypotnesis is that of the whistle of 
a passing locomotive. The note of the whistle, which, as it 


approaches, seems shriller than its normal pitch, owing to the 
greater number of vibrations impinging upon the ear in the unit 
of time, falls half a tone more or less, as the engine passes and 
recedes. To unmusical ears the difference in the note is a very 
doubtful fact, only to be taken on hearsay. There is, however, 
another fact of kindred nature to which attention has not, I 
believe, been generally drawn. Almost all railway engines, and 
especially those drawing heavy goods’ trains, have, owing to the 
manner in which the valve-gearing is set, the property oC pro- 
ducing the well-known staccato puffs of steam, audible to the 
ear as well as evident to the eye. Anyone who will listen to 
these puffs as the train dashes by will be aware of a very distinct 
and well-marked change in their apparent rapidity of succession 
at the moment of pa.ssmg. So di.stinct is the change that alroo.si 
invariably the first effect on the mind is the illusory suggestion 
that the train has suddenly slackened speed. This change is 
heard best at night, and when the pas.sing train is a heavy one, 
not running too quickly. It cannot fail to be appreciated even 
by non-musical ears. As an illustration of a scientific principle 
it is, perhaps of the greater value, as a popular error seems to 
exist on the subject of the change of the note of the whistle, to 
the effect Uiat the lowering in pitch is very gradual during the 
approach and recession of the engine, an opinion obviously 
incorrect if the observer be close to the train. 

London, June 7 S. V. Thompson 


Giant Tortoises 

In Nature, vol. xiv. p. 60, it is staled that Commander 
Cookson, of II.M.S. Petrel ^ is bringing home two live specimens 
of the giant tortoise of the Galapagos ; that ij their food lasts, 
and if they are not killed by the cold off Cape Horn, they will 
be the fust specimens seen alive in this country. 

Kven should the tortoises survive tlie two .above given, 
they will not be the first living specimens seen in this country, 

A large specio en brouglit from the Galapagos Islands by one 
of the ships of the late S. K. Graves, M.l’,, lived in good 
health for nearly ten years in our Dulilin Zoological Gardens, 

This animal was examined, after deatli, by Ur. Gunther, who 
.states that it is not identical with the Indian species, as supposed 
by former naturalists. Samuri. IIaughton, 

Secretary Royal Zoological Gardens, 
Dublin 

Trinity C’ollege, Dublin, June 2 


Photography of the Loan Collection Apparatus 

The Lfian Collection of Scientific Apparatus at South Ken- 
sington contains many apparatus, as for instance the first air- 
pumj) of < )tto von Guericke, the first boiler of Papin, the first 
locomotive, &c., which for tlie friends of science will ever be of 
great historical interest. Therefore I cannot refrain from ex- 
pressing the wish that opportunity should be given to take photo- 
graphs of convenient size of some of the most interesting appa- 
ratus. I believe many visitors will feel with me greatly graiificfl if 
such Si more enduring remembrance could be taken home ol an 
exhibition that perhaps for ever will remain unequalled. 

The Hague, June 12 T,. B. 


I ABSTRACT KKPORT TO /VAT UR TP* ON EX- 
PERIMENTA TION ON ANIMALS FOR THE 
ADVANCE OF PRACTICAL MEDICINE 

T he courteous request of the editor of Nat ure that I 
should contribute to his pages an abstract of my 
I experience of the value of experimentation on animals and 
j on the most useful applications of that method of research 
I to the alleviation, directly or indirectly, of animal 
! suffering in all the higher classes of animals is responded 
to in the subjoined notes. 

I have already expressed my views on this subject on 
two occasions at large public meetings of the Royal 
Society for the Prevention of Cruelty to Animals, and in 
1862 I made a report on the same subject to the inde- 
fatigable secretary of that society, Mr. Colam, which 
' report he has recently published, and which on the points 
it refers to is in harmony with the conclusions of the late 
Royal Commission. I have not, however, entered into 
the discussion that for some months past has been m 
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progress, and this for the simple reason that In the 
violence, I had almost said distemper, of the contro- 
versy, I felt I could take no part. In what I am now 
about to record I shall merely bear witness of what I know 
without prejudice to either side. I state this at once 
because I feel morally sure that if I had not been a 
physician, and if I had not from that circumstance studied 
the question in connection with human suffering in its 
most poignant aspects, I should have been one of the 
strongest partizans amongst those who are most strongly 
opposed to experimentation. I differ indeed only from 
them in that I have been obliged to consider the pains of 
men, women, and children in my daily labours, and have 
been forced to the conviction that the actual suffering 
of the inferior animals bears no comparison with that 
which is borne by the human family; that the mental 
sufferings alone of man exceed the physical pains of the 
lower creatures; and that his physical pain is greater in 
amount, in intensity, and in appreciation. 

For my part, the experience 1 have gained from experi- 
mentation has, from the beginning to the end, through along 
period of twenty- six years — during which it has at intervals 
been sought — sprung in almost every instance, directly 
from the desire to apply scientific research to the instant 
use of the practising physician. With rare exceptions 
every inquiry has been prompted by some painful diffi- 
culty that has been suggested at the bedside of the sick, 
or by the sight of operation on the human subject. 

If, therefore, experiment on animals can be vindicated 
by its application to practice, my experience may be of 
use in settling doubts in the minds, at least, of those who 
are not unduly biassed on either side. 

Experimentation on Death f) om Chloroform 

The first series of experiments I remember to have made 
were commenced in the years 1850 and 51, and had 
reference to the mode and cause of death under chloro- 
form. At the time named chloroform had bten in use 
a little over two years, for preventing the pain of surgical 
operations, and already nineteen deaths in man had 
occurred from it. 

These calamities had produced very painful and anxious 
feelings amongst medical men, and my researches had 
for their intention the elucidation of many points of prac- 
tical importance. The mode of procedure was to narco- 
tise the animals with varying degrees of rapidity, with vary- 
ing percentages of chloroform vapour in the atmosphere, 
and during various atmospherical conditions : to notecare- 
fully the phenomena produced on the heart and on the re- 
spiration, and the duration of the four stages of narcotism. 
In some instances the animals rabbits were usually sub- 
jected to experiment — were allowed to recover ; in other 
instances the narcotism was continued to death. When 
the narcotism was made to be fatal the immediate cause 
of death was noted, and the body v as left until the rigidity 
of death could be recorded. Then all the organs w ere care- 
fully inspected in order to see what was the condition of 
the lungs, the heart, the brain, the spinal cord. 

The results obtained by these inquiries were of direct 
practical value. By them I showed in various lectures 
and papers the following major facts 

1. That the cause of the tatality fiom chloroform does 
not occur, as was at first supposed, from any particular 
mode of administration of the narcotic. 

2. That chloroform will kill, in some instances, when 
the subject killed by it exhibits, previous to administra- 
tion, no trace of disease or other sign by which the danger 
of death can be foretold. 

3, That the condition of the air at the time of adminis- 
tration materially influences the action of the narcotic 
vapour. That the danger of administration is much less 
when the air is free of water vapour and the temperature 
is above 60® but below 70® Fahr. 

4, That there arc four distinct modes of death from 


chloroform, and tliat when the phenomena of death from 
its application appear, they are infinitely more likely to 
pass into irrevocable death than from some other nar- 
cotics that may be used in lieu of chloroform. 

I 5. That all the members of the group of narcotic; 
vapours of the chlorine series, of which chloroform is the; 
most prominent as a narcotic, are dangerous narcotics,; 
and that chloroform ought to be replaced by some other 1 
agent equally practical in use, and less fatal. 

6. That so long as it continues to be used there will 
always be a certain distinct mortality arising from chloro- 
form, and that no human skill in applying it can divest it 
of its dangers. 

That knowledge of this kind respecting an agent which 
destroys one person out of every two thousand five 
hundred who inhale it was calculated to be useful no! 
reasonable mind, I think, can doubt. To me who, manyj 
hundred times in my life have had the solemn responsi-! 
bility of administering chloroform to my fellow-men, it! 
was of so much value that I should have felt it a crime if 1 1 
had gone blindly on using so potent an instrument whh-j 
out obtaining such knowledge.’ 

Experimentation with reference to the Deposition of 

Fihrinc in the Heait^ and Prevention of Death f^om 

that CanjiC, 

From 1851 to 1854 I was closely occupied in the study 
of that mode of death which is caused by the sepatation 
of the fibrine of the blood in the cavities of the heart. 
At the time named a medical controversy which had been 
all but silent for a hundred and fifty years, on the ques- 
tion whether the separations of fibrine which are often 
found in the heart alter death are formed before death 
and are a cause of death, or are formed after death and 
arc a mere consequence, was revived and was carried on, 
with much activity, by physicians of different schools. I 
took a leading part in supporting the view that the sepa- 
rations of fibrine took place, as a rule, before death, and 
were the cause of death. I did a great deal to prove the 
Irmh of this then controverted, and now universally 
admitted, position, and I gave the first detailed description 
of the symptoms which indicate the foimation of the clots 
in the cavities of the heat t. The result was that 1 soon 
became too sadly familiar with this class of case, for I 
found that the symptoms, whenever they were fairly pro- 
nounced, indicated the certain death of the sufferer. 
These observations led me,natuially,to look for a remedy ; 
to an endeavour to find a means by which the clot of 
fibrine in the heart could be made to undergo solution. 
Taking clots that had been removed from the dead and 
had been causes of death, I subjected them to different 
solutions to determine their solubility. 1 found them 
soluble in some alkaline solutions, and amongst other 
solutions in ammonia. I also observed that ammonia 
added to blood held the fibrine of the blood, from which 
these clots are formed, in solution. The fact led me to 
expect that by the use of such alkaline solutions a true 
solvent remedy might be found. A case occurred in 
which symptoms of fatal character were fully developed, 
and in the hope of producing solution of the coagulum in the 
heart, full doses of bicarbonate of ammonia were re- 
peatedly administered. To my great satisfaction the 
signs of oppression at the heart ceased, life was evidently 
prolonged, and a fair chance of recovery was presented. 
The hope of recovery was in a few hours, however, de- 
stroyed ; coma supervened, and the patient died from 
that added cause of death. The post-niortein revealed 
that the blood throughout the body was fluid, and that 
the clot which had been in the heart had undergone all 
but complete solution. But the red corpuscles of the 
blood were found also to have undergone the extremest 
disintegration, and the brain and other vital organs were 
intensely congested. 

The inference I drew at this time, it was in 1854, from 
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the example in question, was that the remedy which had 
caused solution of the coagulum had saved life by that 
process to destroy life by the extension of the solvent 
action to the blood corpuscles, and this opinion was so 
fully confirmed by experimentation, that I gave up further 
inquiry on the subject, from the feeling that its continu- 
ance was not warranted. A period of seventeen years 
now elapsed, in every year of which I had occasion to see 
from five to six instances of death from this one cause. 
Some of the deaths from the cause named occurred 
after surgical operations, such as ovariotomy, some from 
croup and other inflammatory affections, others before or 
after childbirth. In 1870 I computed that I had wit- 
nessed ninety-seven of these fatal catastrophes. Mean- 
time there had been found no remedy, but 1 had learned 
from the added experience one new fact, viz., that in three 
instances, although no ammonia or other solvent of the 
blood had been employed in treatment, the symptoms 
of coma supervened precisely as in the case w’here 
ammonia had been administered. At last I obtained one 
clear evidence that the reason of the symptoms was a 
separation of fibrine in the sinuses of the brain. 

Pecurring once more to the use of ammonia as a 
solvent of the deposited fibrine, I thought it justifiable 
now to renew experiment. ft might, I felt, be the 
best course to administer the simple liquid ammonia 
instead of a salt of that substance, by which means 1 
hoped the solvent action would he obtained by an agent 
that was more easily eliminated from the body when the 
administration of it was withdrawn. 

To what extent I might administer the solvent, how far 
I might venture to produce disintegration of the cor- 
puscles of the blood and hope for recovery, wiis the point 
to be arrived at. It could only be arrived at by one of 
two methods— by trying the experiment on the inferior 
animals, or by waiting for the opportunity of testing the 
remedy directly on man in some extreme case of the 
diseased condition specifu d. I chose, and 1 think cor- 
rectly, the first of these alternatives. I subjected an animal, 
a guinea pig, to the administration of ammonia diluted as 
it might be for the human subject, and I continued the 
administration until I found, firstly^ that life was possible 
and safe under a degree of solution of blood which in 
the absence of such a direct test would have been thought 
impossible ; and secondly, that on the withdrawal of the 
solvent Pgent the natural state was slowly but completely 
restored. I repealed the research in order to test the 
best mode of administration. I tried on myself the doses 
that could be swallowed without actual pain, and then I 
planned the measure I would adopt when another instance 
of obstruction of the blood in the heart came under my care. 
I need not repeat here, in any detail, the satisfactory 
results of this inquiry. The facts have been recorded at 
length before the Medical Society of London, have been 
made widely known in the profession of medicine, and 
have gathered confirmation from others. It is sufficient 
for me to state that in 1872, in an example of this fibrinous 
obstruction in the heart,' when the sufferer was to all 
known observation m extremis^ the treatment by am- 
monia, in doses which would have been considered 
poisonous had not experiment on animals proved the 
contrary, was pushed to the full ; that the evidence of 
solution of the obstructing mass in the heart was perfect ; 
and that complete recovery, 1 have no doubt the first 
recovery of the kind, was the result. Since then I know 
of eight more examples in which the same rational method 
of treatment has been applied, with the result of six re- 
coveries. 

Experiinentation for Surgical Learning — Ovariotomy, 

I have sometimes had occasion to perform, or take part 
m experiments on the lower animals in order to learn some 
important detail of surgical practice. The following ex- 
perience of this nature is worthy of special note. 


When Mr. Spencer Wells was beginning his career in 
performing the operation of this century, -the removal of 
ovarian tumours,— a difficulty nrose on the point whether 
in closing up the wound in the abdomen the peritoneum 
ought or ought not to be inchidcd in the stitches. At the 
present time, when so much is kn >wn, this subject may 
appear of little moment ; then it was of vital moment. 
The peritoneum had been held by all authorities to be of 
such importance in the anmial economy that to cut or in- 
jure it was thought to be actiiall> n deadly art, and a man 
who intentionally injured the pciitonrum, in operation, was 
considered, by many, as little belter than a \/antou and 
wicked experimenter on hum.m life. Ought any one, 
therefore, to venture to put two rows of ‘titrlies Ihiougli 
this structure ? Mr, Wells wi.shed to ask the ques- 
tion of nature, by experiment, and 1 helped him. 
Eighteen animals of three classes— guinea-pig's, rabbits, 
and (logs -were first thoroughly nircotised. Then 
the same incision wis made mto tlic abdominal cavity 
as is made in ovariotomy. Afictwards the incision was 
neatly and closely sewn up, in one set of experi nents 
with the peritoneum included in ihe stitches, in the other 
set with the peritoneum excluded. The anima’'^, on 
coming out of their sleep, weic alteiuled to and irealed. 
with as much care as if they had been human until their 
recovciy, which in each case was ra[>id and easy. When 
they bad entirely recovered and the wcumd healed, they 
were submitted to painless death, under aUiesthesia, and 
their 1 odies were examined to cletcimii-C the results of 
the different modes of operation. 

These were the ste[)s of the proceeding, 'fhe 1 sions 
taught wcie of vital value. The cxperiiiunt ition ]u* >Y('d 
beyond thspule that tlic intiodiiction oi ihe stitches 
through the peritoneum addled no danger t(* c opciation. 
They pri^ved further tb<it when tlie per loiu um was in- 
cluded m the stitches, the wound healed much more fumly 
and s.ifely, a fad iifhich (ouid only Jut urn luxnint 
from an operation on a ^abject that ton Id Id tied after 
ofefafion. From that time of piob.itioii in learning on 
to this lime of niatiiicd exireriaice, Mr. \\'ells lias per- 
formed the great opeialion, wi'h which hi .. name is for ever 
identified, 770 times. In Lvoiy instance the ] .iticnts who 
have come under Lis care for oj)eratinn would, presum- 
ably from past experience, have died froin the disease. 
Of his patients operated on an average of three out of 
four have recovered. 1 le has, therefore, by his own hand 
saved between five or six hundred women from one form 
of certain and lingering death. Tow 1 ids this result— a 
result grander than has ever before fallen to the lot of 
any operator of any age he was forlifu d by the experi- 
ments 1 have described to an extent whi'^b no one but an 
operator himself can fully iippn ciale. 

1 am aware there a* c some l^ho would uige tliat ho 
might have learned the facts he u<intL(l to obtain by 
experience, that is to ‘^ay he might h.uc v\ailcd for the* 
results from his operations on women, 'fins plan would 
have made several women in the prin e of life subjects of 
experimental inquiry. I am aware that some would say 
it were better the operation had b(:cn (h*nppcd than that 
any animal whatever had been subjected to suffering for 
its sake. This plan would have bc.n an obstacle to the 
saving of over five hundred women from c uh .mcl corinin 
death in the practice of Mr. Wells alone. Jiiil when U j:> 
remembered that his leaching and cxunjde have been 
followed wherever surgery is jiractiscd, die immbeis of 
women saved from death anO sufieiing during the last 
fifteen years in consequence of wlat was Jeaint by sacri- 
ficing some eighteen dogs, rabbits, and guinea-pigs, it is 
obvious that those who estimate huri an life at its real 
value and observe human sulfering in its most distressing 
forms are compelled, however painful to their own 
feelings, to think and act first for the host int- n sts of the 
human family. . 

What Lord Selbome, one of our most distinguished 
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Chancellors, thinks of the results of Mr. Wellses work 
may be gathered from one of his published speeches. He 
calls it “ one of the most splendid triumphs of modern 
surgical art and modem philanthropy, one of the greatest 
achievements of medicine or surgery in any age.’' Mr. 
Wells himself has repeatedly urged that what he learnt 
by the re&ult of the exj^riments we performed together 
has been of the utmost importance for the success of the 
operation, and in a note addressed to me to-day he re- 
peats and permits me to publish his views in his own 
words : — 

‘‘The few experiments we made on the narcotised 
animals taught in a few weeks, in the early days of ovario- 
tomy, what I could not have learned to this hour, after 
many years’ observations on suffering women. To my 
mind, the loss to the world by the few animals sacrificed, 
when compared with the gain by the lives of the thou- 
sands of suffering women already saved, wherever the im- 
proved methods of operating learned by these experi- 
ments has been followed, is so utterly disproportionate as 
not e\ en to be worthy of consideration.” 

Benjamin W. Kiciiakdson 
{To he continned) 

OUR ASTRONOMICAL COLUMN 

The Comet of 1698. — The orbit of the comet of 1698, 
which appears in our catalogues was caKulated by Halley 
from the observations of Lahire and Cassini at Paris. In 
his “ Synopsis of the Astronomy of Comets ” he remarks 
that the comet “ was seen only by the Pvarisian observers 
who determined its course in a very uncommon manner. 
This comet was a very obscure one, and although it 
moved swiftly, and came near enough to our earth, yet we, 
who are not wont to be incurious in these matters, saw 
nothing of it.” 

The comet was d:tccted on Sept. 2, between ^ and k 
Cassiopem, and thence pursued a southerly course until 
on the 28th of the same month it was last observ'^ed 
between $ and ^ Scorpii. On calculating geocentric 
places from Halley’s orbit, it appears that the elements as 
originally published by him, and as they have been 
successively copied into all our catalogues, give an 
apparent track in the heavens which is totally dilferent 
from that recorded by Lahire and Cassini, and described 
in Anciens M^ mot res de V Academic des Sciences , t. x., and 
which is traced on the chart in the Memoires for 1702. 
Employing positions deduced as closely as practicable 
from the somewhat imperfect details in our possession, 
for Sept. 2, 15, and 28, the following orbit results : — 

Perihelion Passage 1698, Sept. 17*0214 Paris mean lime. 

Longitude of the perihelion ... 274“ 42' ) Equinox 

,, Ascending node ... O5 53 j of 1699. 

Inclination ... ... 55 

Log. Perihelion Distance ... 9*86252 

Heliocentric motion — retrograde. 

On comparing these elements (which very fairly repre- 
sent the apparent track of the comet) with Halley’s, it is 
at once evident that the cause of the failure of the latter 
is the substitution in the “ Synopsis ” of the longitude of 
the descendin^^ instead of that of the ascending node, an 
oversight which appears to have escaped detection hither- 
to. Making this change in Halley’s elements they will 
stand ai follows ; — 

Perihelion Passage 1698 Oct, x8 at i6h. 57m. Greenwich 

Longitude of Perihelion ... 270" 51' 15" time. 

,, Ascending Node 87 44 15 

Inclination 1 1 46 o 

Log. perihelion distance ... 9*83966 

Motion — retrograde. 

The first orbit appears to agree better upon the whole 
witli the path of the comet laid down in the above men- 
tioned diagram. 


The Binary Star o> Leonis.— In the “Transactions 
of the Royal Irish Academy,” vol. 26, Dr. Doberck has 
given the details of a very elaborate determination of the 
orbit of this star, on measures extending to the spring of 
the present year. Madler had previously given two orbits, 
Villarceau one, and Klinkerfues three, so that the object 
had not been neglected, but a longer course of measures 
than had been employed by these calculators was required 
for a trustworthy approximation to the orbit. Dr. Do- 
berck presents the following elements as definitive for the^ 
present : — 

Peri-astron passage 1841*81 

Node 148“ 

Angle between the lines of nodes and 

apsides (A) 12P 4' 

Inclination ... .. 64® 5' 

Excentricity 0*5360 

Semi-axis Major ... ... 0^*890 

Period of revolution ... ... ... 110*82 years. 

From these elements we deduce the following angles 
and distances, exhibiting the course of the companion! 
during the present century ; — 

1878*0 Pos. 75*1 Di&t. 0*56 1890*0 Pos. 102*4 Dist. 075 

82*0 ,, 86*0 ,, 0*62 94*0 ,, 108*5 i» 082 

860 „ 95*0 „ 068 98*0 ,, 113*6 ,, 0*89 

Some remarks on the correction of orbits of double 
stars, appended by Dr. Doberck to his paper on « Leonis, 
one of the most complete of the scries emanating from 
Col. Cooper’s Observatory at Markree Castle, may be 
useful to those who are occupied with these orbits. 

Variarle Stars. — (i) Olbeis’ supposed variable, near}- 
53 Virginis. Mr. J. E. Gore, writing from Umballa,, 
Punjab, on May 13, says he examined the place of this,*, 
star a few nights previous with a 3-inch refractor, and , 
found it about 9 m., being about equal in brightness to^ 
Gibers’ star c, and brighter than his star d, which latter 
appeared more nearly 9^ or 10 than ii, as given by 
Olbers. With an opera-glass the suspected variable was 
“ about the faintest star in the immediate vicinity of 53 
Virginis.” 

(2) 5 Ceti - Recent observations afford a suspicion of 
variability to a small extent in this decidedly reddish star, 
which, by the way, is not found in Schjellerup’s second 
catalogue of objects of this class. It may be advan- 
tageously t omparccl with its neighbours 4 Ceti and 
B.A.C. 5. (3) The Companion of Algol. The small star 

near ^ Persci, appears to have been first remarked by 
Schioter, on October 12, 1787, with a 7-feet telescope, 
power 160 ; on November 3 the distance was estimated 
I' 30". On April 9, 1788, he could not find the small star, 
and hence concluded it to be variable. Observations 
during the last two or three years have rather indicated 
fluctuation of brightness, the star being sometimes caught 
at once, and at others only perceived with difficulty, em- 
ploying the same telescopes and on nights not differing 
materially in transparency. It would not be without 
interest to ascertain definitely by systematic observation 
whether there is any ground for the suspicion first enter- 
tained by Schroter. 

The Dourle-Si'ar y Centauri.— Will one of our 
southern readers put upon record the actual angle of 
position and distance of this object, to decide upon the 
direction and amount of the motion, which at present are 
by no means obvious ? Capt. Jacobs’ measures in 
December, 1857, showed that the star was widening, as 
compared with his estimate in March of the preceding 
year, but he found a retrograde change of angle to the 
amount of 7^’, whereas the angle of 1856, compared with 
Sir John HerschePs measures in 1835-36, rather poitn 
to direct motion. Capt, Jacobs says, in 1857, “Has 
opened sensibly since 1853, being now an easy object, 
whereas then, under the most favourable circumstances, 
it could only just be discerned as not round,” 
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the mammals and birds of BURMA ' 

D uring the last few years of his life, the late Mr. 

Edward Blyth — whose death on December 27th 
1874 we releiren to on the following week — devoted much 
of his lime to the production of a Catalogue of the Mam- 
mals and Birds of Burma. This he had originally cofn- 
menced as a sketch of the Natural History of Burma, 
to form a chapter in a work on that country by Sir A. 
Phayre ; but as he had gone too exhaustively into the 
subject for that purpose, Sir Arthur, on receiving the 
manuscript after its authors death, handed it over to Mr. 
Arthur Grote, with the view of its bemg published in the 
“Journal of the Asiatic Society of Jh ngaU' To this the 
Council ot the Society willingly asstnt-d, the result being 
that Blythes posthumous Catalogue ot the Mainma.s 
and Birds of Burma” has appealed as an extra num- 
ber of that journal, with an interesting and detailed 
biography by Mr. Grote. Different authors, with notes 
and additions, edit the different sections. Dr. John 
Anderion, the present curator ot the Indian Museum of 
Calcutta, has undertaken the Mammals, with the excep- 
tion of the Bats, which have been placed under the 
charge of Dr. (i. E. Dobson ; whilst Lord Walden edits 
the Birds. The editorial notes arc all inclosed within 
brackets, so that there is no difficulty m distinguishing 
the author’s own views. Witlioiii the notes and additions 
the work would not have been a complete one ; as u now 
appeals, it is an exhaustive acco»int of the mamnruh- and 
avi-faiina* of th«' Huunese portion of our Indian Icmpire. 

Mr. ihyth’s peculiar power of perceiving specific ditfer- 
enccs, together with his general scientific acumen, had 
full opportunity of clispla)ing thtinsolves when he in 1841 
unfit nook the charge of the mass of unassorted material, 
m the forms tff skins and bones, accumiilaieil at Calcutta 
by the laliours of Messrs. Hodgson, Cantor, and others. 
His thorough study of these enabled him to employ to 
the grCiti St advantage the oppormnities which occurrctl 
to him ot visiting lluima, which he did on several occa- 
sions, between iSboHjid i8b2. Ihc results of tlicse are 
embodied in the w'oik under consideiatioii, whicli as a 
simple caialo^'uc w(juld have been valuable, but is niadt* 
doubly so l)> the cxtienv ly m^tructlve commtnts which 
accompany many of the descripuous, and indicate how 
acute were ilie pow'crs of their aullior as a naturalist. 
'I’hi.s mnv be liiriher proved by the fact that ot the 129 
specn s of mammals known to inhabit Burma, thirty are 
recognised by name*' given by him. 

As a point to which we would take exception wc must 
refer to the name by which the author designates the 
“ Ear-fnnged Rhmoccios,” first dcscrioed by Mr. Sclatcr, 
from a unique .specimen now living in the Zoological 
(iard* ns in the Regtnds Faik, as Rliinoi'e7 0s lasiotis. It 
happened tliat I3r. Gray had given the name K, crossit to 
the owner of a rhinoceros horn, 17 inches in length, the 
shape of which was diflerent from that of any known 
species. Why, when a new species is discovered, the 
horn should be assumed to be one of those belonging to 
It, is far from easy to understand, and Mr. Blyth gives no 
reasons for his nomenclature. He does place a note ot 
interrogation after the name. If we remember correctly, 
the stutfed specimens of R suiiuitrensis in the British 
Museum bear the name of Ceratorhinus iU)\s7i, 


Mh TEOROLOG Y AT MELBOURNE " 

'^HESE first three volumes of the new issue of the 
^ results of the meteorological observations carried 
in Victoria under Mr. EUery^s direction, give copious 

0 of Mammals and Buds of Burma ” By the late E. Blyth, 

»i* ■ * Journal ol the Asiatic Society of Bengal,” new senes, vol. 

of Observations in Meteorology, Terres'rial Magnetism, I^c., 
Absr** Melbdurne Observatory dui ring the \ cars 1872, ’73. '74, with 

Mcteoiologiral Observations obtained at vauous LocaJitic'* in 
Astronom'*”°^ supetintendence of Robert L. J. Ellery, Guvrrumenc 


details of all -the work done at Melbourne, the chief 
observatory of the colony, the means and extremes of 
barometer and thermometer at fiom six to ten stations, 
and the amount and days of the rainfall at from twenty- 
six to thirty-four stations, the latter being the number of 
rainfall stations in 1874. To these are added, copious and 
very valuable rtsum^s from all the thirty-four stations, of 
electrical phenomena, hail, frost, snow and sleet, fog, hot 
winds, storms of wind, auroras and earthquakes, most 
of which form so important elements in the climatology 
of Victoria. 

The daily results for pressure, temperature, and evapo- 
ration, which are printed for Melbourne from obser- 
vations made at 6 and 9 A.M., and 3 and 9 P.M., have 
been “ corrected” so as to render their value>, and thosC 
derived from them, equivalent to those deduced from 
hourly observations, presumably from the hourly values 
determined by l^r. G. Neiimayer. This method of pub- 
lishing results is objectionable particulaily as regards 
daily observations ; and even as regards monthly means, 
It is not free from serious objection, because, owing to the 
var>ing limits of the daily oscillations, this method of 
coi reeling observations must frequently mislead. 

The aiiemometrical results lor Mclliourne are extremely 
valuable. In the summer months southerly winds and 
in the winter months northerly winds largely prepon- 
derate. Thus in 1874 — while 111 January noriherly winds 
(N.E., N., N.W.) showed a perctniage of 113, southerly 
winds 'S.K., S., S.W.) showed a percentage of 74‘o j in 
July, on the other hand, the numbiTS were, noiiherly, 
58 9, and southerly, 23'2. Again, in July, the three hours 
of the day showing the least velocity of the wind are 4 
to 7 A.M., the mean being 7*2 miles per hour, and the 
three hours of greatest veloi ity noon to 3 P.M., the mean 
being I r8 miles. But in January ihe thue hours of least 
velocity are 3 to 6 A.M., the mean being 6 3 miles, and the 
three hours of greatest velocity 2 to 5 P.M., ilie mean 
being 15*8 miles. Hence in summer, even though storms 
of wind aic then least frequent, the in ixiinurn daily 
velocity of the wind which occuis two hours later, is 4 miles 
gr* ater an hour, being the direct result of the powerful 
a< lion of the sun on the heaud plains of the interior of 
Australia. It is to be hoped that in future issues Mr. 
Kllciy will be able to add to these invahiable tables, a 
table showing the mean houily vanalion in ihe direction 
ot the wind for each month, a climatological datum of 
the til St importance in Meteorology to which wc have 
recently drawn attention in reviewing the reports ol 
'l oronio and Habana. 

To each inonth^s rt suits arc added the barometric, ther- 
momctric, hygrometric, and rain avtrragts for eight of the 
stations, and since nearly all these averages aiefor periods 
varying from eleven to sixteen years, some iiiteresiing 
conclusions of a general character may now be drawm 
applicable to the whole colony. Thus in January the 
average pressure at 32® and sca-level is 29*962 inches at 
Cape Diway, on the coast, and 29*893 inciics at Sand- 
hurst, in the interior; but in July the averages are respec- 
tively 30042 and 30*1 10 inches. These results show a 
diminution of pressure during summer in advancing 
inland, and an increase in winter, a distribution of atmo- 
spheric pressure in accordance with the prevailing winds 
in these seasons. In January the mean temperature 
varies from 6o°*6 at Cape Otway to 70" 8 at Sandhurst ; 
and at Beechworth, which is still more decidedly inland, 
the mean temperature is 2'^'o above that of Sandhurst, 
tliough it be fully 1,000 feet higher. At Cape Otway the 
difference between the coldest and warmest months is 
t 3 °‘ 4 » whereas at Sandhurst it is 25”* i. 

Ihe mean annual temperatures of Cape Otway 54^7, 
and Portland 6i°'5, call for examination. Cape Oiway 
and Portland, which are nearly in the same latitude, both 
on the coast and only about fifty miles apart, show thus a 
difference in their mean temperatures of 6°*8, or a differ- 
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ence equal to that between Greenwich and Montpellier in 
the south of France — a difiference which might possibly 
arise from extraordinary and diverse ocean-currents — 
but to such a supposition current charts give no sup- 
port, The publication might be rendered even still more 
useful by including among the means those of the 
maxima and minima of temperature, and those at the 
hours of 9 A.M. and 3 P.M. for pressure and temperature 
at all the stations, and by indicating on the map the whoU^ 
of the stations from which observations are given in each 
year’s publication. 


AMERICAN-INDIAS STONE TUBES AM) i 
TOBACCO-PIPES 

D uring the summer of 1873, 1 found a single speci 
men of a stone tube, that had been split throughout it'^ 
entire length, as seen in Fig. i. Since then, I have had 
an opportunity of examining several specimens found in 
New Jersey, and fortunately found two in the locality of 
my principal labours, in gathering up the scattered relics 
of the aborigines. 

Fig. I is made of beautiful veined green and black slate, 
is six and one-eighth inches in lengih, slighily oval, and has 
been highly polished. The bore, which is exactly half-an- 
inch in diameter, is circular, uniform and direct. The drill- 
ing has evidently been accomplished by the use of a reed 
with sand and water, and the circular striae are visible 
throughout the length of the perforation. This drilling 
is the more interesting from the fact, that the work, com- 
menced at one end, has be^^n continued to the other, and 
not from either end to the middle, which latter method 
(and much the more common one) produces an hour-glass 
contraction at the point of juncture of the two drillings. 
Six or seven inches, however, w'as not the maximum dcfgh 
at empted at drilling in one direction. Prof. Wyman, in 
“ I ifth Report of the Peabody Museum of Archaeology,’' 


made. As the perforation of this specimen exceeds in 
length that of the preceding, I am led to consider this 
simply as a winged ” tube, and to have had a use iden-,. 
deal with such as above described (Fig. i). While cylin- 
drical tubes, plain or onamented, are quite abundant in 
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the southern and western states, these winged tubes appear * 
to replace them in the northern and mid.ile states. j 

Figs. 3 and 4 represent two specimens of tubes, that 
are of much interest, in that, while of the same general | 
character as the preceding, they have not been bored ; but I 
are made of clay which has been moulded when soft, ’ 
about a straight cylinder, presumably cf wood, and then ^ 
baked very hard. The exposure to fire would necessarily J 
char, if not consume, the encased wood, and so leave a > 
perforation in the clay when baked. This tube has then 
been brought to its present shane by scraping, and the f 
ornamentation lastly carved upon it. In both specimens, : 
the projective figure has l)een broken off, but the remain- 
ing fragment in I'ig. 3 suggests the figure of a mammal, ' 
and that of Fig. 4 possibly a human head. On the tube, 
Fig. 3, will bi'noTired fi' e short parallel lines. Such rows 



ViCi. 1. — One-half natural size, 

p 13 describes “ a cylindrical tube of soap-stone, twen y- 
two inches long and two inches in diameter, tapering 
somewhat at either end. This had been drilled from op- 
po'iite ends, but the two perforations not coinciding, they 
passed by each other, the bores communicatmg laterally. ’ 
We have in this implement, therefore, a single bore at 
least twelve inches long ; which is probably the maxiinuni 
length, for it is difficult to conceive of a stone to be oi 
treater length than two feet, being of any use.^ 1 his n- 
about the maximum of the non-perforated cylindrical 
stones called pestles ; but which probably had ot'-er 
uses than that name implies. 

Fig. 2, represents a quite common form of ornamental 
stone implement, but which, unfortunately, are seldom 
found except in very fragmentary condition. This speci- 
men measures six and seven-eighths inches in length, by 
eight inches, lacking three-sixteenths, in breadth. The 
mineral is a soft sandstone, smoothed but not polished, 
and free from all attempt at ornamentation. Such speci- 
mens, when of less dimensions, have ordinarily been 
classed as badges of authority, gorgets, or if narrower, as 
double-edged axes, which could never have been their use, 
considering the soft material of which they are invariably 

• Mr. Evans, in his “ Ancient Stone Implements of Great Britain, re- 
marks that “ the tubes of steatite one foot in length, found in some of the 
w*nor mounds of the Ohio Valley, must probably have been bored with 
metal." This depends altogether upon their ap. 

of tubes have been found ol nearly that length, which undoubieoijr were 
made before the inUoduction of metal. 



3.--Oueahird ii..laivil hi/c:. 


of short deeply engraved lines are very characteristic of 
the relies found in New Jersey (see figure of Marriage 
Emblem in Nature, vol. xi., p. 436), and are probably | 
record marks, but of what, on an implement like this, it 
is difficult to conjecture. The general shape of these 
tubes, and their diameters render it quite certain that they ^ 
are not simply the stems of clay smoking-pipes. *; 

These two specimens were found in the same grave, 
associated with the ordinary weapons of the aborigines ; 
axes, spears, and arrow-points. 

Fig. 5 represents a stone tube of a pattern quite differ- 
ent from any of the preceding. It is made of very soft 
soap-stone, is quite smooth, and accurately outlined. It 
is four and three-fourths inches in length ; one and one- i 
fourth inches in width at the broad, trumpet-mouthed 
end, and half-an-inch in diameter, where broken. The j 
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perforation is one-fourth of an inch in diameter, and of 
uniform size throughout Such trumpet-shaped speci- 
mens occur elsewhere. Prof. J effries Wyman describes one 
in the Report above quoted, same page. He writes . A 
fragment of another tubular instrument of the same ma- 
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terial (soap-stone) appears to have had a long cylindrical 
body, and ends in an enlarged and trumpet-shaped mouth, 
kand possibly was used as a horn.” 

V 5 faintly engraved upon it a serpent, or what 

appears to have been one. This representation of a ser- 
pent, and the figures on the specimens, Nos. 3 and 4, have 
probably the same object. Either they represent the 
owner, the name of the object being that of the possessor 
of the tube ; or, if they were used solely by the sorcercis 
as medicine tubes,” ^ wherewith they blew away disease, 
then the serpent in the one case, and the figures, now un- 
determinable, on Figs. 3 and 4, were the ‘^gods” or 
“ devils,” through whose inspiration the doctors ” effected 
their cures. Ilow to explain the meaning of the ‘‘ wings,” 
of Fig. 2, is certainly difficult, if I am correct in my surmises 
concerning the other specimens ; but these may simply 
be meaningless ornamentation, just as the broken speci- 
men, Fig. I, when entire, was just as effectual as any in 
blowing away disease, provided the suffering patient was 
made to believe so, by entertaining faith in his physician. 

A few words in conclusion upon the use of stone drills 
in boring through stone. There is, in the museum of the 
Peabody Academy at Salem, ]\Lissachusotts, several hun- 
dred specimens of stone-dnlls, all of jasjier, <and varying 
greatly m length. These siiecimcns, collected by the 
writer, have been frequently c\])erimcnted with, and they 
arc found capable of very rapidly drilling in the minerals 
of which these tubes and “gorgets” usually are made. 
And when sand .ind water are used in addition, it is not 
extremely dilficult to dull in mineral of like or greater 
density. Stone-diills, sueh as here referred to, are not 
fiat, like a slender arrow-point, but quadrangular (diamond- 
shaped) when viewed in section. The points of the few 
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perfect specim ns 1 have found, were motitly vei) highly | 
polished, and the ^ules showed clearly, in some *^])eciiiicns, 
the action of sand. 'Fliese drills vary frmn one to se\ on 
inches in length, and from lhree-si\teenths to over an inch 
in diameter Tor rather the bores they made, had these 
measurements. Figures of such dulls are given in vol. vi. 
of “Amuican Naturalist,” pp. 205—214; also by Mr^ 
Evans, 111 “Ancient Stone Implements of Great Jlntain, 
p. 290, Fig. 230. None of the drills, however, mentioned 
by Mr. ]Cvan», are large, and are cajiable only of perfor- 
ating thin plates of stone. While convinced that a reed, 
with sand and water was most frequently used in deep 
bore% 1 can see no reason tor doubting that stone-drills 
were also used ; for such specimens are by no means rare, 
and no other use can be suggested for them. 

The various forms of stone implements found in New 
Jersey, however specialised, appear to be all traceable 
to others, far less elaborate, and these ruder patterns, 
as I have endeavoured to show, are now found at sueh 
lepths, as a mile, that they may safely be considered as 
greater antiquity and the forerunners of the more 
finished types, the true surface-found specimens. From 
this fact 1 have concluded that the red man of the Atlantic 
coast of North America reached our shores a paheolithic 
savage, and when discovered by the Europeans had 
iVtained to the neolithic stage of culture. 

There is one form of stone implement (and only one) 
mat offers an exception to the assumed rule that the 
ruder antedate the more finished specimens ; that is, the 

* Veneejas (Nat and Civil Hist of Clalifornia, vol. i > p. 97. London, 
^ 7 S 9 ) “They (medicine men) applied to the RufTemiK part of the 

^ttent s body the chtuuaco, or a tube of a very hard black stone ; and 
l^oujcn this they somi times slicked, and other timch blew.*' Quoted by 
.. C Jones, junr., m Antiquities of Southern Indians,” p. 363. 


smoking pipes. There aie no rude or pal«Tolithic pipes 
occurring in New Jersey, nor, I believe, m any portion of 
the country. They are all more or less polished and so 
wrought that they must be classed as a neolithic form of 
stone implement. Among the chipped unpolished imple- 
ments of the river gravels 1 have been unable to find any 
specimen that could be imagined even to be connected 
with the custom of smoking. There is, however, abundant 
evidence of improvement in the tlmt-rhipping art having 
been attained by the red man while an occupant of this 
country, readily traced in the axes, arrowpoints, and 
other forms of weapons and domestic implements ; and 
such advance is not seen in the fashioning of pipes. 

For the reasons already stated, I conclude that the 
custom of tobacco smoking was introduced oi established 
after the red man had attained to the higher division of 
the Stone age ; and that the first pipi‘s were of peiishable 
materials. Such pipes must, I think, have been of wood. 
Succeeding the use of this, which was ncr essarily incon- 
venient, there is reason to believe that a iiide clay bowl 
was attached to the stem, a meie shapeless lump of clay 
that they would soon learn was rendcied somewhat more 
durable by the exposure to heat. The use of clay bowls 
might have arisen, too, by the hardening of the earth 
simply, if the first receptacle for the tobacco was simply 
a depression in the ground, to the bottom of whicli was 



Vi< f> — n un Pipe Howl, n itiirAl s /e. 

placed one end of the reed, through which the smoke wa , 
drawn to the mouth. However this might have been, I 
believe 1 have found fragments oi jnpts so rude in the r 
shape and coarse in their com; osition as to wairant tl c 
belief that such specimens were the foicrunners of the 
durable stone pipes that now occur m scanty nuinbeis 
among the relics of the red men of New Jciscy. 

In.asmuch as the use of clay foi pipe bowls was rot 
abandoned, there of course exists a vast range of excel 
Icnce in the workmanship displayed in then manufacture, 
and many of the fragments that I have found wcie as 
artistically ornamented and made of as carefully prepared 
clay as others were rude and of the co irsest material. 
These rudest specimens are never found in graves, and 
seldom met with except when deeply embedded in the 
soil, suggesting that they were in use before the custom 
of burying the smoking pipes of the dead with them was 
established, and therefore that they antedate the more 
elaborately finished specimens, which are occasionally 
found among the deposited relics of “ grave-finds ; ” but 
such an occurrence is rare in comparison with the pre- 
sence of stone pipes under similar circumstances. 

While the pipe bowls of stone exhibit a considerable 
range in the excellence of their finish, there is not suffi- 
cient variation to warrant one in considering the more 
rudely finished specimens as the older. They are all well 
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made and admirably adapted to their peculiar use. Orna- 
mentation was confined, m the vast majority of cases, to 
the natural markings of the mineral, and not derived from 
any carving as is so marked a characteristic of the pipes 
of the mound-builders. Fig. 6 represents a perfect speci- 
men of such plain pipe bowls as 1 have described. There 
IS no line, straight, curved, or zigzag upon it. The red 
man who made this specimen had utility solely in view ; 
unless the choice of mineral was considered, as giving 
beauty to the finished pipe. The material of the speci- 
men figured is a pale green f»laty rock, veined wnh black. 
The variation in shape of such pipe bowls is of course 
considerable ; and supposing each individual to have 


made his own pipe, the shape was in each case decided 
by the maker’s fancy solely. As in the case of arrow- 
points, of which a score of patterns occur, so with pipe 
bowls. One will scarcely find two precisely alike ; yet 
the “family likeness” is very strongly marked. 

There does occur, however, a second form of smoking 
pipe, but much more sparingly than the preceding, differ- 
ing greatly, both in size and shape. While the two 
patterns occasionally approach in general outline, they 
do not do so sufficiently to warrant our considering the 
one to pass into the other form. 

This variety of pipe, of which Fig 7 is an example, is 
well known as the calumet or “ peace-pipe.” The bowl 



in this case, as a rule, is hkh h smaller, and the laliour of | 
the maker has been expeiKh'd upon the stcm-like bise, 
which in every spet imen I have seen has been quite 1 
elaborately ornamented. The specimen figured is nul as 
much carved as many, but being (juite fierfeci, is lepie- 
sented in preference to fragments of others. 

I believe no specimens of “ animal pipes,” such as are 
found in the Mi^ssissippi valley, have been found in Nfew 
Jersey, which fai.t is interesting, as there is much reison 
for believing that when ihe mound-builders occupied the 
western valleys the red man was already occupying the 
Atlantic coast; and doubtless somclriding was carritd 
on between the two peoples. Therefore, it would be 
natural to expect that such pipes should occur among 
our Indian relics ; or at least that there was sufficient 


knowledge concerning them to suggest to the coast 
Indians the idea of imitating them ; but there is no trace 
of ’such imitation I believe. It is their smoking pipes 
alone, of all their productions in the flmt-chipping art, 
that are dissimilar. 

Through the writings of the earlier missionaries we 
learn of the peculiar uses and significance of these 
calumets, which foinied so pToniinent a feature on all 
impoitant occasions; but whether they were introduced 
by some other race with whom the red man came in con- 
tact, or originated de 7 iovo, it is impossible to determine ; 
but it is quite certain that the spccinif^ns so far brought 
to light do not enable us to trace the evolution of the 
calumet from the simpler form of pipe. 

Trenton, N.J., U.S.A., May 6 Chas. C. Abbott 


NEW me:teorological laboratories 

AT MONTSOURIS 

M MARI^ DAVY, Director of Montsouris Observa- 
• tory, has oigamsed, partly at the expense of the 
French Government, partly at the expense of the City of 
Paris, a chemical and microscopical laboratory for the 
analysis of all the matters m suspension in the air of 
Paris, both quantitatively and qualitatively. A certain 
quantity of air is constantly aspired by an aspirator 
in continued operation. The ozone acting on iodide of 
potassium and starch liberates iodine. The quantity of 
ozone liberated is measured by a titrated solution of 
arsenite of sodium. The matters m suspension are col- 
lected on a glass plate, and the crop is placed under the 
object-glass of a powerful microscope magnifying 1,000 
times. The principal forms arc drawn and plates are 
executed and published monthly in the Transactions of 
the establishment. The analysis of rain-water is conducted 
on the same principles, and the results of chemical analysis 
are calculated and compared with the wind and other 
atmospheric circumstances. 

We are indebted to M. Marid Davy for the principal 
results of the month of February, the first period for 


which the whole system has been put into complete 
operation. 

The electrical department has been fitted up, after a 
preliminary trial, and has been in working ordtr for some 
time. In order better to illustrate the importance of 
these researches we take the liberty of altering the figures 
in order to give the results in round niimbeis for the 
whole area of Paris within the fortihcations. The surface 
is about 80,000,000 square metres. In February 1876 the 
quantity of atmospheric water was 4,500,000 cubic metres. 
This is about double the average, but in some years on 
record the quantity was even larger, in 177^ ^ century 
ago, it was more than 6,500,000 cubic metres. In taking 
as an average the analyses of rain-water, at Montsouris, 
the 4,500,000 cubic metres contained 4,700 kilogrammes 
of nunc acid and 10,700 kilogrammts of ammonia. 
This mass of nitric acid is supposed to have been pro- 
duced by electrical reactions in the atmosphere, and 
ammonia only partly, as Montsouris is m the southern 
part of the city, close to the fortifications. 

The 4,500,000 cubic metres of ram water were also 
proved to contain 172,000 kilogrammes of organic 
matter, and 88,400 kilogrammes of metallic salts or 
products, A number of organic matters have been found 
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to be composed of spores, parts of animalculae, and even 
living infusoriae. Amongst the metallic salts we must 
mention particles of meteoric iron, evidently of cosmic 
t)rigin. It is contemplated by the city of Paris to estab- 
lish similar observations in several parts of the city, 
and the careful comparison of these analyses will prove 
invaluable for establishing a number of most interesting 
facts having a bearing on the welfare of inhabitants, as 
well as on the elucidation of important scientific problems. 

It is also contemplated to make use of aeronautical 
ascents to test the air at any altitude accessible to a 
balloon with horizontal glass plates covered with glycerine. 
The moisture of the clouds is to be condensed on glass 

tubes which wUl be refrigerated. 4 j i,„ 

The ozone testing and measuring has produced also 
startling facts. Although the quantity of ozone is very 
minute, amounting to only a few milligrams per i,ooo 
cubic metres, it has been proved that on Feb. 27, the 
day of the ozone maximum, a quantity of 900 kilog. was 
floating over Paris, if we suppose that the quantity was 
the same as at Montsouris in the whole stream of air 
passing above up to the altitude of i ,000 metre^ 

These results are only a sample of those which may be 
expected from the constant application of the magni- 
ficent system which is now brought into operation for the 
first time, and of which it will be possible to say, Vtres 
(icquirit eundo, W. DE Fonvillle 


NOTES 

7 'he following are the arrangements for the Free Lectures in 
connection with the Loan Collection of Scientific Apparatus for 
the next few weeks. The lecture hour is eight p.m. Saturday, 
June 17, Mr. W. H. Preece on Telegraphic Instruments ; Monday, 
June 19, Mr.Kempe on the Application of Linkages to Machinery ; 
Saturday, June 24, Capt. Abney, F.R.S., on Photographic 
Printing Processes ; Monday, June 26, Dr. Schuster on Ampere’s 
And Faraday’s Instruments ; Saturday, July i, Mr. W. C. 
Roberts, F.R.S., Graham’s Apparatus and what he did with it ; 
Monday, July 3, The Right IIon.Dr. Lyon Playfair, C.B.,F.R.S , 
Otto von Guericke’s and Black’s Instruments ; Saturday, July 8, 
Dr. Gladstone on the Instruments lent by the Royal InstituUon. 

On the ist inst. the Society of Arts of Geneva celebrated the 
^rst centenary of its existence. Founded in 1776 by II. B. De 
^^aussure and some of his friends, it has continued ever since to 
Render real service to Switzerland in the departments of Arts, 
industry, Commerce, and Agriculture. Without having any 
i&ircct connection with science, it has always, however, been 
^Associated with it, and all the scientific men of Geneva have 
J'from time to time taken a share in its proceedings ; the Pictets, 
:De Candolles, De la Rives, and other well-known names, have 
at various times been presidents. A prize founded by Aug. De 
’ Rive, to be awarded to the discovery most useful to Gene- 
vese industry, is intrusted to the care of the Society. In order 
Worthily to celebrate the centenary, the Society had announced 
various competitions in the different branches with which it is 
connected, and which appealed to all manufacturers of horolo- 
gical instruments. The nature and terras of this competition 
^We announced last Octol>cr (vol. xii., p. 525). It was an intcr- 
ytional competition in chronometry, in which there was a 
ge number of competitors, and of which the results have been 
|>w made known. A Prize of Honour was awarded to M. 
|lysse Nardin, of Lode, Neuchdtel ; six equal First Prizes 
jvere awarded to M. H. R. Ekegrin, of Geneva, Messrs. Parkin- 
and Frodsham, of London, Messrs. BadoUet and Co., Geneva, 
iaj|rcdard et FUg, Geneva, M. Ed. Perregaux, of Lode, and M. 

Piguct, of Geneva ; other awards were likewise made. 
“)After the general meeting and the distribution of prizes, a ban- 
it(*iet was held, at which about four hundred members of the 


Sodety were present ; this was followed by a conversazione on 
the terrace of M. Th. De Saussure, grandson of the celebrated 
naturalist, the founder of the Society, on the very pi ace where 
the first meeting was held a century ago. 

At the meeting of the Royal Geographical Society on Monday, 
Sir Rutherford Alcock, the new president, in the chair, a paper by 
Mr. E. D. Young, R.N., was read, on a journey to the northern 
end of Lake Nyassa. Tlie cruise round Lake Nyassa bad occu- 
pied a month, and the area was much larger than Dr. Living- 
stone thought, the north end extending to 9*20 S. lat. In most 
parts it was very deep, and in several places no bottom could be 
found with 100 fathoms of line. A range of mountains nearly 
100 miles in length, extended above the lake, some reaching an 
elevation of 10,000 or 12,000 feet. There were also numerous 
rivers running into the lake, but none navigable for any dis- 
tance. At some parts there were numbers of villages built 
on piles in the lake ; many people in other parts living on barren 
rocks. Mr. Young added that he intended to be back to 
England in a few months, and would in the meanwhile make a 
more perfect survey of the lake and give the results to the Geo- 
graphical Society on his return. A paper on “The Valley of 
the Tibagy, in Brazil,” by Mr. T. B. Wither, C.E., was also read. 
The author of the paper was engaged in conjunction with others, 
in August, 1871, in exploring that section of the Ivahy Valley 
which lies between Colonia Theresa and the Corredeira de Ferro, 
or “ Iron Rapid.” 

The University of Oxford proposes to confer the degree of 
D.C.L upon the following, among others : — Prof. W. H. Miller, 
F.R.S. , Prof. J. Clerk Maxwell, F.R.S., Dr. Samuel Birch, 
and Lieut. V. L. Cameron. 


The Oxford University Bill was read a second time in the 
1 louse of Commons on Monday. In the debate which followed 
there was nothing worthy of comment. 

The annual conversazione of the Society of Arts will be held 
at South Kensington Museum on Friday, the 23rd inst. 

In a lecent issue of the Italian medical journal V ImparstiaU 
laments that the unjust and ridiculous accusations of a number of 
strangers resident in Florence and of an exceedingly ^small 
mmority of the inhabitants should have induced Prof. Schiff to 
accept the chair which has been offered to him at Geneva. The 
loss to physiology in Italy will be so great that, according to a 
communication in the Daily News, the Bersagliere believes that 
the Minister of Public Instruction will use every endeavour to 
make the illustrious physiologist withdraw his resignation. 

Excellent accounts have been received from the German 
North Asiatic Expedition, which; has arrived as far as Semi- 
palatinsk, in Siberia, and has obtained living specimens of the 
large Argali sheep {Ovis ammon) of Linn.eus. 

The veteran ornithologist, Dr. llartlaub, has in preparation 
a new work upon the Ornithology of Madagascar and the adja- 
cent islands. Since Dr. Ilartlaub’s original memoir on this 
subject was published in 1861, since which time Pollen, Van 
Dan, Crossley, Grandidier, and others, have done much to 
increase our knowledge of the avifauna of Madagascar. 


We hear from Sidney that the sum of 800/. had been rai^ 
towards Signor D’ Albertis’ expedition up the Fly River, New 
Guinea ; and that he was intending to start from that city on 
the 19th of April with the steam-launch loaned to him by the 
Government of New South Wales. 


We regret to hear that the strife at Sidney about the dismissal 
of Mr. Krcfft from the post of Curator and Secreti^ ot t e 
Australian Museum ia not over. The sul^ect amt before the 
Legislative Assembly on the 6th of April, and provo 
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angry disaission. Mr. E. P. Ramsay has been installed by the 
trustees as Mr. Krcfft’s successor, and is in full work ; but the 
Supreme Court has decided that the trustees had no real autho- 
rity to remove IMr, Kreflft. Whatever the issue may be, every- 
one acquainted with the case must hold that Mr. KrciTt deserves 
fair and liberal treatment as one of the few naturalists in Australia 
that have done good original work in spite of many surrounding 
difficulties. 

On June 7 a violent thunderstorm occurred at Valbonne, a 
large plain at a little distance from T.yons. The only objects 
struck were buts full of soldiers and arms, and the occurrence 
furnishes a good instance of the ** power of points” and the 
attracting power of metals and living beings for lightning. Three 
tents were struck in succession. The occupant of the first was 
absent at the moment, and the effects were relatively slight, pro* 
ducing only the breaking of stones and dispersing of dust. In 
the second instance a soldier who was standing erect in front of 
one of the tents vras struck ; but the tent being located in the 
vicinity of an electric telegraph the lightning escaped by i% fired 
the wires, and broke a dozen poles. This may suggest a very 
easy method for protecting an encampment. The third flash 
struck a number of tents placed in a zig-zag line, doing much 
damage, several of the occupants being either killed or wounded. 
In one tent three men were killed and seven wounded. All of 
them were either touched in both legs or on the right side except 
one, who was -wounded in the right eye. In another tent four 
men were -wounded, all of them in both legs or in the left one. 
In other instances men -w.’^ere turned round in or lieaved out of 
their beds. In all the instances referred to the men were lying on 
their beds, made of iron, and the sentry standing in front remained 
unhurt. In one tent a man, who was lying between two men 
who w^ere killed, escaped unhurt. The uniforms of the soldiers 
were perforated and exhibited small spots ; one, four centimetres 
in diameter, entirely sulphurised. A chemical analysis will be 
made of this part of the uniform, and the result communicated 
to the Academy of Sciences. 

At a meeting of the Cymrorodorion Society held last Friday, 
in the Memorial Hall, Farringdon Street, Prof. F. W. Rudler, 
F.G.S., read a paper on “Natural History Museums, with 
Suggestions for the Formation of a Central Museum in Wales.” 

The boring of the shafts for the Anglo-French tunnel is pro- 
gressing favouiably. A pump has been erected for the draining 
of the works. Water has been already met -with in abund- 
ance, although the depth reached is only 40 feet. The intended 
level is 60 feet further down. 

The Edinburgh Town Council, it is stated, have agreed to 
apply to the Government for aid to the building fund of the 
University extension scheme, and to memorialise in favour of a 
parliamentary grant. The Council had previously subscribed 
1,000 guineas to the fund on their own account. 

The Geographical Society of Paris has received good news 
from the Gaboon expedition. Lieut. Brazza and M. Marche 
have located themselves at Okanda, 500 miles from the mouth 
of the ,Ogowe, and are establishing permanent settlements and 
ready means of communicating with the factories on the coast. 
They lost a part of their baggage and goods in crossing rapids, 
but having been enabled to send messengers to the French 
Gaboon settlement they will recover from their losses and will 
proceed further in the untrodden region. 

On June 8 the French Society of Amis des Sciences held its 
annual meeting at Paris. M. Bert gave a lecture on the Zenith 
balloon catastrophe in connection with the inhalation of oxygen. 
This Socieiy was founded by the Baron Then^rd fpr^T^SslaUig' 
scientific men in their work and their families their death. 


The French Society for F.ncourageraent of National Industry 
had to vote this year the great Prony prize for the most use- 
ful invention in mechanics discovered during a certain number 
of years. The award was made to M. Henry Gilfard, of 
Paris, the aeronaut, for the invention of his injector, used in all 
locomotives. The invention is fifteen years old, and the patentee 
has realised through this his single invention a ♦ertune falling 
very little short of half a million sterling. 

We take the following from the Geographical Mat^azine : — 
Dr. P. Ascher<?on left Benisuef for Medinet-el-Fa3rum, on 
March 16, and started from the latter place on the 24th, en route 
for the Little Oasi«, the botanical exploration of which consti- 
tuted the object of his journey. On April i he reached BauTti, 
the preoent capital of the Oasis pirva, by the same route as that 
followed by Belzoni in i8i6. This journey proved that no 
“ Bahr bela ma” or old river-bed exists in that poition of the 
Libyan Desert. After an cxhausiive exploration of the oasis, 
l>r. A*fchcrson started on May i on his return journey, travellirg 
by an entirely new route, and rearbing the Nile at Samalut. 
The botanical exploration of the oases of the Libyan Desert 
begun two years ago by Dr. A«cherson, whilst a member of 
Rohif's expedition, has thus been termmateii, and severz-l ^acts 
of great interest have been ascertained during this last journey as 
regards the Fa3nim, as well as the I/ttlc Oasi<!. Several species 
of plants met with far to the ei^t and soiUh-wcst, in xVi-ta, but 
not in the Valley of the Nile, or in the de'^erts to the cast of it, 
occur also in the oases. Some of the more rcmsrkablc of these 
plants are Dianthnt Cyri^ Populus euphi'atica P, dhunifilui 
of Mongolia), and Pt osopsis Stephaniaua, 

Tiic Society of Ethnology of Paris has piopo.sed, frr 1S76, 
a prize to the best mt-moir on “The Slavonic Ra^e, and Maps 
of the Countries inhainted by vSlavonuns.” The pii/e will be 
awarded in December, and the memoir may be written in English 
as w'cll as in French and in several other language , not excluding 
Po ish an<l Russian. 

TitE twenty^fjfth Annual Educational Conference of the 
Society of Arts will take place on June 23, at ii o’clock. The 
chair will be taken by Sir Henry Cole, K.C.B. With the view 
of giving special interest to the Conference this year, the Council 
have decided that the subject of adult education, especially in 
reference to technical instruction and its promotion by the action 
of the Government, shall form the princip.al subject for dis- 
cussion. 

Prof. E. Qui.TFT.Fr has written a brief notice in the Bulletin 
of the Royal Academy of Belgium, of the storm of March 12, 
1876, which was the most violent hitheito observed at Brussels, 
the wind having reached the enormous prcs^iiro of 144 kilo- 
grammes per .square metre, or nearly 3oll)S. per s<[uarc foot, and 
the barometer fallen to 28*560 inches at sea-lcvel, having only 
once fallen below this point since the founding of the Obser- 
vatory in 1833. We are glad to see that Dr. Buys Ballot is also 
examining this remarkable storm, which he will be able to do 
very fully owing to the number of registering barometers iu 
operation at the Dutch Meteorological Stations, 

In the Supplefututo alli Meleorologia Italian a, anno 1875 
fdsc. ii., there appears a very valuable paper, by P. F. Denza 
on the distribution of the rainfall in Italy during 1872. Thi 
paper, which is one of great ability, details the rainfall of tha 
year, comparing it where possible with the averages of pas 
years ; and in consideration of the singular diversity with seaso 
of the rainfall of the different parts of Italy, the stations ai 
classed according to five zones, viz., Alpine, Prc-alpinc, Ea 
Apenniiie, West Apennine, and Sicilian, The details of ll 
great rains of October 1872 are very interesting, the amou’ 
for the month being 40 inches at Pallanza, 41 inches at Crabbi 
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If the object is merely to raise water this can be done without 
the employment of either water-wheel or turbine. When a small 
quantity is required to be raised to a considerable height the 
Montgolfier ram is employed. No. 1,996, which I have before 
me, is a glass model of such a ram, but I fear it is too small to 
be visible, except to those who arc very near to the table. You 
are, however, all aware that the principle of action consists in 
the sudden arrestment of a column of water flf»wing with a velo* 
city due to the head. Tlic water on being arrested performs 
two functions, a small portion raises an outlet valve, and thereby 
passes into an air-ves'^el against a jiressure competent to drive 
the water up to the desired height ; while the main body recoils 
along the supply pipe ; then, the escape valve having opened the 
water that has rccoUtd, retunis, a large portion passes out of the 
valve, and thus the velocity being fully estal^Ushed the escape 
valve shuts and causes another arrestation and a repetition of the 
working. This is an implement by whuh a large volume of 
water coupled with a low tall, cm be made to raise a portion of 
itself to a great height, lint tiieie is a converse use of w.atcr, 
wherein the emplo>ment of a small stream of water movbig 
rapidly (owlii^ to its having fallen from a considerable height) is 
caused to induce a current in other water and to diaw it along 
with itself at a diminished velocity but still with a v'''ocify com- 
petent to raise the united sticam to a Itss heighi, and in tliis 
manner manv swamps and marshy lands have been drained. 

This employment of the induced cuirc nt as a prime mover is 
described % Venturier in the record of his experiments made at 
the latter end of the eighteenth ccnluiy, and within the last few 
years Mr. James Thomson has applied th" same principle -with 
great success in his jet pump. 

The next mode 1 sliall notice of obtainijig motive power fiom 
water, is also one wlitre it operates by an induced current; this 
is the *‘Trombe d’tau,” an appaiatus wherein wat'u falling 
down a vertical pipe, induces a current of aw to de^cai \ with it. 
The lower end ol the vertical pipe being connfctcd adih the upper 
side of an inverted vc'^.sel, the bollom of the sides of vhuh 
ve.«sel is seaVd by a water joint, then the water dashing upon a 
block placed below the mouth ot the pipe, is separated from the 
air, so that while the water descends and escapes fiom under the 
sides of the vessel, the ah- rises and accumulates iii the iippci 
part from whence it can be led away to blow a forge file. 'I'litsc 
machines are dercribed in Jlclidor’s work. 

The utilisation of the ri«e and fall of the tide is also fully 
described byBelidor, who gives diawings of channels soariangcd 
that during both the rise and fall of the tide the wheel, notwith- 
standing the reversal of the currents, revolves in one and the 
same direction. The tide is a source of power winch it is highly 
desirable should be utilised to a greater extent than it is ; if wc 
consider the enormous energy daily ebbing and flowing round 
our shores, it does seem to be a matter of great regret that this 
energy should be wasted, and that coal should be burnt as a 
substitute. 

The last mode in which power may be obtained fiom waUr, 
to which I have to allude, is that of the employment of the 
waves, 

Earl Dundonald, better known as T.ord Cochrane, proposed 
by his patent of 1833 to utilise this power for propelling a vcs^cI; 
this he hoped to accomplidi by the use of cylinders containing 
mercury, the oscillations of which were to cau'«e a vacuous con- 
dition in the cylindeis, and tlierehy give motion to an aii- 
pressure engine. Lafe’y we have had produced before the 
Institution of Naval Aichitecbs, and also before tlie Ihiti'.h 
Association at Bristol, the apparatus of Mi. Tower, by whiih 
the motion of the w^wos is to be utilised ; a model cons^tiuctcd 
on this principle has driven, it is said, a boat against the wdnd at 
some two or three miles an hour. 

The next kind of prime-movn-s in order of date to be con- 
sidered, are those that are worked by the wind. 

Although undoubtedly the propelling of a ship by saih, and 
even the winnowing of grain, must have long preceded the 
invention of a prime mover driven by water, yet tlie employment 
of the wind as a source of motive power for driving macliineiy^, 
appears to be but of cemparatively recent date. It is said that 
the knowledge of tliis kind of prime mover was communicated 
lo Europe by the Crusaders on tlicir return from the East, but 
it is difficult to sec what foundation there is for this statement. 
It appears to be certain, however, that wind -motors were com- 
monly employed in France, Germany, and Holland in the thir- 
teenth century. 

We can easily understand that in countries where water fall> 

• j -4...^.,^^ arp abundant, the windmill would 


not, owing to its uncertainty, be resorted to ; on the other hand, 
in inland countries and in countries like Holland, where the 
streams are sluggish, and w^hcre there is a large amount of land 
to be drained, the wind, althmgh still uncertain, would never-, 
theless be a valuable power, and therefore w'C)uld.be utilised. 

Prime movers to be work' d by the wind appear to have betn 
made practically in only two forms, viz , the common ore, 
wherein a nearly hoii/ontal axle carries four or more twisted 
radial sails, and that one w^berein the axle is vertical and the 
arms project from il In^^er.ally eidier as radial fixed arm% as 
curved fixed arm<i, or as arms having a feathering motion similar 
to that of paddle-whe Is. Where the arms arc straight and fixed, 
some contrivance mir.t be reported to to obtain a greater pres- 
sure of wind on one side than on the other. 

Bessoni, in his w'ork “ The Theatre of Instruments and Ma- 
chines,** publiihed at Lyons in 1582, describes a windmill wdth 
vertical spindle and curved horizontal arms, placed in a tower 
with a w'ird-ginrd, and by the drawing shows it working a chain- 
pinnp. B -Inior also say, m Article 852 that windmills with 
veilical axles were well kn'nvn i i I’ortugaland in Poland, and he 
describes how that they w'ork within a tow^er the upper i^arl of 
which wMS fit^^ed wdth a movalJe portion to aci as a screen to 
one sitle of the m’’l. 

I will not di'tain yon by an allusion to the sailing chariot men- 
tioned by my irnrle Totiy in “Tiistram Shandy,” nor will I 
pause to describe the very modem one, that is to say, not more than 
about Unity ye vs old, which was employed upon Herne Bay 
Pier. In fact this ]‘,xhibi“ion gives but little encouragement lo 
pursin' the subject of prime-movers worked by wind, as I have 
not as yet come across in the Catalogue any apparatus ilhis- 
tiativc ot the subject. 

It is t>be regretted that the use of this kind of prime mover, 
th ' windmill, on the decline. It is a power that c )stb n ithing ; 
the machineiy tin be elected in almost any situation ; and 
although such a motor cannot by i*!5elf be d'*pcnded on, being 
ol n"‘(C' ity “as inircrUiin as the wind,” 1* nevertheless m’ght 

commonly emjdoyed as an auxiliary to steam-power, dimi- 
nishing the load u])on the engine in exact proportion as it was 
ing^d by any wind w liieh might happen to Idow. 

1 may say, to the cre-'Hl our American brethren, that they 
c’rploy on iheii sailing-ships a windmill known by die sailors 
as ” i he Sailoi’s hnend,’’ to pump, to avork windlasses, and to 
d<' a^l those matters which in a s^eam ship faU to the lot of the 
donkey-engine and steam winch, unless, a-; in a recent voyage i i 
whith all Englishmen have been so mucli intticsied, these duties 
W’ere imposed upon the baby elephant. 

There is one motor which may be put either into this class or 
into the next, where we consider the application of heat ; I 
allude to the smoke-jack, bu*^ beyond lecognising its existence 
as a prime mover, and a very early one in,lced (it is to be found ir 
Zoncas* work published ki 1621), attention need not be bestowci 
upon it. 

We now come to consi Icr those prime movers which ar 
woiked by the immediate, and not by tlie secondary, action, c 
heat. 

The direct rays of the sun have, foraveiylong time pis 
been suggested as a means of obtaining motive pow’cr. Solomo 
de Cans in bis w'ork, published in 1^15, describes a founta 
which is caused to operate by the heat of the sun’s rnys expam 
ing the air in a box and expelling t’lcr by, through a dclivc 
valve, the water fiom the lower part of tlie box. When i' 
sun’s rays have been withdrawn, the air, cooling, contracts 
suction valve, Ojiciis and admds more waiter into the box to 
again di.spJaced on the following day. He also gives a drawn 
ot an apparatus where the effect of tlie sun's rays is to be inten 
fied by a number of lenses in a frame. Solomon dc Caus p’ 
poses these machines as mere toys to work an omamen 
fountain, but Belidor, by Article 827, describes and sho 
a sun pump consisting of a large metallic sphere, fit 
with a suction pipe and valve, and a delivery pipe t 
valve and occupied partly by water and partly by air, 
suggestion being as in the case of Solomon de Caus, that 
heat of the sun in the daytime expanding the air .should drive 
the water into a reservoir, while the contraction of the air in 
night-time should elevate the water by the suction pipe and 
charge tlie sphere for the next day’s work. In modern timef 
we know, some attempts to obtain practical motive power f 
the direct action of the sun have been made, and notabl; 
Capt. Ericsson. 

The temptation to endeavour to bring into practical u- 
machine of this character is very great. Wc were told by 
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President, in a lectiire dcliveted by him tb the Biitish Associa- 
tion at Bradford, that the soljur heat, if fully exercised all over 
the globe, supposing that globe to be entirely covered with 
water, would be sufficient to evaporate a layer 14 feet deep of 
vratcr per annum. Now assuming 10 lbs. of water evaporated 
from the temperature of the air into steam by the combustion of 
I lb. of coal (a much larger result than unhappily is got in regular 
sirork), this would represent an effect obtained from the sun’s 
rays on each acre of water equal to the combustion of 1680 tons 
jf coals per annum, or to about 92 cwt. of coal per acre per 
;wenty-four hours ; or enough to maintain an engine of 200 gross 
ndicated horse-power day and night all the year round. When, 
lowevcr, we consider the cflect of the sun, not upon the surface 
>f water but upon the earth, and deal with its jmwer of pro- 
lucing heat-giving material, the result compares very unfaveur- 
ibly witli the work done by the sun itself ; and this, no doubt, 
irises fust, from the fact that the sun is frequently obscured, and 
second, from the fact that a large portion of the energy of the 
mn is spent in evaporating moisture from the ground, and not in 
.he direct production of combustible mateiial. I have found it 
•xtremely difficult to obtain any reliable data as to the weight of 
uel grown per acre per annum. If we take the sugar cane, we 
ind that in extremely favourable cases as much megass and sugar 
ogether arc produce<l as would equal in calorific effect about five 
ons of good Welsh coal. Coming to t>ur own country and 
icaling with a field of wheat, the wheat and straw together may 
ae taken as being equal probably to about two tons of coal as a 
maximum. The statements made to me w’th regard to the 
production of timber per acie per annum, when giown for the 
purpo‘‘C of burning, arc very various ; but the best average 1 can 
make from them is that in this country there is produced as much 
yood as is equal in calonfic effect to about i4 tons of good coal 
per acre. Comparing these piodiictions of heat -giving material 
yilh the energy of the sun, as shown in the evaporation of water, 
me s-hows how templing a field is that of the dncct employment 

the solar rays as a source of power ; more especially, when it 
s remembered that those rays aie obtained from week to week, 
rnd year to year, without having to tvait the taicly growth of the 
uel-dcstined tree. 

f will now ask you to con.sidcr with me the prime movers that 
n\e thtir encigy to the heat developed by the combustion of 
,(>mc ordinary kind of fuel — coal or wood. Parsing by as a mcie 
oy and not an actual piime nunei, the reactionary steam sphere, 
he eoliojiile of Hero, 1 will come at on<e to those simple foinis 
)f heat-engine (wdicther workctl by steam or the expansion of 
dr), by which watei was to lie laiicd, Solomon dc Cans, in 
lis work of 1O15, alicndy mentioned, says that if you fill a 
jlobe with walei an<l have in its uppci pait a pipe dipping 
leaily to the bottom, and if you ])ut the globe upon the hic the 
leat will cause the cxpan'-ion of the contents, and the walci will 
)e dell VC led 111 a jet out of the tulie. 

The Mai (Jills of Worctstei in Ins “ Century of Invention^,” 
uiblished in 1O59, makes, as is well known, a similai proj osition, 
jut it does not ajipeai that these machines wcie seiioiisly con- 
emplatcd foi piaclical use. Papin (I take Jiclidot’s Article 
1,276 as my authority) in 1698 (as appeal <= in his paniphict 
(f 1707) experimented by older of Chailes the I.andgiave of 
lessen Cas‘^el with the view of ascertaining how to laise water 
)y the aid of fire. Putins experiments were inleiruptcd and he 
lid not lesunie them until TvCibnit/, by a letter of Jan. 6, 1705, 
:allcd his attention to what Savery was doing in luigland, send- 
ng him a copy of a London print of a description of Saveiy’s 
ngine. This engine, which of course is well known to you, is 
llustrated by a model in this collection, and now on the tabic 
lefore me. Savery employed a boiler, the steam from which was 
admitted into a vessel furnished like the sun-jmmp of TJelidor 
vith a suction pipe and clack and a delivery pipe and clack ; the 
team being shut off, cold water was suffered to flow over the 
'esscl, a vacuum was made and water raised into the vessel, 
vhich was expelled out of the delivery pipe upon the next ad- 
*»ission of steam, the cocks being worked by hand. This machine 
:aine into very considerable use and was undoubtedly the first 
practical working steam-engine. It had, however, the defect of 
lonsuining ^ large quantity of steam, as the steam not only came 
mo cornet with the cold vessel but also with the surface of the 
vater m that vessel. Papin, as we know, obviated a portion of 
ms loss by the employment of a floating piston placed so as to 
from actual contact with the surface of the water. 

^ We nave m the collection, No. 2,007, a cylinder from Hessen 
./asscl, said to be of the date of 1699 and to have been intended 


for employment in Papin’s machme, but it is difficult to say for 
What part of the apparatus it could have been designed, inasmuch 
as the cylinder is provided with a flange at one end only and no 
means, so far as I can ascertain, exist for closing the other end. 
You will see from the diagram that which no doubt is already 
well known to you; Papin did not j repose to condense the steam, 
and by its condenFation to “ draw up ” the water (to use a fami- 
liar expression) but intended that the vessel should be chained 
by a sujiply from above, and, that the steam should be employed 
only to press on the floating j iston and to diive the water out. 
Papin, however, hoped to use his engine, not merely as a walcr- 
raiscr, but as a source of rotary pou'er by allow ng the w-atcr to 
issue from the air vessel, so as to imj inpe upon the pallets of a 
water-wheel and thus produce the required revolution. 

( 7 b be continued.) 


SCIENTIFIC SERI4LS 

Amnhan Joutnal of Science and .///r, May.— Mr. TToklctt 
here collates various observations made on nebula M 17 {the 
figure of which is like that of a (Jreek capital Omega) fiom 1833 
to 1875. Thediawings show that the w'Cbtern end has moved 
relatively to lis contained stars, and always in the same direction. 
It may he a veritable change in the stiuctui e of the nebula itself 
or the bodily shifting of the whole nebula in sj^ace. — Mr. Trow- 
bridge states that the application of thin plates of soft iron on 
the poles of two straight electro-maprets, with bundles of fine 
iron wiles for cores, increases the strength <f the spark at the 
poles of two sccordaiy coils sui rounding the electro-magnets, 
400 per cent. The length of the spark is inci eased 100 per cent, 
(but this is only manifested by using Leyden jars of large capacity 
with the recondary ciiciiit). Instead of distributing the fii e wire 
of a Ruhmkoiff coil on a straight electro-magnet, as at present, 
it should be distributed equally on tw'’0 straight electro-magnets 
whose poles are prov’ded with armatures of bund Vs of thin plates 
of soft iron. — Mr. Wilson having applied infusoiial earth to land 
sown in wheat, afterwards treated some of the wheat straw with 
nitric a( id, and found that the siliceous remains consisted almost 
wholly of the shields of diatomacea*, the same as found In the 
irifusorfal earth (only the laiger discs, in their perfect form, being 
absent). It w'ould appear that simple or compound silicates are 
useless as fcitilising agents, and that silica can enter the jflnnt 
only in the fne state. — In the first poition of a paper on the 
solid cai bon compounds in meteorites, Mr. J. Lauience Smith, 
after noting that in carbonaceous meteorites the mineral con- 
stituents aie mainly the same as in the so-called common tyje of 
meteoric stones (viz., olivines, and j^yroxenes, differing only in 
the more or less compact form of these mintials), shows, that 
even m the caibonaceous constituent they are strongly linked 
even to the iron meteorites — Mr. hontaine continues his account 
of the conglomerate feries of West Virginia ; Mr. Danaclescnbes 
new forms of staurolite and pyrrholitc ; and we also find chemical 
notes on phosphoius oxychloride, and the ox}dation juoduct of 
glycogen with bromine, silver oxide, and water. — A simple and 
vciy accurate method of testing the unisiyn of two folks is 
(according to Mr. Sjiicc) by holding them together over their 
proper resonant column ; it the forks be 'i'ciy nearly in tune, 
beats will be perceived succcctling each <;ther at long inferva’s, 
or the sound will merely swell out again very slightly after it has 
nearly died away. When the folks are al soJutely alike, there 
will be a gradual decieasc ot sound down to silence, without any 
reinfoi cement at any time. 

Thi: American Natuiali^t for May commences with an article 
by the Rev. S. I.cckwood, on Animal Humour. I’tof. P\sx 
Gray writes on Wild Gooseberries. lion. J. I). Cox describes 
multiplication by fission in Stentor niidlcri. An article on I’rimi- 
tive man follow^, after which Mr. A. S. Packard, jun, describes 
and figures the (iavc-bcetics of Kentucky. Prof Farlow wiites 
on University Instruction in Botany. General Notes and a few 
short reviews follow, the number being completed by notes and 
notices of meetings. 

Zeitschrift dcr Ocsterrcichischen GescUschaft fur Irleteorohs^ie, 
March l. — This number contains a long article on the relations of 
temperature and moisture in the lowest atmospheric strata duiing 
the formation of dew, by Dr. R. Rutienson, of Stockholm. 
Observations made by Dr. Ilamberg, at Upsala, on temperature 
at different heights on frosty nights Jed him to conclude that m 
the lower strata temperature increases with height, and that the 
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absolute moisture is less on the ground than a few feet above it 
The chief results obtained by Dr, Rubenson during the summer 
of 1871, by a method of observation differing from that of Dr. 
Hamberg, may be sumined up as follows Before the fall 
of dew the absolute moisture continues to increase and is 
greatest on the mund, diminishing with height. As soon as 
dew begins to fall, moisture decreases on the surface of the 
ground, and this decrease keeps pace with the decrease of tem- 
]>erature. The decrease of moisture extends upwards rather 
rapidly, and can be detected at four feet just after the first depo- 
sition of dew. On the ground the decrease per hour amounts to 
a maximum of about 073 mm., while half a foot above it the 
decrease only reaches 0*65 mm., which is less than one corre- 
sponding to the lowering of temperature. The higher the in- 
strument the later does the decrease of moisture show itself, and 
the less the change per hour. It appears that owirg to a fall of 
temperature on the ground, the air immediately above it becomes 
saturated, dew falls, and temperature and moisture dimmish. 
At a certain point, owing either to diffusion or a descending 
current, fresh vapour supplies the place of that condensed as 
dew, and part of the loss of each stratum is successively made 
up by the rooister stratum above it, but not the whole, for the 
diminution continues in all the strata. Time being required for 
the propagation of the decrease upwards, the lowest stratum 
loses more of its moisture than any of the strata above it 

Zeitscknft fiir Wissenschaftliche Zoolo^ie^ 1875. 2nd Supple** 
ment — This part contains a memoir by Oscar Schmidt, on the 
embryology of calcareous sponges, in which Haeckel’s observa- 
tions and conclusions are attacked, and his Gastrx? theory is 
destroyed, as far as calcareous sponges are concerned. Unfor- 
tunately, at a critical point Oscar Schmidt failed to follow his 
embryos, and the real purport of his observations remained un- 
certain until the publication of Schul/e’s researches hereafter 
mentioned. — Dr. William Marshall contributes a long memoir 
on the hexactinellid sponges, figuring and describing new spe- 
cies, with their characteristic spicula. His most interesting new 
form is one in which the central cavities of the spicula coalescing 
to form the meshes of the skeleton liecome perfectly continuous 
by their protoplasmic contents. 

The3Td Supplement (1875) commences with F. E. Schulze’s 
memoir above referred to, on the structure and development of 
Sycandra raphanus. His beautiful figures give the various stages 
of segmentation, and the arrangen)ent of the segmentation 
spheres into groups of different sizes, one set of these giving 
rise to the invagination by which the Gastrula form is consti- j 
tuted. This sponge is now accepted by Haeckel as exemplifying j 
his Amphiblastic type, while other calcareous sponges form 
arcbiblastic embryos, in which the segmentation spheres remain , 
similar to one another until after the Gastrula is formed. — 
August Weissmanti contributes a philosophical paper on the 
transformation of the Axolotl into Amblystomas. He believes 
that this transformation Is to be regarded as a retrogression, and 
that the present Axolotl represents a former Amblystoma whose 
structure has been modified by changed conditions of life.-— 
Prof. Nitsche continues his valuable memoirs on the Bryozoa, 
the present instalment being devoted to the process of gemma- 
tion. He shows that all the structures in the new zooid are 
produced from the ectoderm of the parent, and insists on the 
important morphological consequences of this fact, while depre- 
cating the precise schemes of embryogeny and phylogeny now 
BO much m voeme. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, May li,— On Simultaneous Barometric 
Variations in India, by J. A. Broun, F.R.S.— After Pascal 
showed that the mercury in the barometer tube stands lower at 
the top than at the foot of a mountain because the mass of air 
above the barometer is less in the former than in the latter case, 
it was a natural conclusion that the variations in the height of 
the mercury observed with a stationary barometer are due to 
the same cause. Various hypotheses have been proposed to 
explain how the aerial mass is increased or diminished, none of 
which, however, can satisfy the facts now known, being either 
insufficient or untrue. The author, after referring to the latest 
of these h)qx>tlie8es, gives results which he has deduced from 
observations made at three stations in India ; namely, at Simla, 
7,000 feet above the level of the sea, on a spur of the Hima- 


layas, at Madras, and at Singapore, near the sea-level, the last 
being 2,700 miles from the first, and 1,800 miles from the second 
station. 

When the daily mean height of the barometer is taken, a large 
movement is found occupying nearly twenty-six days, a move- 
ment attributed by the author to the sun’s rotation on his axis ; 

I but it is the smaller oscillations of the daily mean atmospheric 
I pressure, the secondary maxima and minima, which are espe- 
cially examined. The present discussion has been limited to 
three months, during which there were eighteen of these maxima 
and minima. The author finds that the mean interval between 
the times of maximum pressure at any two stations is less than 
seventeen hours, and between the times of minimum pressure 
less than ten hours. In four out of eight cases of minima the 
lowest pressure was attained at all the three stations within six 
hours. The results of these comparisons is shown to extend 
even to St. Helena. 

It was pointed out that though in general maxima and 
minima happened at the three stations near the same hour, there 
were one or two marked exceptions to the rule ; one of these, 
a fall in the height of the mercury of three-tenths of an inch 
within thirty-six hours, at Simla, was not perceived at any of the 
other stations. This, the greatest of all the disturbances of atmo- 
spheric equilibrium during the period examined, was shown to be 
connected with a great thunderstorm at Simla (not felt at the 
other places), and was thus due to a local cause, while the other 
variations, some of about one-thirtieth the amount of that just 
mentioned, happened nearly simultaneously over an area of 
at least a million square miles. 

The auihor suggests that another cause is required to explain 
these facts than variations of mass through thermic or ('thcr 
actions, the whole climatic conditions being different at the 
various stations ; in other words, that the attraction of aviiation 
is not the only attractive force concerned in the variations of 
atmospheric pressw e. 

Linnean Society, May 24. — Annual General Meeting. — 
Prof. Allman, F.R.S., president, m the chair. - -There were pre- 
sented by Mrs. J. J. Ilennett, and a vote of thanks accorded, 
thiee medals, memorials of Linnmus — one of silver, struck in 
1746, given by Linnaeus to Haller m exchange for his portrait; 
one of gold, dated 1747, struck at the expense of Count Tessin ; 
and a large silver one, designed by Lynberger, struck by com- 
mand of the King of Sweden in commemoration of the death of 
I.innaeus, Jan. 10, 1778. — Mr. J. Gwyn Jeffreys, treasurer, read 
his .statement of the accounts, &c., of the Society for the year 
1875. These showed its financial position to be very favour- 
able, and, indeed, prosperous. The increase in the number of 
Fellows was very marked, and everything auguied the So- 
ciety’s retaining their well-earned reputation and usefulness as a 
scientific body. — The President then delivered his anniversary 
address, choosing as a topic the depai tment of biology, treating 
of those remarkable forms, the l>order-land between vegetable 
and animal life. He began by allusion to De Bary’s researches 
on Myxomycctes and its curious transformations ; then referred 
in detail to Cicnkowski’s remarkable observations on Vampy- 
rella and the marine sarcodous organisms, Labyrinthulie. 
Dr. Archer’s Chlamydomyxa, Haeckel’s Myxastrum, and Ma- 
gosphacrica, were each passed in review, and a comparison of 
all these forms entered into, with their peculiar phases and rela- 
tions to each other. He observed that in them protoplasm was 
reduced to its simplest nature, evincing what might be con- 
sidered vegetative or animal life, according to stage, &c. He 
summed up by regarding life as a property of protoplasm, but 
very different fiom conscience and will, or indeed any of the psy- 
chological phenomena. The following Fellows were elected into 
the Council : — ^J. G. Baker, Hr. W. P. Car[>enter, Henry Lee, 
l^rof. W. K. Parker, and S. J. A. Salter, M.B., in the room of 
the subjoined, who retired : W. T. T. Dyer, J. E. Halting, W. 
P. Hiern, M.B., Dr. J. D. Hooker, C.B., and J. J. Weir. 

Chemical Society, May 18.— Prof. Abel F.R.S., president, 
in the chair. — A paper on hemine hematme and a phosphorised 
substance contained in blood corpuscle?, by Dr. J. L. Thudichum 
and Mr. C. T. Kingzett, was read by the latter.— Prof. W. N. 
Hartley then made a communication on the natural carbon 
dioxide from various sources, being a continuation and extension 
of his former paper on the presence of liquid carbonic anhydride 
in the cavities of quartz and other minerals. — Mr Kingzett sub- 
sequently read a note on some trials of Frankland and Arm- 
strong’s combustion process in vacuo^ by Dr. Thudlchum and 
himicif.— Mr. T. Fairley gave a short account of three papers cn 


NATURE 


yane 15. 1876] 


» peroxides, in which he described various reactions with hydrogen 
[ peroxide, and also the preparation of sodium and uranium per- 
I oxides, on chromic and perchromic acids, and on the estimation 
[ of nitrogen. —The Secretary read a paper, by Prof. J* W. Mallet, 

? on aluminium nitride and the action of aluminium on sodium 
carbonate at a high temperature. The nitride forms small 
cryslaUine particles of a ymlow colour. — Lastly, Mr. E. Neison 
gave a short account of a process for the estimation of mercury. 

Royal Astronomical Society, May 12.— Mr. W. Huggins, 
president, in the chair.— The Rev. Frederick Hewlett presented 
to the Society five volumes of sunspot drawings made between 
the years 1859 and 1874. They contain several drawings of sun- 
spots on a large scale, some of which have already been figuied 
in the pages of the Monthly Notices^ and other places. A letter 
was read from Mr. Birmingham informing the Society that Dr. 
Schmidt’s great lunar map of six Fiench feet diameter will soon 
be i.«;sued by the Prussian Government. It has been the labour 
of thirty-four years, andjeontains 34,cxx) craters besides rills and 
other objects, — A paper by Mr, Dunkin was read on the con- 
junction of Venus with \ Geminorum, on August 18, 1876, 
when there will be an excellent opportunity for making micro- 
metrical measures of the planet’s parallax with respect to the 
star. Its nearest approach will be seen from stations in North and 
South America a little before sunrise. — A paper by Mr. Hind was 
read on the transit of the great comet of 1819 across the sun's disc. 
The transit happened on its approach to perihelion, and the 
comet was not observed until some days afterwards, when it was 
receding from the sun. After a few weeks Olbers calculated the 
elements of its orbit, and announced the fact that on the pre- 
vious 26th of June it must have passed at its ascending node 
b<fctween the earth, and sun. Some five years afterwards Pas- 
tjOrlf wrote to the Baron de Zach to inform him that lie had 
^n the comet upon the sun’s disc, and had, upon the day of its 
pansit, made a drawing of it and a measure of its distance from 
the sun’s limb. He describes it as a nebulous body 6' in dia- 
jmeter with a bright centre. His oiiginal drawing is preserved 
fin the library of the Astronomical Society. Mr. Hind has care- 
I lully recalculated the elements of the comet’s orbit, and has found 
that at the time mentioned by Pastorff the cometmusthave appeared 
much nearer to the sun’s centre than the position indicated by 

i Pastorff. Canon Stark of Augsburg, also published an account of 
nebulous body seen upon the sun’s disc at yh. 5m. on the morning 
f June 26. The measuies given by him of the position of the 
lack spot do not agree with the position calculated by Mr. 
lind, although there is less discrepancy between them and the 
ilculatcd position than there Is in the case of Pastorff’s observa- 
tion, Mr. Hind is disposed to think that neither Stark’s nor 
Pastorff’s observations are to be depended upon, — Mr, Christie 
read a note on the displacement of lines in the spectra of stars, 
from which it aupeareo that the discrepancies between the results , 
of his observations and those of Mr. Huggins only amounted in | 
the case of most of the stars which had been given by him to ! 
some three or four miles per second. The meeting adjourned 

till June 9. 

Geological Sucr<0tyy May 24, — Prof. P. Martin Duncan, 
F.R.S., president, in the c^iair. — The following communications 
were read : — “ On the old glkc-Jers of the northern slope of the 
Swiss Alps,” by Prof. Alphonse r^«*vre. The author said that 
in existing glaciers two parts may be recogir;ised,— an upper one, 
the reservoir or feeding glacier, and a lower one, the flowing 
glacier. Applymg this division to the old glacie»-s, it appears 
that in the glaciers of the Rhone and Rhine the flovv-^’ng g&cier 
which occupied the plain had a surface nearly equal to that of 
the feeding glacier which was situated in the mountaiihij He 
showed ( I) thit the Rhone glacier passed over several the 
chains of the Jura, and that the ice covering these, f ar frotjp^emg 
an obstacle to the extension of the glaciers of the Alps/’actii<^Ily 
reinforced them, and served them as relays^ the glaciers of the 
Jura having carried far on the Alpine erratic blocks; (2) that 
slopes of the upper surface were variable, and were null, or 
nearly so, over considerable spaces. During their greatest exten- 
won the Swiss glaciers came in contact with those of central 
r Lyons ; they united with those of the Jura, the 

^lack Forest, and the Austrian and Italian Alps; they stretched 
I ® of the Po to that of Ae Danube ; and further, 
mr distoces of 50 or 100 kilometres they nearly approached / 
nof^ontspy. Hence they resembled the glaciers of the interior 
0! uremand and^ Spitzbergen, so far as can be judged from the 
ciescnpnon& — Evidences of Theriodonts in Permian deposits 
elsewhere than in 3 outh Africa, by Prof. R. Owen, F.R.S. In 
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this paper the author noticed some described reptilia which he 
believes to belong to his order Theriodontia, The genus Euro 
saurus was founded in 1842 by Fischer von Waldheim upon 
some fragments of bone, including a humerus with a broad 
proximal end as in Kutorga’s Otthopus ; and Fischer also noticed 
a humerus showing characters like those of Kuto»ga’s Briihopus^ 
from the same locality as the portion of a jaw described under 
the name of Rhofalodon Wangenhdmii^ Fischer. In 1858, 11 . 
von Meyer described a skull from the Permiau of the Oural, 
under the name of Mecosaurus uraliensis, as a Labyrinthodont ; 
and Eichwald referred this genus, with Kutorga’s BrUhopus and 
Orthopu^f to Fischer’s hurosaurus. The author regarded 
Mecosaurus as truly Labyrinthodont ; whilst the Permian forms 
constituting Kulorga’s genus were referred to the Theriodont 
order. From the same locality as the above Kutorga describes 
Syodon biarmtctwi as probably a Pachyderm. Its teeth 
resemble those of Cynodraco. Eichwald's Deuterosaurus btat^ 
nttcus is founded upon the fore part of both upper and lower 
jaws of a reptile, containing teeth with dentfctdate or crenulate 
trenchant borders, the canines being large, especially m the 
upper jaw. Deuterosaurus closely resembles Cynodraco, and 
stiil more the Lycosaurus of the Karoo beds of the Sneewberg 
range. AH the above are from the Permian beds of the Oural, 
and the author regards them as furnishing important evidence of 
the l’al*eozoic age of the Karoo series, in which the Theriodont 
reptiles are best represented. The author further noticed a 
Theriodont allied to Lycosaurus from a led sandstone, probably 
of Permian age, in Prince Edward Island. The remains include 
the left maxillary, premaxillary, and nasal bones ; the teeth, 
implanted in distinct sockets, have sub-compressed, re-curved, 
conical, pointed crowns, with minutely crenulated borders. 
This fossil has been described by Dr. Leidy under the name of 
Bathygnathus borealis. Thus, supposing the affinities of the fossils 
from the Oural and Prince Edward Island to be correctly deter- 
mined, the reptilia distinguished by mammalian characters are 
shown to have had a very wide range. Further, the author 
thinks that the Theriodont reptiles of the Bristol Dolomitic 
conglomerate may also prove to constitute a family in the Thcrio- 
dontic order. 

Physical Society, May 27. — Prof. Gladstone, vice-president, 
in the chair. — The following candidates were clecied members 
of the Society : — Herbert I'aylor, Rogers Field, and Channell 
Law. — Mr. W. Ackroyd read a paper on selective absorption. 
Two typical experiments were shown upon which a division of 
selective absorption may be based. In the first, light is trans- 
mitted through bichromate of potash at the normal temperature 
and again at about 200^ C. ; and the spectrum of the transmitted 
light is examined. The widening of the absorption-bands which 
takes place at the higher temperature is traced to structural 
alterations. In the second experiment light is sent through two 
thicknesses of the same coloured solution, as, for example, sul- 
phate of copper, and in the greater thickness the absorption- 
band has widened out, but this is plainly not owing to any struc- 
tural alteration. That in the first experiment he proposes to 
term structural^ and that in the second transverse absorption, and 
he considers that these two kinds have not hitherto been suffi- 
ciently distinguished. Certain colour relations which exist 
among anhydrous binary compounds led the author to the con- 
clusion that the width of a structural absorption-band bears a 
direct relation to interatomic distance. The necessity for sepa- 
ratmg high temperature spectra from low was shown, and the 
l^eanng ot the subject on the study of organic colouring matters 
briefly alluded to. — The Secretary then read a communication 
from the Rev. R. Abbay, on certain remarkable atmospheric 
phenomena in Ceylon. The most striking of these is witne.sstd 
Irom the summit of Adam’s Peak, which is a mountain rising 
extremely abruptly from the low country to an elevation of 7»2c» 
feet above the sea. The phenomenon referred to is seen at sunrise, 
and consists apparently of an elongated shadow of the mountain 
projecting westward to a distance of about seventy miles. As 
the sun rises higher it rapidly apiiroachcs the mountain and ap- 
pears at the same time to rise before the observer in the form ot 
a gigantic pyramid of shadow. Distant objects may be seen 
through it, so that it is not really a shadow on the land, but a 
veil of darkness between the peak and the low country. It con- 
tiivues to rapidly approach and rise until it seems to fall back 
upon the observer, like a ladder which has been reared b^ond 
the vertical, and the next instant it is gone, Mr. Abbay sug- 
gests the following explanation of the phenomenon The 
average tcmperatuic at night in the low country during tlic 
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dry season is between 70” and 80° F. and that at the summit of 
the peak is 30° or 40'^ F. ; consequently the low strata of air are 
much the less dense, and an almost horizontal ray of light pass- 
ing over the summit must be refracted upwards and suffer total 
internal reflexion, as in ordinary mirage. On this supposition 
the veil must become more and more vertical, as the rays fall 
less horizontally, and this will continue until they reach the cri- 
tical angle, when total internal reflexion ceases and it suddenly 
disappears. Its apparent tilting over on the spectator is pro- 
bibly an illusion, produced by the rapid approach and the using 
of the dark veil without any gradual disappearance which can 
be watched and estimated. It will be evident that the illumina- 
tion of the innumerable particles floating in the atmosphere 
causes the aeiial shadow to be visible by contrast. Another in- 
teresting phenomenon visible in the mountain districts admits of 
an equally simple explanation. At times broad beams appar- 
ently of bluish light may be seen extending from the zenith 
downwards, converging as they approach the liorizon. The 
spaces between them have the ordinary illumination of the rest 
of the sky. If we suj)poEe, as is frequently the case, that the 
lower strata of air arc colJet' than the upper, the reflexion spoken 
of ill the case of Adam’s Peak will be downw'ards instead of up- 
wards. If several is jlated masses cf clouds partially obscure the 
sun, we may have several corresponding inverted veils of dark- 
ness like blue rays in the sky all apparently converging towards 
the same point below the hoiizon. This latter phenomenon is 
called by the natives ^‘Buddha’s Kays.”— Prof. Dr. Forel of 
Merges, Switzerland, then give, in French, an account of some 
interesting obaervarioiis which he has recently made on the 
penodic waves which take place on the Swiss lakes and are there 
called “Seiches.” It was long since observed that the waters 
of most of these lakes are subject to a more or less regular lise 
and fall, which at times liave been found to be as much as one or 
two metres. M. Forel has studied this phenomenon in nine dif- 
ferent lakes, and finds that it varies with the length and depth 
of the lake and that the waves are in every way analogous to 
those already studied by Prof. Ciutlirie in artificial troughs, and 
follow the laws which he has deduced from his experiments. 
Most of the observations in Swit/eiland were made on the lake 
of Geneva, but that of Neuch.a el was found to be best fitted loi 
the study of the subject, possessing as it docs an extremely legu- 
lar geometric foim. I'hc a])paratus he employed was ’very sen- 
sitive to the motion o.' the water, being capable of registering 
the waves caused by a steamboat half an hour after it had passed, 
and five minutes before its arrival, and was so constructed as to | 
eliminate the effect of common waves, and to register the motion j 
side by side with a record of the state of the barometer, on papei 
kept in continuous motion. While he found the duration of 
waves to be ten minutes at Morges it was seventy minutes at 
(jcneva, and this is explained by the narrowness of the neck of 
the lake at the latter place. This 3)eriod he proved to be inde- 
pendent of the amplitude, and to be least in the shoitesl lakes. 
For shallow^ lakes the period is lengthened and his observations 
show that the period is a function of the length and depth and 
that longitudinal and transverse waves may coexist, just as Pi of. 
Guthrie has show n to be the case in troughs. 

Stockholm 

Academy of Sciences, March 12. — Heir Kubenson com* 
mimicated a paper entitled “ Monthly and yearly aveiagcs of 
Temperature at the SUte Meteorological Stations during the 
Years 1859*1872.” — Herr Smitt gave an account of a visit paid 
by Herr P. Olsson, assisted by a grant from the Academy, to Norr* 
land for zoological research. — Herr Th. M. Pries gave an 
account of two reports made to the Academy — one by Docent 
Bcrggren, who had gone to New Zealand for the purpose of 
studying its flora, and the other by Dr. Hellbom, who had 
made a iichenological visit to Norrland. — The foil iwing papers 
were communicated On the influence of inequalities with long 
period on the expression for the absolute perturbations of periodic 
Csimets, by Herr Gy Idea, — Narrative of an expedition toNovaya 
Zemlya and the mouth of the Jenesei in 1875, with map, by 
Prof. Nordcnskjold.— On the simultaneous co variants of tie 
fourth order and fourth class of two conic sections, by Prof. 
Bjorling. — On sulphonaphtholid, by Prof. Cleve. —On the acion 
ot pentachloride of phosphorus on naphthol, by Prof. C.eve 
and Candidate Julin-Dannfclt. — On the estimation of 
in nlckelifcrous magnetic pyrites, by Herr Ekelvmd, — Contribn* 
tions to the knowledge of the development of Kajae, by Intendent 
Malm.— Conti ibutiuns to the OrthopUr-fauna of South Africa^ 
by Prof. StAl. 


Paris 

Academy of Sciences, May 29. — Vice-Admiral Paris in 
the chair. — ^The following papers were read On the atomic 
constitution of bodies, by M. de Saint- Venant. There is nothing 
contradictory in regarding atoms as material points having all 
the properties of visible and tangible bodies, less extension. — 
New remarks on the real existence of a matter formed of isolated 
atoms comparable to material points, by M. Berthelot. He gives 
reasons for withholding assent to MM. Kundt and Warburg’s 
view. — On the salts formed by peroxide of manganese, by M. 
Fremy. — Observations on abashing shark recently caught at 
Concarneau, by MM. Gervais. This species [S^ualus maximus) 
is found but rarely in temperate waters. It has a number 
of flexible, elastic filaments (of osseous nature) attached to the 
branchim ; these sift the water, retaining the small animals as 
food. — Examination of the possible mechinical action of light. 
Study of the radioscope of Mr. Crookes, by M. Ledieu. The 
author’s theory (implying a special action of polarised light) was 
submitted to the test of experiment by M. Fizcau, but with negative 
results. Further experiments are promised. — The Caucasus and 
its mineral waters, by M. Franyois. — Intensity of gravity in the 
island of St. Paul, by M. Cazin. The apparent acceleration of 
gravity thcie exceeds the theoretical acceleration by of its 
value. May not this affect astronomical observations ?— %n llie 
radiometer of Mr. Crookes, by M. de Fonvielle. He /escribes 
experiments, whence he infers an impulsive action of ^ght. M. 
Fjzeau says that if a bundle of solar rays fall on tUe instru- 
ment, limited by a screen so that they strike only the polished 
surfaces, the rotation is such that each vane comes to meet the 
rays instead of escaping from them, as would be the case if the 
light had imtmlsivc force —On the Phylloxeras of the leaves of 
the French vine, by M. Dclachanal. — On the laws of matter, by 
M. dc Marsilly. — On a compressed air filter for water, by MM. 
('hanoil and Midoz. — On the transformation of elliptic functions, 
by M. Laguerre. - -On the development in series of the functions 
Al(x), by M, Joubert, — On the charge taken by the disc of the^ 
elcc.rophorus, by M. Douliot. He dciscribes an arrangement liy 
which lie veiified the theoretical conclusion that the charge of the 
discispropoitiuncd to ilsiadiiis. — Theory of spectra ; observations! 
on Mr. Lockycr’s last communication, by M. Lecoqde Boisbaudran.' 
All spectral lines change in relative intensity when the temperature 
is raised ; Mr. Dockyer’s theory would imply that each elemen', 
is decomposed into as many more simple substances as its spec* 
truni has lines. Considering the immense number of lines ir 
certain spectra, such a view seems little probable. — On the cou ' 
stilution of prophylenic monochlorhydrmes, and the law o' 
addition of hypochlorous acid, by M. Henry. — On a quino* 
acetate of calcium, by M. Gundelach. — Variations of the electri; 
state of the muscles m voluntary contraction and artificial tetanu , 
studied with the aid of the galvanoscopic limb, by MM. Mori^' 
and 'Poassaiin.— Anaesthesia by the method of intravenous iiiS 
jectioiis of chloral ; ami>utation of the thigh ; absolute insens^i 
bilily ; consecutive sleep for six houis ; cure without an/ 
accide.it; by M. Ore --On frauds met with in the points c? 
lightn iig conductors, by M. hiaucisque Michc’. 
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WALLACE'S GEOGRAPHICAL DISTRinUTION 
OF ANIMALS 

The Geoi^raphital Disiribui'nm of Animal loit/i a Slmly 
of ike Living and Ex hurt Faunas^ as Elinida/m^^ the 
' Pasl Changes of He I^lariPs Svifau, Ry Alfred 
Russel Wallace. 'I'wo Vols. 8vo. (London : M<ic- 

' millan and Co., 1876.) 

'T'lIE question of the number and boundaries of the 
f JL primary zooloj^ical re^dons of the Globe has recently 
, been discussed by Ihof. Newton in his «article on “ Birds, 
in the new edition of the Encyclo])a‘dia Britannica.” 

' After remarks on the failure of previous writers to solve 
this problem in a satisfactory manner, Prof. Newton 
comes to the conclusion that the outlines of distribution 
laid down in 1857 by Mr. Sclater, although founded only 
upon the study of the erratic class of biids, have *^not 
merely in the main, but to a vcr\ great extent in detail, 
met with the approval of nearly all those zoologists who 
have since studied the subject in its beaiing upon the 
I particular classes in the knowledge of which they them- 
selves stand pic-cmincnl.” In point of fact, Mr. Wallace 
himself was one of the first naturalists to accept Mr. 

♦ Sclater’s views on this subject. Writing from the remote 
Ibland of Batchian, in the Indian Archipelago, in March 
11859, after perusing Mr. Sclater’s well-known memoir on 
Geographical Distiibution of Birds, ^ Mr. Wallace says, 
■in a letter to Mr. Sclatcr published in the first volume of 
(the Ibisf With your division of the earth into six giand 
, zoological provinces I jierfectly agree, and 1 believe they 
Jwill be couHrmed by every other department of zoology 
las w'cll as by botany." In the two excellent volumes now 
jbcfoic us, in wdiich are embodied the results of several 
I J}ears continuous labour upon this and kindred branches 
\ *of the same subject, it will be seen that Mr. Wallace h.as 
not altered his '^pinion. The six great primary zoological 
regions of the ^•^obc proposed by Mr. Sclater in 1857 arc 
fully adopted, and form the basis of Mr. Wallace’s whole 
^ trc?*bnent of thd ubject. But one slight change even in 
thwtr nomcnclatf e is made— that of substituting “ Oriental ” 

^ as the name of the rc^.ojon embracing South Asia and the 
adjacent islands for Mr. ovjater’s term “ Indian." In 
fact, after discussing the generaj jjrinciples and jiheno- 
mena of distiibution and what little wc ,vet know con- 
cerning the distiibution of extinct animaib, main 
1 portion of Mr. Wallace’s volumes is occupicj} ]jy an 
elaborate sermon on Mr. Sclatei’s text, and on ft*c appli- 
[ cation to other classes of animals. The various pl^euo- 
rnena of life exhibited in the Palccarctic, Ethioq»an, 

. Oriental, Australian, Neotropical, and Nearctic rc»ons 
' are treated of in succession, and their similarities^nd 
their differences are discussed. To this is added a skel^i 
of the geographical distribution of the principal families 
, of terrestrial animals arranged s> steinaticaliy, which 
lit* forms the fourth part of this important work. Of this , 
jj last portion, which is, in fact, a book of rcfeiencc contain- i 
j ing an account of the distribution of all the families, antv 

** Joiwnal of the Proceedings of the Liunean Society,” Zoologyrtif 

I p* ^3^* 

, Wallace couterning the Geographical Distribution of 

Birds. {Jdts, 1859, pp. 445, ) 
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of most of the genera of the higher animals arranged in 
systematic order, wc propose to speak in a subsequent 
article. For the present we will confine our attention to 
the first three parts of Mr. Wallace’s woik. 

The introductory chapter, with \vhi< h the first volume 
of the ‘'Geographical Distribution of Animals " is com- 
menced, although it states the objeci of the work plainly 
enough to the mind of the scientific reader, seems a little 
too brief and concise to cxjilain the nature of the 
problem under discussion to llic general jiublic. It must 
be borne in mind that the very idea of the existence of 
any regular laws of distribution is a novelty to most 
people — even, wc regret to sny, to many who call them- 
selves naturalists. It is to be regretted, therefore, we 
think, that Mr. Wallace has not devoted a few more 
pages to the general explanation of the subject of which 
lie treats, to tlic pointing out of the many subordinate 
problems which it involves, and in particular to the further 
explanation and definition of such technical terms as 
habitalf “stations,” “range,” and “ repicsentative 
species” which confront us in some of the very first 
pages of his woik. 

In his second chapter Mr. W.illacc discusses the 
means by which animals ai-c dispersed, and devotes 
a good deal of space to the question of migration. 
Now, migration is, ho doubt a very important pheno- 
menon, but whether it lias much to do with the general 
theory of distribution appears to be rather doubtful. It 
occurs only in one or two groups of animals ; and, as 
Mr. Wtillace himself observes, “wc must, except in 
sjiecial cases, consider the ime range of a species to com- 
pusc all the aica which it occupies legulariy for any part 
of the yeai.” Migr.ilion, therefore, primal ily affects the 
distiibution of a species williin its own specific area, and 
only has to do with the general question of distribution 
so far as it may increase the tendency of a species to 
vary its range. With Mr. Wallace’s views on the subject 
of dispersal generally wc cordially agree. There can 
be no c|uestion that, in the “ glacial epoch ” and in the 
more recent geological changes which have taken place 
on the earth’s surface, the key of the present complicated 
phenomena of distribution should be sought, although 
many of them have had a much earlier origin. “Almost 
every mile of land-surface has been again and again 
depressed beneath the ocean ; most of the grc.it mountain 
chains have either originated or greatly increased in height 
during the 'J ertiary period; marvellous alteiations of 
climate and \cgelation have taken place over half the 
land-surface of the eaith ; and all these vast changes 
have influenced a globe so cut up by seas and oceans, by 
deserts and snow-clad mountains, that in many of its 
moie isolated land-masses, ancient forms of life have 
been preserved, which, in the more e\tcn',ive and more 
varied continents have long given way to higher types,” 
Mr. Wallace now proceeds to enter upon the grand 
question of Zoological Regions, entirely i^^nored, as he 
truly says, by the older school of naturalists. To them, 
provided they got the object, it little mattered whence it 
came. “ The Brazils,” the “ isast Indies,” or the “ South- 
sea Islands,” was considered ample information as to the 
locality of any specimen, even if it were thought neces- 
sary to give such information at all. How could such 
men appreciate the idea of Zoological Regions i They 
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had a sort of vague notion that certain forms were pecu- 
liar to hot climates, and that certain others were only 
found in cold countries, but that was about all they knew 
or cared to know. Of the necessity of precise knowledge 
on the subject of locality they were absolutely incre- 
dulous. 

To the modern naturalist, on the other and,” as Mr. 


Wallace most truly observes, ^^the native country (or 
‘habitat ' as it is technically termed) of an animal, or a 
group of animals, is a matter of the first importance ; 
and as regards the general history of life upon the globe, 
may be considered to be one of its essential character/. 
The structure, affinities, and habits of a species, now 
form only a part of its natural history. 

“ We require also to know its exact range at the pre- 
sent day and in prehistoric times, and to have some 



Fig. 1.— Forest in Borneo. 


knowledge of its geological age, the place of its earliest 
appearance on the globe, and of the various extinct 
forms most nearly allied to it. To those who accept the 
theory of development as worked out by Mr. Darwin, 
and the views as to the general permanence and immense 
antiquity of the great continents and oceans so ably deve- 
loped by Sir Charles Lyell, it ceases to be a matter of 


Isurprise that the tropics of Africa, Asia, and America 
should differ in their productions, but rather that they 
should have anything in common. Their similarity, not 
\h^ diversity, is the fact that most frequently puzzles us.” 

Yet, in spite of the increased attention paid to locality 
by Swaiiison, Waterhouse, Strickland and all the moro 
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highly educated class of naturalists within the last fifty 
years, it was not until 1857 that the plan of determining 
the great zoological regions of the earth^s surface not 
from d priori reasons of heat and cold, nor from the ordi- 
nary views of geographers, but by the minute study of 
the actual ranges of the more important and best known 
groups of animals was suggested, Mr. Sclater’s Regions, 


167 

then originally established from consideration of the 
ranges of the principal families and genera of birds, were 
quickly applied by Dr. Giintber to reptiles and batra- 
chians, and subsequently by Mr. Sclater himself to 
mammals. Working from the same stand- point, various 
naturalists have of late years tried to improve upon 
them, amongst others Mr. 1 Hanford, Mr. Blylb, and 
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Fic. 2.— Scene in New Guinea. 


Prof Huxley. Mr, Wallace will have none of these — 
so convinced is he of the correctness of Mr. Sclateris 
original ** happy thoughts’^ — that he will not even listen 
to the invtntoris own emendations of his original regions. 

So that we do not violate any clear affinities” — he ^ 
ODse^es, or produce any glaring irregularities, it is a [ 
positive, and by no means an unimportant advantage to ! 


have our named regions approximattly in size, and 

with easily defined and easily remembered boundaries.” 

He therefore condemns elaborate definitions of 
inter-penetrating frontiers ” and ‘‘regions extending over 
three-fourths of the land-surface of the globe” as ^‘most 
inconvenient— even if there were not such differences of 
opinion about them.” He admits that the ‘‘most radical 
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zoological division of the earth” is made by “separating 
the Australian regions from the rest,” and that the best 
natural division of the remainder is effected by cutting off 
the Neotropical region. Wc should then have three 
primary zoological regions, which first Prof. Ilitxlcy, and 
afterwards Mr. Sclater, in his oral lectures on geogra- 
phical distribution seemed to consider as of nearly equal 
importance. On this Mr. Wallace remarks that “in 
isolation and speciality, determined by what they want, 
as well as by what they possess, the Australian and 
Neotropical regions are undoubtedly each comparable 
with the icst of the earth. But in richness and variety of 
forms they aic both very much inferior, and are much 
more ncaily comparable with the separate regions which 
compose it.” After discussing this subject at some length, 
and disposing shortly of Mr. Allen’s system of “circumpolar 
zones,’' Mr. Wallace comes to the conclusion that a con- 
sideration of all the facts zoological and pakeontological, 
indicates that the gicat northern division, or Arcfo^(pa^ is 
as much more important than cither Australia or South 
America, as its four component parts are less important. 
He therefore reverts to the six original regions pi oposed 
by Mr. Sclater in 1857, as the most workable, and most 
conveniently adapted for the study of zoological distri- 
bution. 

Thus much having been settled, Mr. Wallace proceeds 
♦o point out the limits of the six great regions, and to 
' ' ♦he sub-regions into which they may be best 

'"^s.thc latter part of this task there is 
confessed that 


indicate t* 

divided. As regaiv^o 
much difftculty. U 
in many 


ay approximately 


Wallace arc 


be no doubt that within tlub 


regions m ^ those adopted by Mr, 

detemnned, and tha serious question. I’ or 

in several instances op America, from 

example ‘Hhc great cetm in the present 

Venezuela to 1 araguay Neotropical region under 

work as a single division Uot there can 

the name of are two, it not 


cf animals that are bulficiently known to be useful for the 
study of distribution. As such Mr. Wallace selects the 
Vertebraha, the butterflies, and six families of Coleoptera ; 
amongst the insects, and the terrestrial and fresh-water ■ 
land-shells amongst the Mollusca. Of these better-known | 
groups he gives us tables of the arrangement which he ^ 
proposes to adopt for the illustration of his remarks on ^ 
their geographical distribution. 

( To be continued . ) 


OUR BOOK SHELF 

Notes on Colkctin^i!; and Pre^ervinT; Natural History ' 
Objects. By J. K. Taylor, E. F. Elwin, Thos. SouUi- 
well. Dr. Knaggs, K. C. Rye, J. B. Bridgman, Pro’. 
Ralph Tate, Jas. Britten, Prof. Buckman, Dr. Braith- ' 
waite, Worthington G. Smith, Rev. Jas. Crombic, ! 
W. H. (;rattann. Edited by J. E. Taylor, rh.D., 
F.L.S., F.G.S., See. (London : Hardwicke and Boguc, 
1876.) ^ 

'J'lns is a republication of a scries of papers from Science < 
Gossip; and the names of the respective authors is a 
sufficient guarantee for the value and accuracy of the ; 
information it affords. It is a very useful book to put 
into the hands of young persons with some taste for 
natural history but (piite ignorant of how to collect and 
what to observe ; since it devotes as much space to the 
latter branch as to the former, and is thus a jmore instruc- 
tive work than its title indicates. The subjects discussed 
arc— geological specimens, bones, biids’ eg^, lepidopterJ, 
beetles, hymenoptera, land and fresh-wat^* shells, flower- 
ing plants, grasses, mosses, fungi, lichens^J and scaw*ecds. 

that a f ew other essays weie/not obtained — on 
fresh-watoq fibhes, Crustacea, 
birds, mam to maVe the book somewhat 

solders, and sea-shells— History Objects 
nWc complete as [f^^^rThtlte- vvtjrk, and is 
but so to as It goes^ t ^ ^ an 
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letters to the editor 

[ 7 he Editor 

by his correspondent . zv« . rejected v^an 


expressed 
return^ 

by "his correspondents, gt rejected manuscripts. 

The Harris Cubit of Karnak 

, of this cubit hithcrlo pubUslKd aie more 


As the measuies 


lesVincomplete, the f«ll<>J"'g tit"^"rehc 7 l amTidebUd'wUr. 
For perinUs>ioi^ to ex placed in the Briush Museum , 

“Th"i^:8» were taken by layiug_tbi^wt“Kt‘ °-u" 
brass standard scale, div 

metres, with Its toidei 

Two observers 


The readings were ta^cn^Y^sJ-b^X^ 


Classification which next follows, 

' contains some 


coIciuLV — * 

veryapposile remains, r first-rate importance in 

i./„ Mr.WOUc, "k., «ccpt ‘S' 

discussing matters of means yet attained 

case of a few groups, wc j ^s, and even as regards 
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Cnhlt Divisions. 

Norm;il Scale. 

.. — *026 

•000 


2*952 

2 956 


5 * 9^1 

5-913 


8*873 

8 869 


1 1 *820 

1 1 *826 


14*779 

i 4 * 7 ‘'^S 


t 7*735 

17739 

.. 

20*702 

20-695 


23-665 

23*652 


26*605 

26-608 


29*582 

29*565 


32*516 



35-4x1 

35*477 

.. 36-195 

36-217 

. 36-922 

36*956 

■■ .'i 7 'b 04 

:, 7 '(yi)S 

.. 3 ''^' 4 I 7 

3 ^^*L >4 

30-1)10 

39 •012 

.. 4i'.;o2 

4 i‘ 3 L« 


tioxw of the cubit, farther accuracy would be nearly useless, 
especially in view of the width and deficient symmetry of the 
dividing lines. 

The zero point of the series is adjusted so as to fit the normal 
scale of equal spaces deduced from it, with equal errors + and — , 
on the senes of palms. 

HritUh Inches. 

Cnhlt Di 

End of rod ... . 


Palms 


Digit 

f'ondylc ... 

Digit 

Palm 

C'ondyle ... 

ICnd of rod 

The avemge probable error of tliese determinations of each 
line (omitting the ends) i.s -oooS incli, .so that it may be called 
I on the la.st place of figures here given. 

The total length of the rod is 41 *428 with a probable error of 
^ ‘ 0025 - ^ir (lardncr Wilkinson (and Queipo from him?) 
states it as 41-30; John Taylor, 41*46; and C‘ol. Sir Henry 
Jame.s, 41-398. Thus the above determination falls between 
these three autliorities, and is in fact about reached by the pro- 
bable error of the mean of them. 

Ilesidc'; the total length of tlic rod, (he divKIons must be con- 
sidered as giving a value for the cubit. Leaving, therefore, for 
separate con^idera'ion the lesser .subdivisions and cuds we will 
look only to the sciics of palms. As these were probably 
copied mechanically horn another .slandaid, and were apfiareiitly 
not ])roilured by stepj'ing lengths on the rod, wc should ascer- 
tain the mean value they give for a JV'oima! stale, and their 
errors from it. 'J’his carefully rom]:)Utcd fr(»m these p-ilm divi- 
.sions is 41-390 for lli^ cubit, 01 2-956 for each jialm ; and the 
nverago error of ' .ic palm dividons is *007 (the maximum eiror 
is -oiS), so the ])iobable error of this value for the mean cubit 
is about '002, Phis average error of inch is rather 
large, but not wor'jc than would piobably be made at the piescM 
lime ni such work. V>y having a standard scale for comparison, 
liand dividing maybe done on a still hmgei rod with a cpiartcvoJ 
the error of ihis cubit, or even less ; Init as a mason’s measure, 
this cubit is at least as accurate as modern examiiles. 

The digit divisions are remarkable ; the two Iasi fit the 
Normal sc.ale as accuratelv as the palms, but in making the 
divisions 36'I95 and 36*922, the scale has apparently shpjjed 
away from that end of the rod about -(x^S ; and thus these have 
an average — error of that amount. The ends appear to have 
been left rather long, perhaps to allow for wear, being -026 and 
-on too long respectively, giving an average surplus of '019. 
This may be intentional, or may result from being cojued from a 
longer standard than tlie subdivided prototype, or may be merely 
an error. In any case, the tolerable equably of the surplus at 
each end, seems to show that the .subdividing was from another 
standard, and not by stepping successive distances, as the differ- 
ence is only of the total length. 

In Queipo’s Metrology the value of each palm of this exam- 
ple of the cubit is stated to the millionth of a metre, two places 
farther than really measured, as they are merely reduced from 
English inches and hundredths, with an occasional half-hun- 
dredth. These v^alues are all about too short (their 
fum being 41*3, as Sir Clardner Wilkinson’s statement), but 
otherwise they agree clo.scly with the series given above ; and 
tb«r mean diifercnce from it (when corrected for their general 
shc^tness) is *011, or but little more than the hundredth of an 
Tf fhey were originally read. 

, “om the other eight or nine examples of the Kamak cubit 
the mean cubit was deduced from the subdivisions, and the in- 
temal errors of it thus obtained, we should have more knowledge 
of thc^ accuracy of the earliest known civilisation, a datum of 
much interest from a scientific and historical point of view. A 1 


similar examination of the measures of classical and mediaval 
times, including our ancient national standards of all kinds, 
would also give an idea of the accuracy which in various ages, 
and for various purposes, has been considered to be the utmost 
requisite ; a maximum datum very dilTerent to that obtainable from 
other remain^, which only show the amount of accuracy usually 
employed. As a chapter of the hisstory of science, now so much 
considered, this subject should not be longer neglected. 

Bromley, Kent W, M. Fi.indicrs Petrie 


The Chemical Society 

The article which appears in Nature, vol. xiv. p. 135, on the 
Organi.sation of the Profession of f’hemistry tlirows doubt on the 
expediency of effecting the proposed organisation through the 
instrumentality of a .society which has solely occupied itself with 
the extension and diifiision ol knowledge, viz., the Chemical 
Society. It farther proposes that as it would be a wide depar- 
ture from the functions which the Chemical Society has hitherto 
pel formed to undertake the .appointment of a Board of Exa- 
miners, the Universities of Oxford, Cambridge, and London 
should be asked to co-operate in the matter, being already 
formed examining bodies, which would probably command and 
deserve greater confidence than a board nominated by a newly 
formed institute, or even by the Cbeinical Society. 

(hi these rcmark.s I beg to olfer the following comments : — • 

1. The ('hemlcal Society never ha.s promoted the acquisition 

snch knowledge and .skill as are necess.ary for the discharge of 

such duties as a professional chemist is required to undertake. 

2. If the (Chemical Society has performed all other funciiona 
but this — the fact is no argument against it a])pointing a Board 
of Examiners, or of conferring some distinction on those who 
aie capable of acting in the .service of the public as chemists ; 
indeed, if this may conduce to the “general advancement of 
chemical .science,” the Society, by not taking such step.s, is 
scarcely fulfilling the duties for winch it was originally founded, 
and by opposing any such scheme it may actually retard the 
progress of eliemi.srry in tins country. 

3. 'Phe wiiter of the article is apparently unaware of the fact 
that it w</nl<l be very difficult to imake any examination answer 
the j>ai-po*.c of testing a nnn’s skill ainl technical as well as 
scit ntific knowledge m a satisfactory manner. An organisation 
scln-rae lias been dcsigneil by .1 few gentlemen in conjunction 
with myself, so as to obviate cxaniin.ation as far as possible, or, 
in other woids, to extend the examination over a peiiod of six 
}ears. Those <»f us who are teaclicrs in medical schools, ami 
pailicularly those who at times liavc had to lake to “ coaching ” 
lor a livelihood, .‘•ee the defects of a system which entirely de- 
pends upon examin.ation as .1 lest of quaJilication. Certainly no 
University examination would have the confidence of profes- 
sional chemists. There are many bii'-inc-s details besides 
granting certificates of competency which an organisation ot 
chemists would be obliged to undertake, as, for instance, im- 
posing such obfcrvances on the members as would tend to sup- 
press olijectionable practices which arc somewhat too common at 
llie prc.sent time. 

The CJirmuttf AWer for June 9 contains a .sketch of an organi- 
.sation scheme, and the conditions of admission for original 
members are there .set forth, Jf the ( 'hemical .Society as a body 
agrees to accept such a scheme, by all means let it do so, but it 
does not appear clear whether the (jualifie<l Fellows of the 
.Society could constitute a separate l>ody, managing their own 
affairs, within llic Society, without the interference of other 
Fellows not of the same class, 

Briti.sli chemists are now in request all over the world, Jajian, 
India, (fliina, Canada, and California, and some mark of dis- 
tinction as “ chemists ” which those who go abroad might carry 
with them would be valuable to them and enhance the value of 
the science in this country. W vlter Noel IIar'J ley 

Scientific Club, 7, SaviJIc Row, W. 


Lectures on Meteorology 

In these days of the rapid development ot the standard 
iences, and the multiplication of their ofTshoots into con- 
derable sections nearly as big as their originators, it may not 
‘ inappropriate to repre.sent the claims of meteorology lor a 
parate existence apart from others. As geology and mineralogy 
ive been developed out of the natural history of former timw, 

. it may obviously be suggested that jmcteorology might be 
‘tached from natural philosophy with which it has been 
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hitherto connected, and be .taught as"a separate science on its 
own merits and usefulness, and extent of practice application. 
It is therefore proposed that meteorologv might constitute a 
separate course of lectures, theoretical and practical, at our col- 
leges, where might be expounded its bearings on navigation, 
agriculture, human healtht a.nd engineering. To it might also 
be attjudied the sciences of ventilation of buildings, as barracks, 
factories, and mines, and hydrology, or a knowledge of ocean 
and sea currents, and ice drifts. 

The foundations for such a professorship in scientific materials 
have, it is suggested, now reached a sufficient weight and bulk 
as to furnish ample occupation, and to be of universal interest 
and general application. 

'Vi^ather oteervatories, now numerously established, will 
require .superintendents and assistants, captains of ships would 
be benefited by some scientific knowledge of the winds and 
waves, and farmers would find meteorology useful for the suc- 
cessful tillage of the soil. 

Again, overseers of mines would derive some good from a 
knowledge of the mechanism of the currents of the air they have 
to regulate in ventilation, and engineers of waterworks would 
require to know* the variability and extent of rainfall for the sites 
and construction of their reservoirs. 

Finally, the science of the weather is of most importance 
of all to those who have to fulfil the duties of health officers in 
our gieat towns, and climatology is more than ever studied by 
the physician having to give advice to the numerous invalids 
who now travel abroad for the sake of restoration of hcalih by 
change of air and scene. 

In order to facilitate the accomplishment of this object, it is 
suggested that some means should be taken to originate a fund 
to defray the expenses of such a couise of lectures, either in 
London or Edinburgh, both of which cities have meteoiological 
societies which might lend their influence to promote such 
schemes of scientific development.., 

The class of men to ythovUi resort might be suggested for 
patronage of this proposition would most likely be shipowners, 
landowners, and boards of health, either for the study of their 
self-interest or for the benefit of the public. Si’KS 

F.dinburgh, June 


JW/i BRITISH ASSOC/AT/ON—CLASGOIV 
MEETING 

T he arrangements for the icccptioii of the Biitish 
Association are fast progressing towards completion. 
The Executive Committee met on Tuesday, and the fol- 
lowing is a brief sketch of the work which has been 
done 

Fina^icc Commitiec.— liht total sum subscribed to the 
Guarantee Fund amounts to ;£6,559 ioj. 

Museum This Committcejhas arranged as 

follows :«~The Geological Exhibition will be accommo- 
dated in the Corpoiation Galleries, Zoology and Botany 
in the lower Queen’s Rooms, and Arcba?ology, &c., at the 
University. These exhibitions will be large and complete, 
and arrangements havebeen made for keeping them open, if 
desired, for some time after the meeting of the Association. 

Local Industries Commillee, — This Committee has 
three sub-committees — one for Machinery, one for Che- 
micals, and one for Textile Fabrics— and the materials 
for a highly instructive exhibition are being collected, 
which will be held in Kelvingrove Museum, where there 
is already a general museum of considerable size and 
variety. 

Reception Committee . — Already a number of distin- 
guished persons have been invited and have accepted 
invitations. Among these are the President-designate, 
Prof. Andrews, of Belfast, who will be the guest of Sir 
William Thomson, the present President, Sir John 
Hawksbaw, who, with Lieut. Cameron, the African ex- 
plorer, will be the guest of the Lord Provost. The Duke 
of Argyll, one of the Vice-Presidents, will be the guest of 
Prof Blackburn. 

Arrangements have been made with all the leading 
railway companies in England and Scotland to facilitate 
the visits of strangers and their stay in Glasgow. A 
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guide and handbook for Glasgow and the West of Scot- 
land is being prepared under the general editorship of 
Dr. Blackie. 

The following places have been secured for the use of 
the Association .-—The University, where, as at present 
arranged, all the Sections except the Geographical and 
Ethnological Section (Section E) will meet, Section E 
meeting in the large upper hall of the Queen's Rooms. At 
the University, also will be the Reception and Refreshment 
Rooms. Kelvingrove Museum. — This will be the recep- 
tacle for the exhibitions of machinery, of chemicals, and 
textile fabrics. Queen's Rooms.— Here will be held an 
exhibition of the zoological and botanical collections of 
the district, and here also the meetings of Section E will 
take place. The upper Corporation Galleries will be filled 
with a geological exhibition, there being no room at the 
museum at the University to accommodate more than the 
Archicological Section, in addition to the permanent and 
temporary exhibits already arranged there. The City 
Hall and the Botanic Garden Palace have also been 
secured for the use of the Association. The Chambers 
of the Association, where all inquiries may be made, v^ill 
be found at 135, Buchanan Street. 

A great many of the citizens have indicated their wish 
to receive guests, and a list is being drawn up of expected 
visitors, from which guests may be selected. Notice of 
its completion will be given by advertisement in the news- 
papers. 

Excursion Committee . — It has been arranged that ex- 
cuisions will lake place on Saturday, the qtli, and Thurs- 
day, the 14th of September, to the following among other 
places : Airan, Lochlomond, Loch F>nc, and the Holy 
Loch, Coatbridge, and Paisley. Mr A. li. btewart has 
placed his yacht at the disposal of the Association, as has 
also Mr. Duncan of Benmore, for dredging expeditions. It 
is intended that there will be at least ont dredging cxcur'»ion 
to the Firth of Cl)dc, or other suitable place. Mr, 
Duncan will also receive at Benmore a ])arty of 100, who 
go the round by Loch Fyne, for whom lie has ai ranged a 
delightful excursion. Mr. !Martiii of Aucheiidenniin will 
receive a paity at dinner iJieie, and Mi. Campbell of 
Tulhechcwan and Mr. Matheson of C'ordalc have also 
intimated their desire to show hospit.ilily to members of 
the Associ.itmn \ isiliiig Dumbartonshue. Mr. Ellis will 
cnteit.iiii a party .it luncheon at Coatbridge after inspec- 
tion of the North Biitish Wirework.s, and Sir Peter and 
Mr. Thomas Co.ites aie expected to do the same at Paisley. 

ABSIRACT REPORT TO NATURFA^ ON EX^ 

PERI MENTATION ON ANIMALS FOR THE 

A I) VANCE OF PRACTICAL MEDICINE^ 

11 . 

Exjin'nii ntdtion 7 uit/i the fot ms of I^yupeuton giiiafi- 
teum, or lommon Puff-Patt. 

I N 1853, while the study of the art of pioducing safe 
anaesthesia was fresh upon me, my attention was 
directed by my friend, Mr. H. Hudson, to the fact that in 
the country the owners of bees rob the bee-hive of its con- 
tents of honey .and wax after they have stupefied the bees 
by driving into the hive the smoke of the common pufF 
ball — lycoperdon c^iganteum. It struck me at once that 1 
ought to ascertain whether the stupefying agent which is 
given off in the smoke would act as an anaesthetic on th< 
higher animals and on roan, and whether a new anc 
safer anaesthetic than chloroform was contained in it 
The results of this research, seme of which I published ii 
the Association Med/cat Jotirnal in 1853, showed thatth< 
narcotic agent present is indeed a true anesthetic, am 
that all animals may be narcotised by it, but that owin^ 
to the mode in which it has to be administered, it caxmo 
conveniently be applied to man. All the lower animal 
about to be subjected to operations of any kind, surgica 
X Continued from p 152. 
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or ph) siological, could, I found, be rendered insensible by exposed to the gas. The ultimate value of these obser- 
this agent safely and inexpensively. I invented a room vations has yet to be proved. When I first published, in 
or chamber in which animals could be placed so as to the Medical limes and Gazette^ on March 22, 1862, the 
be exposed to the anaesthetic, and I introduced the use fact of the artificial production of diabetes by carbonic 
of this method of anaesthesia. From time to time oxide, nine years after I had first observed it, it was 
during the past twenty-five years, many necessary sur- looked upon rather as a curious than a practical deinon- 
gical operations have been painlessly perfonned on stration, I have always felt that though it did not seem 
domestic animals under this anaesthesia, and almost all to offer any immediate practical result, it must some day 
my own physiological experiments which would have been be useful in throwing light on the origin, or at least on 
painful have been conduct»^tl under it without pain. Some one origin of a fatal malady, (^uite recently Dr. Pavy 
other physiologists have followed me in this procedure, and has published some valuable details on the production of 
have introduced the puff-ball narcotising box into their diabetes by the same means, that is to s«iy, by m.iking 
laboratories in order to save pain from experiment. In animals inhale carbonic oxide, and he has been able to 
these ways the simple experimental research derived from arrive at some clear ideas on the question of the chemical 
the observation on the bees has proved doubly useful. changes that are involved in the process. We may fully 
While these rtscjrch.^s were first being pursued a friend expect to receive from him further valuable information, 
of mine came to me in great distress because his splendid I wait a moment at this point to observe that the history 
and favourite retriever dog had been bitten by a rabid of experimental research given in the last note illus- 
dog and was now stricken with rabies, lie asked me to trates forcibly the value of what may be called tiie acci- 
destroy his dog in the kennel, as nobody dared to remove dental observations that are picked up in the course of 
the animal. I carried out the r’quest at once by simply experiment. Who ever would have dreamed that from 
closing the door of the kennel, co/cting it with a hoise- a practice cf stupefying bees in order to rob them of their 
cloth, and letting the clarified and condensed fumes honey, a practice which has been carried on by the vulgar 
from the burning lycop'.rdon pass into the kennel. The for many centuries, would come the discovery that the 
animal lapsed quickly into sleep and died without a higher animals, and even man himself, can be made to 
strugg’e. I believe this was the first time in the history produce glucose, and that they may become afflicted with 
of science in which an. L sthesia had been employed iiitcn- the symptoms which characterise a destructive disease 
tionally and systematically for the painless extinction of the from a simple perversion in the animal chemistry induced 
life of the inferior animals. I shall show in a future note by the smoke of the burning puff-ball ? 
the singular importance of this application. Experimentation with Oxygen Gas. 

Research with Carbonic Oxide. The experiments with carbonic oxide led me to a series ot 

The observation that the smoko of the burning lyco- experiments with oxygen gas. The late Sir IJenj am in llrodic 
perdon would produce amcstlicria in the higher animals and Mr. Broughton, in their experiments on this same sub- 
led natunilly to an inquiry afiei the agent that was cit jeet, had observed that when animals are placed in pure 
work in cicatiug the insensibility. I commenced to oxygen they die, with symptoms of sleep, ns if they were 
make an anal) sis of the sutokc in order to determine narcotized, although the products of respiration are re- 
the questiun, but was forestalled in discovery by two other moved. Hence for many > ears oxygen gas, on which we 
experimenters, the late Dr. John .Snow,— so well known depend for life, was believed to be a narcotic or sedative 
for his rcscarclies in ariceathctics, and as the author of poison. In my experiments m.iny new facts came out 
the water tliLory of chok-ra,- and by the late Thoimon '^bich modified this view. In the first place I found that 
Herepath, one of our moot prouiising young chemists, some aniniaks, such as frogs, will live in oxygen as readily 
These two gcntkmen almost simultaneously discovered ‘'is in common air ; that hcrlnvorous animals will live in it 
that the gas called carbonic oxide is present in the smoke if « kept supplied to them in fresh current, but the 
of the lycopcidon. This was a new light, and led me to carnivorous animals will not live in the pure gas for a 
study the action of carbonic oxide on animal life. I time without becoming drowsy and insensible and 

found that this agent, a colourless and inodoious gas, without undergoing changes of their blood, which arc 
produced insensibility in precisely the same way as the fatal to life owing to separation of the fibrine within the 
purified smoke of the puft-ball. I found that when the vessels. The most important observation, however, which 
combustion of the puff-ball was made so perfect that no * made on the subject of the effects of oxygen, is the 
caibouic oxide was formed, there was no anaesthesia in- following : — I found that a narcotic action of the oxygen 
duced by the purified fumes, and so the fact was rendered is produced, however pure from the products of respira- 
clear that the special amesthctic in the smoke is the gas timi the oxygen is maintained, whenever it is breathed 
in question. I estimated also the proportions of carbonic over and over again by being passed backwards and for- 
oxide that could Ije breathed in the atmosphere, and the wards thiough the chamber in which the animals breathe 
cfkcts ol the gas in larger and smaller proportions on the Subjected three times to this passage through the 
lower animals and on myself. chamber, though it be purified so fully from carbonic acid 

that it contains less of this gas than the common air, it 
Expertmentaiion tn Relation to Diabetes from Breathing' fails to support the active life of all common animals 
Carbonic Oxide. excepting frogs. In a word, the oxygen assumes a negative 

In conducting the observations on the action of carbonic conUition in which it will not support living function. In 
oxide on hving bodies, I WciS led to examine the animal a report on these researches, made to the British Associa- 
secretions, and to my surprise 1 found that the renal secre- tion for the Advancement of Science, at the Oxford 
tion of an animal subjected to the gas yielded evidence meeting in i860, 1 defined this state as one in which no 
of glucose or grape sugar. The fact was of such import- new poison was produced, but in which the oxygen lost 
ance I was compelled to follow it up until 1 had quite some principle or property by which in its fresli state it 
established it, and had proved that by the inhaling of this sustained the animal life, 

active gas, a temporary attack of the disease known The lessons taught by these observations extend to the 
commonly as diabetes, which in the human subject is human family. They show that if the oxygen of the great 
often fatal, could always be artificially induced in the atmospheric sea in which we all breathe should from ariy 
“Off* In a further experiment I found that the inhalation cause assume this negative condition, it will fail to sustain 
of common Coal-gas diluted with air would produce the the active life. 7 hey explain the depressing cff^l of 
Sc^e condition, an effect caused by the carbonic oxide breathing over again the same m close and badly 
which IS always present in coal-gas. The same has sub- ventilated rooms. They throw a distinct light on that 
sequently been observed in a human subject accidenuUy “ epidemic condition ” of the atmosphere, which, since 
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the time of Sydenham has been noticed, but never ex- 
plained, in which diseases of spreading type extend 
uncontrolled when once they are started on their course. 
In the artificial negative atmosphere ^^hich I produced in 
the manner described above, I observed that dead animal 
and vegetable substances underwent rapid decomposition, 
and that slight wounds on living bodies became foetid. 

There followed upon these observations other series, in 
which the effect of the forces of heat and electricity were 
tried in order to determine whether they would modify 
the condition of the negative oxygen in respect to its life- 
sustaining power. The result of these inquiries was to 
prove that cold added to the negative effect and quickened 
the narcotism, while a raised temperature, a temperature 
of 75 ® 1\, delated the narcotism. I also discovered that 
the passage of clectiical sparks through the negative gas 
lestorcd it to its full activity. 

In another seiics of inquiries oxygen, under the 
influence of the forces of lieat and electricity, was rendered 
active until its sustaining power was destioyed by an 
opposite process, viz., by the activity with which it entered 
into combination with the blood. In this manner the 
action of ozone w<is observed on animal bodies, and the 
quickened state of the circulation and ovcr-action which 
the oxygen in this active state produces were defined. 
The local action of ozonized air on the air-passages and 
nostrils in the human subject was tested on Dr. Wood 
and myself, and the peculiar catanli and headache which 
follow the inlialation of ozonized air were described from 
our own personal expciienccs. 

The whole of these incjuiries on the effects of differing 
physical conditions of oxygen were full of the most useful 
practical information in reference, it not actually to 
disease, to the mode in whicli surrounding atmospheric 
conditions modify the course of disease. They indicated 
how men and animals living in the large atmospheric sea 
are influenced by the action of the great forces of nature 
on the vital oxygen. They have taught me so much that 
I could, if I had the means, build a hospital with such 
appliances for modifying the air, that the course of some 
diseases might be governed towaids recovery by the 
simple management of the physical conditions of the 
atmospheric oxygen. In a future and more advanced 
day of science, this method, the basic principles of which 
are here sketched out, will be an approved and positive 
method of treatment. Even now, under the greatest dis- 
advantages, from want of organised plans, 1 have been 
able to render useful service to the sick from the expe- 
rience gained by the experimentation. 

Eenjamjn W. Richardson 
(7}f he cofitl/nfed.) 

THE CKUhLTY lO ANIMATE BILL 

I N the House of Loids the Government “Vivisection 
Bill ” was discussed in a full Committee on Tuesday. 
The Marquis of Lansdownc began by a very temperate 
remonstrance against the Government going so far 
beyond the recommendations of the Royal Commission 
on the subject, llis speech (which is fairly reported in 
tliu Times) is by far the best lor knowledge and for sense 
that has yet been made on the Bill, but the provision 
against which he especially protested —the licensing of 
places as well as of persons — though warmly supported by 
Lord Kimberley, still remains part of the Bill. This pro- 
vision scarcely affects physiologists as such, but may be 
a means of serious annoyance and hindrance to strictly 
medical experiments, on, for instance, the contagion of 
disease or the action of drugs, and would have made the 
experiments by which jenner freed the world from the 
plague of smalUpox impossible. 

On the first clause Lord Carnarvon stated that the title 
will be altered from “ An Act to Prevent Cruel Experi- 
ments upon Animals" to “An Act to Amend the Law 
t elating to Cruelty to Animals,’^ /a’., the Bill no longer 
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pretends to prevent alleged cruelty by scientific men in . 
this country, inasmuch as the charge has net been in a j 
single instance maintained, and only provides that inflic- 
tion of pain on an animal shall not be screened by the ^ 
excuse of a scientific object, if the delinquent does not I 
hold a certificate from the Secretary of State that he is a i 
competent person to conduct experiments on animals | 
with all possible humanity and with ability to make them 
useful. j 

After some desultory conversation on the definition of’ 
the word “ animal " (in which one Minister of the Crown 
committed himself to the opinion that some creatures can J 
feel when their heads arc off), the first important amend- 
ment was moved by Lord Rayleigh, supported by Lord 
Cardwell, and accepted, after discussion, by the Ministry., I* 
1 he Bill now, therefore, actually recognises the pursuit of'? 
knowledge as equally worthy of respect with that of^ 
medicine, and both as entitled to some small share of the 
immunity accorded to the pursuit of wealth or of amuse- 
ment. In other words^ while the members of the House * 
of Lords have all their lives been vivisecting their animals 
without amesthelics for Jnn^ they are now pleased to’ 
allow physiologists to do the same under many limit- ^ 
ations for the advancement of science. This admission^ 
was actually opposed by Lord Coleridge in a speech which 5 
was forensic and sentimental in the worst sense of the* 
words. i 

In the fifth clause, exempting cats and dogs from all! 
experiments (even when painless) if undertaken for phy-'l 
siological or medical purposes, the Government accepted ^ 
the amendment of the Earl of Harrowby, to include horses. I 
asses, nnii mill in wnflnii tihyp ; but admitted ' 

a proviso for these animals being available on special 
certificate from the Secretary of State when aosolutely 
necessary for some special investigation. On this clause, 
the Earl of Airlie made a sensible speech, but he was 
not supported by the peers on the Royal Commission, 
whose report was implicitly condemned. The other 
clauses were rapidly run through, the Karl of Portsmouth 
making a successful attempt to obtain some recognition 
of the necessity of studying the diseases of animals as 
well as of man. The absurd regulation which, appa- 
rently by an oversight, subjected registered and inspected 
laboratories to the police visitation intended to prevent 
experiments in unregistered places, was amended without 
discussion, and the Bill is now probably in the form in 
which it will be laid on the table of the House of 
Commons. 

Some of its most glaiing contradictions and absurdities 
have been remedied ; and, if worked by a reasonable 
Home Secretary, competent inspectors, and physiologists 
as humane as the ten or twelve gentlemen who now possess 
laboratories in the three kingdoms, it will probably do 
good, iiut the whole discussion shows the folly of legis- 
lating to satisfy unreasoning clamour, and the hopeless- 
ness of Parliament dealing in detail with a subject ol 
which almost all its members arc profoundly ignorant. 

The reasonable plan would have been to register labo- 
ratories, and give certificates to persons duly recom- 
mended ; to inspect them carefully ; to withdraw the 
licence on any abuse being proved ; and then to extend 
“ Martin's Act" so as to apply to all cruelty to animals 
whether domestic or wild, whether performed with a bad 
object or a good one, so long as the delinquent did not 
hold a certificate. This would have been in accordance 
with the recommendations of the Royal Commission 
would have given far less trouble to Home Secretaries 
and to physiologists, and would have been a more effectual 
provision against cruelty. But Parliament has nothing 
important to do, the Government are in want of populai 
applause, and very few have the patience or the candoui 
to learn the true state of the ^case ; so that we must ht 
content to hope that the Bill will do less harm than was 
at first inevitable. 
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A MUSEUM FOR INDIA AND THE COLONIES 

T the meeting of the International Congress of 
Orientalists m London in 1874, Foibcs Watson 
read a paper in which he described (see NA'IUKE, vol. x. 
p. 421) the plan of an Indian Museum, Library, and 
Institute. Tliis paper was afterwards published (sec 
Nature, vol. xi. p. 4 * 3 )' Wai^^on has just published 
a pamphlet^ in which the prop()S(‘d India Museum and 
Institute has v^ery naturally expanded into an Imperial 
Museum for India and the C olonics. What Dr. Watson 
proposes is that on the site of the old Fife House, 
on the Victoria Dinbankment, at the Thames end of the 
Northuinhei land Avenue, a large and suit.ilde buihl- 
ing should he elected, to consist of two divisions, one 
devoted to the inteiests and ptoducts of India, and the 
other to those of the various Hritish Colonies. 'Fhe libra? y 
and collections which already exist m connection with 
InCia are acknowledged to be of great value and import- 
. nice, and their location in an ajipiopnate building in a 
central position would greatly imrease their usefulness. 
The arrangement at South Kensington is of (ouisconl> 
temporary. Now that Dr. Watson has proposed a jilan 
for an institution which would do for tlu' other colonics 
what the India Miisi'um and Ltbiaiv attempt to dolor 
1 ndia, one wc nders w lu steps h<ivc nut betn taken long 
ago to supply what appeos to he a red want. '1 lie sub- 
j<-ct has, howevei. cii'jaged for years thcatteniion ol those 
who take an active intv.rtst in the C'olonies, and several 
of the Colonics have gone so far as to vole money for the 
establishment ot a Coloni<il Miisiaiui m London. Ftw 
people rt'ali^e the impoitance ot the Colonies to Ihitain ; 
tlicir extent, population, and the value ot their com- 
mercial transicli>n3 aic forcibly exhibited by Dr. W<it- 
hou 111 his ]>ainplilet, which w'c would recommend iho'-'e 
to road who wish to have some idea of the value 
ot the Colonies to the mother country. From a scien 
flic pf»iiit ot view such an institution as is propos. d I 
would be ol greit inteicst and value. Ihitish Colonies I 
are to be found everywhere ovar the suifacc of the 
lobe, and embrace all climates and every variety' 
of natural producuons. .Students of natuial science 
would tiiid a properly arrani»ed colkction of our colo 
nial juoUictions of jpeat use, especially if combined 
with a proper library, and no belter method could be j 
tlrvised of educating the public generally as to the 
< \ltnt, imp(>rtancc, plnsical condition, and natural pro- 
ducts of ‘‘ Create!' Britain.'’ 

Dr. Watson shows that from every point of vit w, j 
political, comnieicid, and scientific, the establishment ot 
such an oll-embiacmg Imiicrial Institute would be of the 
greatest bcnelit both to this country and her Colonics, 
and would 110 doubt serve to bind them more closely 
together. We aie sure his scheme needs only to be 
known in its details to recommend itself to the public, 
and we are confident that if steps were taken to move the 
proper quarter, the accomplishment of the scheme would 
be only a question of lime. The Colonics themselves are 
willing to bear a share of the expense necessary, and 
it would only be fair that this country, through the 
CjOvernment, should meet the Colonists as far as it can. 

Into the details of Ur. Watson's plan we have not space 
to enter. There would, as we have said, be virtually two 
museums under one building. In the division devoted to 
the extra- India Colonics, the museum rejuesentativeof each 
Colony would be kept distinct, so that the whole would be 
rather a federation of museums than one museum. Then 
there would be a Colonial Library and Reading-room ; 
provision would be made for giving a home in the Insti- 
tution to the Asiatic Society and the Colonial Institute ; 
by means of “ Trade Museums," a full representation 
would be given of Colonial produce, and in the proposed 

... ^ Th® Itnperial Museum for India and the Colonies” By J. Forbes 
Watson, M.D., &c., Director of the India Museum. (Allen and Co.) 


institution the offices of the various Colonial agents now 
dispersed over London could be established. The advan- 
tages of^ such an Institution are well summed up by Ur. 
Wat^^on in the following paragraph : - 
“The combined India and Colonial Museums, estab- 
lished according to the above plan, would in every way 
become a living institution worthily representing the pcTst 
history and the present resources of the British Kmpire 
throughout the world. Such an institution would aiford 
not only exhaustive material for study and lesearch, but 
would likewise be suitable fornference by the Indian and 
Colonial authorities, by men of business or of letters, and 
by officials or emigrants intending to proceed to Imiia or 
the Colonies. Thus it would be instrumental in fni thei ing 
actual work or business, whether hcicntific, polili<\il, or 
commercial. At the same time, through its co-operation 
with the Asiatic Sock*t) and the t'olonial Institute, through 
• its reading-room, its lectures and puh’ic itions, through 
I the Trade Museums and other tvfueal collections distri- 
buted all over tlie country, as well as tliroughout the most 
important places in India and the Colonie-i, all the infor- 
I ination would be rendcied available to the whole 

’ I ' . . M 

FKRTJLfSA TION Of' FLOWERS EY JXSE 
XIV. 

JAinuers Fertilised by the JYi/ys of Eidterjli 

T N my former ariidcs many plants are refeircd to which 
arc fertilised by butterlhes, whose pio])oscis, he.ul, 
legs, or whole underside comes into cont.ict with the 
j antheis and stigmas ot the How is visited ; Imt hitherto no 
pl.int has been known whiidi is leriilised by the ll ilKnng 
wmgs of butterflies. My brother, Fiitz Muller (Iti)ahy, 
I’lov. St. C'atharina, Bra/il;, has lately obseivcd a species 
of lledvLiuKm (Biperaci-.e} whose biig/<t led six utlcss 
flowers, oj)ening in the uioining, arc won lerfuliy adapted 
to this manner of fei tilisalion. 1 give Jus description, as 
tar ns (lossible, in his own wands'. 

The lloweis of this IIed>( hm n are collected in groups 
of 4-6, winch are enveloped by a eoannon biact ; incveiy 
group only one flower is i ver dtvelojied at the same time, 
tins eoinnionly lading before llii' next one l),is opened. '1 he 
grou()s of (lowers are arranp,ed in al ernating whorls, each 
consisting of three groups (Fig. 81;) ; the spike thus 
foimed reaches o’25 metre m length, ,uid is composed of 
SIX longitudinal rows of flowers, each row conUinin 

The corolla tubes, about 0 0 m. long, 0*5 and i mm. 
wide, are completely enclo-cd by the very linn common 
biact ; moreovei, each by its cal)\ < loseiy enibmcing it, 
by its special bract and pirily by the biaets of the older 
flowers of the same groiq). Tims ihelioney, whudi on the 
morning of the hrst day fills up about one-tliiid, on the 
morning of the second day aljont two-llmds of the length 
of the tube, IS excellently pioleeied from being stolen by 
piercing the lube, of which smne Apuhe, especially iJylo- 
copa, lire exceedingly fond. The llowers are placed nearly 
hoii/onlally, the stamen a little above, the lip a little 
below a horizontal plain intt rsecting the entrance of the 
honey-tube. The lip, which in other species of Hc- 
dychium is expanded level and almost .sessile, is 
here long stalked, and rolled up info a channel of 001 m. 
m length provided with a fiinnel-shaj>ed entrance. The 
entrance of the lip-channel (F/g. 89 Wj being about 
equally distant from the tw’o iongiiudmal rows of anthers 
and stigmas Fig. 89 (/>', C) between which it is situated, 
both rows are alike struck by the wings of the butterflies 
flying on and off. 

The filament is 47 mm. long on the forenoon of the 
first day and somewhat bent upwards, so that the polJcn- 
covered side of the anther looks outwards or even a little 

> Continued from voL xiii. p 994- 
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upwards (hence the stigma looks upwards or even obliquely 
backwards) ; on the morning of the second day it is 50 mm. 
long, straij>ht, and the stigma looking forwards ; by the 
morning of the third day the flowers bend aside and wither. 
Consequently on the first day the anthers, on the second day 
the stigmas are more liable to be struck by the wings of 
the butterflies, although the stigmas seem to be capable of 
being pollinated already during the opening of the flower. 
The pistil, as in other species of Hedychium, is inclosed 
in a completely closed channel of the corolla tube (Fig. 
90) and of the filament (Fig. 91) ; the funnel-shaped 
stigma (Fig. 02), secreting plenty of fluid and bordered 
with hairs (Fig. 93), slightly overtops the anther (Fig. 
89, i-/.). 

By the morning of the second day all bees and butter- 
flies with a proboscis of more than 10 mm. long would 
be enabled to obtain at least a little portion of the very 
sweet honey from out the opening of the corolla- 
tube ; whereas from the more conveniently situated 
opening of the lip-lube the full store of honey can be 
reached only by a single species tf the butterflies of 
Itajahy (as far as their proboscides have been measured 


f <•/ 



by my brother), namely, the males of Callidryas Philea, 
with a proboscis from 36 to 43 mm. long.^ 

This was indeed the most assiduous of all visitors. It 
was always sucking out of the lip. Scarcely less frequently 
were the flowers visited by Callidryas Eubule $ , always 
sucking in the same way, with a proboscis from 27 to 
30 mm. long (a female, caught on these flowers, had a 
proboscis only 24 mm. long). Callidryas Trite $ , on the 
contrary, with a proboscis 1 8 to 20 mm, long, seems always 
to suck immediately out of the corolla-tube. Callidryas 
Statira ^ (19 to 21 mm.) mostly sucks in the same way ; 
but sometimes also from out the lip. Callidryas Argante 
being very rare during the flowering time of this Hedy- 
chium (towards the end of January) was only occasionally 
seen visiting its flowers, and it was not observed in 
what way it reached the honey. Dark yellow, orange, 
scarlet, red, are the favourite colours, not only of the 
Callidiyas but like wise of the Agraulis[pione) and of some 

I The proboscis of the female seems to be not so bng ; in two females 
measured by my brother it did not exceed 35 mm. 


species of Papilio ; of the former, Agi'aulis vanilla (pro- 
boscis 15 mm.) visited the flowers several times, but soon 
flew away again. Of species of Papilio, P, Thoas (26 mm.) 
appeared especially frequently, as also several times P, 
Palydamas (24-25 mm.), /*. Cleotas 23-23 mm.) three, 
times, and once P. Ptoiodamas (.?) (22 mm.) ; these mostly: 
fluttered upwards along the rows of flowers without settling^ 
down ; it was not distinctly seen from which opening^ 
they obtained the honey. 

Another adaptation of the flowers to cross-fertilisation? 
by butterflies must be mentioned. A wing of a butterfly is a 
tolerably smooth plain, moving rapidly when flying ; thei: 
pollen-grains of Hedychium are likewise smooth ; these? 
peculiarities are ill adapted to each other ; but this incon-5' 
venience is removed by the anthers not bursting, but? 
their anterior- surface dissolving into a 1 lyer of slime whicll 
covers the pollen-grains and glues them to the wings. 

Of Apida: iny brother once saw Xylocofni; it attempted? 
to suck from the lip, but after having made some fruitlessr^ 
tri.'ils flew away again. He repeatedly met with Bofjibu.% 
violact'us and Cayctmensis^ rarely, however, compare 4 .| 
with their frequent visits toother flowers, for instances'll 
the neighbouring, bushes of Buddleia. They sucked front? ‘s 
out the corolla tube. />. violaceus was several times ob- ^ 
served to alight on the lower flowers of a longitudinal rowj^ 
climbing from there up the row more or less completely J 
then flying to another spike. In consequence of thii^ 
systematic manner in which the most intelligent bees ex-^ 
plore the flowers of a plant, the fertilisation by bees of a 
plant with such a number of flowers as our Hedychium 



Fu..*jo. I'K.. or- Fk;. c>2 . Fk.. (^ 3. 

Fu;. 90.— Transverse section of the corolluUnhe, 15 ; t. Fio 91. — Trnns^ 
verse section of the fil.inient enclosing: ihe yustil. F?G. 92. — Tlie stigrn4 
bordered with hairs. Fk;. 93. — A single one of these, hairs. 

must be by far less advantageous than the fertilisation by^ 
butterflies. Suppose a specimen of this Hedychium bearing 
twenty spikes, each with fifty flowers, a humble-bee would 
be likely to visit i,ocx> flowers without effecting a single 
cross-fertilisation between different plants, consequently 
without any profit for the plant, which is sterile with its 
own pollen. On the contrary, on flowers copiously visited 
by butterflies, the same butterfly will rarely visit a greater 
number of flowers of the same plant continuously ; and 
this holds good, not solely, as Delpino has already re- 
marked, with females which are followed by the males. 
On a Hedychium, males of Callidryas only were flying 
(females being then very rare), but, nevertheless, as soon 
as any butterfly was approached by another of the same 
or even of a different species, it flew up, ran and whirlec 
with it about in the air, and then alighted commonly or 
another bush. 

Lastly, there appeared repeatedly several species o 
humming-birds, one of which was so absorbed in sucking 
the honey that it could be caught with a net, wfliich m; 
brother had never before succeeded in doing. In thi 
corolla-tube of this Hedychium small insects have neve 
been found by my brother ; the perseverance with whici 
the humming-birds made use of its flowers proves, there 
fore, in case such a proof should still be needed, tha 
these birds were here searching for honey. 

It may be remarked in addition that humming-birds ar 
far less exclusively attracted by the bright red colour c 
flowers than Callidryas ; and, as these butterflies ar 
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those which are found in greatest numbers in Itajahy 
(Acraa Thalia only perhaps equalling or even surpassing 
them in numbei), the frequent occurrence of orange- 
coloured or scarlet flowers in that country is probably less 
an adaptation to humming-birds than to this fondness of 
Callidryas The red Silvi i, Canna, the oiange-colouied 
species of Lantana, I puiaid} on cinnabarinum, &c , aie 
assiduously visited by Callidiy is. 

Lippstadt, May 13 III rm vnn Min 1 1 R 


lOAN toll LCnON 01 SLIPMUIC 
APPAR XI US 
SI Cl 10 V- Ml C 1 IANIC& 

PRIM I MOiLRS^ 

now comr' to 'Newcomen, who 1 think miy fiirly be looked 
’ * upon IS the fi licr of llie steim enj.inc in its picsent foiin 
No l,9t.2 IS a rnodt 1 c f Jnseni^nu , win hisfurtlui ilhisfnttd 1} i 
rare engraving ( >f 1712) the ]iropcrty of Mr Lennct VVooduott 
Heie we have Iht stt uii 1) nJci, tlic cylinder, the piston ind 
rod, the beam woikmg the \ umps in the pit, the iniection int) 
the c^lindei and the self 'icling making al < geiher apowci 
fill and an auiom pinnc m vti 

That conscicnii ms wiitt i, J>tli(loi, to whom I ha\c already 
fieqiiently iclcricd, ly*,, tint lu 1 cti-> of one of these muhints 
having been s< t up in the wilct worl s on* the liinks of ibe 
7 h lines at A oik biddings I 11115 ‘^lyto those who are not 
awaic of It, tint tl c 'it w< il s wcie situ Ued w'heie ihe ( hiring 
Cross Station now stands On a Newcomen engine being eieete I 
m 1 ranee at a ((llieiyal 1 lesnts, near Comb, btlidor paid 
several \isits to it in oultr tint be ini^ht utidci stand its construe 
lion thoroughly, and be tlicieb) enabled to txpliin it to his 
reiders. lie his dom so with a minuteness and fa ihfulne s of 
detail, m dcsciiplioii ai d in drawings, that would enible oni to 
lepcat the engine I liis engine had a 30 ineli c'lindcr with a 
() feet stroke of the piston and of the \ umiis llie boilei vv i 
9 feet in diamt let and feet detp in the body , it had a dome 
which wis (oveied wilhmisoniy 2 feet (> indits thici to hohi it 
down against the pressure of the steam It hid a safety valve 
(the I’apm valve) whieli 1 tlidor calls a “\entouse,’ and says 
that Us ol jeet was to^,ive air to the boiltr when the vapoui wis 
teo strong Jthid double veil ical gauge cocks the funelion of 
which lielidoi txidams , it m nle fifteen li(»I cs in a minute , ind 
he says that being onte started it re juiied no attention beyond 
keeping up the fire, lli it it worked ei ntmuously for forty eight 
1 our*!, and 111 the hut) eight houis unvvilercd the mine for the 
week, whereas pieviously to the erection of the engine the 
mine was drained b) a horse povier machine, working day ind 
night throughout the whole week and demanding the labour of 
fifty horses and the attendance of twenty men to 1 eep the water 
down / should have slid th it the pumps worked by the steiin 
engine were 7 inches bore and were placed 2<( feet apart veiti 
cally m the pit which was 276 feet deep, and that each pump 
delivered into a leaden cislein from which the pump above it 
drew. 

After having given a most accurate (lescrij tion of the engine, 
Bclidor breaks out into a rhapsody and siys (1 will give you a 
free translation) “It must be acknowledged that here we have 
tlie most marvellous of all m ichines, and that there is none other 
of which the mechanism has so close a relation to that of im- 
mals Heat is the prim ipal of Us movements , 111 its various 
tubes a circulation like that of the blooil m the veins is set up , 
there are valves which open and shut , it feeds itself, and it per 
forms all othei functions which aie necessary to enable it to 
exist ” 

hmeaton employed himself m perfecting and in properly pro- 
^iftionlng the Newcomen engine, but it was not until James 
Watt that the next great step was made , that step was as we all 
doing away with condensation in the cylinder, the 
It m a separate vessel and the exclusion of the atmos- 
P we from the cylinder These alterations made a most important 
efficiency of the engine in relation to the 
amiwi , but they were so simple that I doubt not if ex- 

ers mto the merits of patents had existed m those days Mr 

orLuentTS ^ f Bmmwell, C E , F RS , one of the vice 
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Watt would have had his application for a patent rejected as 
being “frivolous ” We have heie from case No 1,928, a moiel 
made by Watt winch appears to be that ot the si pirate condenser 
and aii-pump , wt have also 8 h which is a woo len model m ule 
by Watt of a single acting inverted tnginc having the toji suit 
of the cylindci always open to the eoiulenser, and a pair of valves 
by which the bottom side of the piston cm 1 1 j iil into alteriiatc 
connection with the boiler and with the comknsti, Ibeconltnlsof 
which are withdrawn by tlie air pump ,11 ti nu the ^aine ease 
IS a model of 1 direct lelmg invtiled pumi in^ rngme, maih m 
aec udaiice with Uu. dii^iam 811 it is a uu del ot N\ Ul s 
acting learn piling mg iiij^ine, while 211 is a model (f \\ vti 1 
d nible act in ^ beun rot iry engine lOl from the sime c ise is 
Wall's m delot a inliet ti ndtiisti I j Walt wc owe, ei n 
(lensition in a st | u itc ves tl, txtiu i in of the an fi in the 
e>lnd 1, mikin^ the cn me doulde icting, imployinmt ol llu 
stt im )uk t, ml tmj loynient of tlu stemi c\j>insivtl}, llie 
j inlld nuu on, the governor, ind in fiet all which nude New- 
eoiTien s sn gle a in^ rctiproc itmi pumping engine into tl it 
mulunt ot univei il utility fh it the s(t ini tngint now is, and 
m t ( nl) s ), but W itt mvtnltd tlu si im tiignu indicaloi whitli 
tnillcsusto iscii nil tl it wliuh is I ikmg plici within the 
rvlii hr 111(1 to ^ic whclhci or not the s i im is being economi 
t illy cm])] )\ed 1 bivc on tht lal Ic btl )u me i vt > cxtclitnt 
modtlot (jtini in m mid i tine No 2, U7, lllll^ll iimg an mvt 1 u I 
diiccL ul 1 V, pum])ing engine m its toini ittc I »in, ind I 1 Uf 
also 1 moUl of 1 leneb in inufaclurc, tlu tylin Iti and olh i 
woikmg j Ills of which ire in gl iss , this slims i foim ol M Ot 
let vry bt \in eoiiden mg eiiLine it one time m eomnum use 
I do not say, however, ll it Witt was tlu inst to nuke lie 
suggestion of ittainin rot try motion fr nn the power of stt i n 

I e iviiig out of consul lahon lleios lo), 1 gun, is 1 hive rt 
maiked, hojied to ret lot ny move nu nl second liiiully woikmg 
a wi er whtcl with tlie w iter tl it h id betn » i scii by his stt mi- 
en nne , moieover, is t ul) as 17 -,7, )< till in J fulls [ 1 ipo td l > 
obtun rot It) motion Iroiii a Newtonu n ei^ine an i to tnij h v 

II it moll m m Ininin,, a jnd lit wheel, to projici a tug bt u 
which should tow shijis out of hiiloin, (i cvin i,^ains>t an ad- 
ver c wind I liiveb(h»rt me one ol t t punts of his jiinq hlel 
in I in oidei th it y >u m iv better ijipreei Uc Ins invtniion 1 h ivt 
put an tulnged diigiam iijion the will an 1 I think I may take 
this as the si irting point for s xymg a fi w words about the ste im 
crgine is a prime rn >ver 111 steim vessels 

\Vt have in the collection, No 2, ist> Symington's engine tried 
upon the I al e it lidswintou m l/SS Here a pm of smgh 
ittin^ verlied c)linders give, by tlie up and down motion of tlicir 
pistons, Teei) loe iling movement loan ovtiliea 1 wlieel , this wheel 
I ivci i similar motion to an endless chain v Inch chain is led 
aw iv so as lo ] iss round two pairs of latchct wheels loose uj>on 
two paddle sbitts By the use of a pair ol i ilehetb the lecipro 
latuns of the cliain are converted into rotary motion in one 
diitciion only and tint the driving dim turn of the two paddle 
wl e Is plated one behind the other Symington’i arr uigrcment 
foi ol taming the rotary motion dways m one direction of Ins 
two paddle wlietls is very similar to that proposed by jonatliiu 
Hulls for Ins single stern wheel Want ol iimt fori ids nit to 
do moie than just to allude lo the names of Horn blown and 
Wolff in connection with double tylmder engines, engines wheie 
m the e\pin>ion of steim is (ommeneed ni one cylinder and con- 
tinued m another and a laigti one 

I wish to soy a few woi is w Inch will bring before you the 
chinges that have been made williin a veiy few years m tlie eon 
struetion of the manne engines 1 may ol) ervt that when 1 was 
an a])prentiee the ordinary werking pressure of steam, except m 
the doubh cylinder engine*, was only 3 lbs diovc atmosphere, 
and that theie wai in a manne boiler more pressure on its b( ttom 
when tlie steam was down, due tj the mere liead of water in the 
boiler, than there was pressure in tlie top when the steam was up, 
due to the force of the steam , whereas now condensing manne 
engines work commonly at 7^ his, and there is a boat under 
trial when the steam is, 1. believe, as higii as 400 lbs 

lo those wi o are curious on the sabjeet, I would recommmd 
a perusal of two blue books, one beiog tlie evidence Hken before 
a Parliamentary Commission in 1817, and the other before a 
Parliamentary Con miitet in 1839 > thc-V will find there the 
weight of evidence lo be that the only use of high pressure steam 
IS to dispense with condensing water, and that as a steamboat 
must always have plenty of condensing water in its ncighlwur- 
hood, DO engineer knowing his business, would suggest high 
pressure for a marine engine. . u e 

I have before me a model of a pair of engines which, although 
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they were made not so very long ago (lor I saw them put into 
the ship), have nevertheless an historical interest This model 
saows Maudslay^s engines of the Gffat the first steamer 

built for the purpose of crossing the Atlantic I think i am 
light in saying that 7 lbs. steam was the pressure enployed in 
that vessel, and in order to extrict the brine from the boiler it 
was necessary to use pumps as the pressare of the steam was not 
sufficient to expel the brine and to deliver it against the picssuie 
of the sea. 

lime does not permit of my touching upon the vinous im- 
provements in boilers, condcnseis, expansive arrangement^ and 
other matters which have gradu illy been introduceil into our best 
engines for land an 1 for ocean purposes 1 have hung up m the 
■wall a rough diagram showing a pan of oscillatin ' engmt as 
applied to dnving a pad lie stf^arnei, and anotliei sliowing a pxir 
ol inverted compound cylinder engines to drive a screw propeller , 
a model of such a pair of engines with s irface condenscis and all 
modern ajipl anccs (being Messis keniiit s cngints foi tht T anti 
t) Company’s S S /\? /, by whitli 1 have had the pleasure of 
travelling) is now bef Jie nn. 

I will conclude this ]>ait of tlie subject by STMiig that to die 
combination of scitnct ind sound pricticc is due the f'^ct < f iln 
consumption of cod having bten redued fioni t; lbs per gioss 
indicated horse-power per iioui to an ivciageof 2] ll)-> ni 1, in 
exceptional mstinces, to as >>miU a quaiitiU as i4 lbs pei hoi sc 
pci hour 

I et us no V devote a little ol time th U is le'’t to the c m 
sideiati m of the loconiot \c 011 the c > nmon 1 lad \s well as on 
itie railway I ha\c bclotc me Is 2, i tS ^ 1^1 1 1 aclinl 

engine of Cugnot, m the ( onsci\ it nre le \rls cl Meiiei , win 1 , 
III 1769, j )uinc)ei — slowly, it i> true, but di I j )uriu> and did 
i irry pa sengers — along tlu r )i Is m Pans 

ltisamo‘l ingmons micbiiit , it liisthur wheel and the 
motive power is qq lied to tlu front, tlu eisloi, a stemn 
wheel, so that i ii^ine uid 1 o ter tinn witli the wind jircci e> 
as, within the la'-t few irs, Mr It ikins his caused tile engine 
ainl boiler to tui 11 with tlie sioeiin wlutlol liis tliut wlnelel 
eomtnon road Iocoitk tive 1 lu. stc im c use s the } istoi s m a 
])iirff inveited singk acting cvlm Icrs to ueii>io iti , indlheii 
i ids, l)y meins of ratchet wlieels, give lotiiy 111 li 11 to the 
e 1st )r vvhtel, an I thus jiioju 1 the eaniage I th nk tlicie h n > 

I )u! t but that we must lo 1 iij) m tins engmt ol ( iun t as the 
litlier of stcau Joetmu t on, a^ we must legaul Sjmmgfous 
( Uj^inc as tin part nt of maiint jiopulson I lii\e befiie me 
N ) 1,920, lievcthiel s tngint of 1 S 02 , 1 have visa bet irt me 
a blenkinsop '■id, one th it 1ms 1 1 eii m i tuil use fn many 
vtais, provitle 1, as you will set, with tec h, mt ) whici a togge I 
llange on the side of ihe tliivini,-wluel is i eaied to insuie tliat 
irietive foiee should be obtained I Ins plan has been levived, 
within the last few yeirs, t) enable tht stcim loeimomt lo 
climb the Kigln A sketch of the Isighi engine an I lail 1 on 
the wall It will be seen that the teeth msU id e( pioje iing 
fjom the side tf the lail, are ranged belwetti two pxrallcl 1 iis 
like the rungs of a lad ler 

On the gioiml fl )or of the exhibiln n we have the ae ilible 
‘ Puffing Ihlly," an engine wliith began woik in iSi uni got 
along without the aid of cogs by nitre a Ihesum iq on plun 
rails , it is a rude lo iking niaehmt, but it labtiured up till the 
lUe of the last 1 xhibition, doing us wuik for foity nine yeirs 
on the railway belonging tothe Wjlims Colin ly, and, is tra 
dition says, mieiestmg Ceorge Stephen on, wiio, as a boy, saw 
it m daily opei ation 

On the groun I fl or, alsa, we have i 91; I, the “ Rocket,” with 
which seventeen yeas after the Stirling of “ Ihifimg billy ’ 
(jeorge Stephens m carrtd olf the pii/e in the MinehesUr and 
I iverpool Kailw ly comj etition I he lea ling j iitieiilars of this 
engine are as follows —A ]»air of 7* inch cylinders l' 5 stiokt, 
placed at a slight inclination driving 4 6 wheels, the b ilei, 
multi- tubnl'»r, having twenty four three and a hall inch tubes, 
while the fiie is urged by the waste blast before alluding 
lo this I ought to have mentioned that one of the blue Books 
to which I have called your attention — that which gives the evi- 
dence before the Commission in the year 1817— there is a state- 
ment by a witness that in those parts there are machines called 
locomotives, &c. 

Once more I am compelled to say that time will not admit of 
my entering into any detail m respect of the modern locomotive, 
except to remark that by the aid of excellent boilers, of high- 
pressure steam ( 140 lb> to the inch) of considerable, althou,.h 
rather imperfect expansion effected by the link motion, there is 
provided for the use of our lailways a machine which m the 


” passenger” form is competent to travel with ease and safety 
sixty miles an hour, ami in the * * goods ” form is competent to 
diaw a load of 8cx) to 1,000 tons, and to attain these re^ults with 
a very commendable ei oiioniy m fuel I have put on the wall 
two diagrams of locomotives of the convenient form for local 
traffii that we call tank engines, and I have before me N( . 
I QS 7 ^b a roost beautifully ma le sectional working model of a 
kus-^uii six wheeled ‘ gails engmt. 

Within the last tv\eu‘y vt.us an ither desciiption of steam- 
engine has acquired a \ r Muinnt and impoitant plaie among our 
ptinie movers, I allu h 1 > the p ut dilc eri,.ine, or to the poi table 
engine m its more toinj Lt( f im of a selt pioptllmg or liaction 
entme 1 he general cmstuitliou of these maehmes bonleis 
closely upon ihit of the 1 )co nr live Verygreit attention has 
bttn paid to all tlu ir detuls uid tlu k jal Agii iiltuial Society 
of 1 ngland, by their c\c Iltul an ingem nts f ir ptri xlicil trials, 
have stimulated engineers to devote then Itsl eii igies to the 
sul)j(et No i,(J42 IS a mo el ol one of Aveling and Porters 
< ommon road traction engines, capable tlso of acting as a source 
of pow( I for driving faim yird m\ehitury or loi effect mg steam- 
llnighing Upon the wall 1 hav place! 1 )u.,h diagiams of 
aiivihcr kinl of tiaetDii en.,inc — i kmlwheinn miia rubber 
tires ire Used , this is nianiifieturcd bj M ssis k insonic, Sim'', 
and Head, ind T h ive al o placed there lairisof the ordinary 
portable engine and rf another most use ul kind of jiortable 
engine, vi 7 , the 'team fire engine 1 liave there likewise \ 
sketch of llant )ck s c >m non 1 >a 1 strain eoa h which for so 
many mrmths le^uliily | lied f n hue fi >111 the J> ink to Padding 
ton in oppisitim to the oHinary lioise omnibus Hancocks 
euin.^t was a vehicle which, in my )ud nunt, his nevtr since 
beta siirpassetl, and I im sony l > s ly iievei to my knowledge 
c 1 111! d as rcgai Is the viri ms p iints whieli sh ml I be attendcl 
I ) in making a steam ciiiiige to eiieulite salely among h)ise- 
t iffi 

llieie IS an >lhcr way in which 'te im may be ciTi]doycl as a 
prime movei We siw ih it witei in tlie I irii ol tlie I rombe 
tl eiu e uld lie tin el to in Iiitr a c inr nt m 111 111 I theie) y to 

bl >vi i fir^e fur ml tint a 1 q 1 1 Irenii in hiet s a eiuient m 

)tht I water, n 1 thus di uus m rshy lau is Si 111 avly steam can 
b( e lu^td lo in luce a cum iii m watei ml th lehy uiq cl the 
witei so 1 t > laisc it to a height or to 1 )Ut it as feel walei into 

a boiler against a lieavy p i nre Wh n d f r a nieu 

pumpm » a[>paratu , ‘•iich a mult of enq 1 )>in.^ steam is veiy 
w isle fill, be e 111 t the steam is condense i by the w xtei m lii.^e 
<|naniities an 1 the w itei is nee llcssly lu it I it the expense of 
tin steam , but wlun usi 1 n fe ding i I oil r mt > which, llius, 
Ihe wh )Ie of t le 1 e it is til eii, this e I j et m d >cs 11 t ii->[)ly 
ly m an of tint mot elr^mt ii I se r nt lie apjiai itiis, ilie 
GiU ir 1 irqoet >r, it is \ oss I le by a )Lt ol ste nn to e e momieally 
induce a curtr nt in suiiom 1 ng wilei, powrilul en nij^h to I ike 
tlie CO 1 len e 1 sic im itself an I the wilm into tlu- liuler fiorn 
which tlu sie im hii prr vi msly issue 1 ^o l 07^» which I 
hive I e f ne nu , is i sei ii mal m jde 1 ot a Gill ird iiqeetoi 

I 1 ( 1 e ve it was 1 w h > to t j.ave i populai exp aiiition of the 
] iineq le ol aeti )U of tlu (oltiid iiqielor, and iltlioUj^h a scien- 
lih ec ngress is pioba\>!y nu tlu plier foi i juaimlir ^-xpiaiiaiion, 
I will vtii nu lo repeal ir Ihe piine \ K may be sun ined up 
in 01 e woi 1, e mcenti xtion Ihe ste un that issmslioman 
oiifict of an ai<*a of l, when eoi densed, has a s etional area 
( ICC idnv b) ihe 011 md pies me of the ste tm) ol only ^ ‘ ^^th 
e r th or th a-> the ca t may be, thus ihe vel i ly lemaiinng 
the same an I the wei.,ht the same tht e[ier.^y ol tlie steam 
issum^ from an area of l, is com eiitrated 200, 400, 01 800 times 
upon the area due to the sinallei iririsvciSw section of the liquid 
str am 

J his concentration of energy is fii more than sufficient to 
enable the fluid stieam to reenter the boiler liom which the 
vaporous stream started, and so much nunc than sutfieient, that 
It m ly be diluted by taking with it a eerum quantity of water, 
which was employed m tlie condensation of the steam, and is 
required for the feeding of the boiler 

With a view to obtaining economy m fuel many attempts have 
been made to employ some other agent than steam as the means 
of developing the power latent in fuel, but it is imperative that 
I should dismiss these with a mere enumeration A very inter- 
esting engine of this kind (because, exeluJing Ileros toy and 
smoke jacks, it is so far as 1 know the fir^t pioposition for ob- 
tammg rotatory motion by the aid of heat), was the fire wheel of 
M Amonton, of which an account is to be found in the hrst 
volume of the “ French Academy of Sciences,” for the year 
1699. On referrmg to that volume I do not see that it is stated 
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m terms, the machine was ever put to work, although it is said 
that M. Amonton made many experiments to convince the Aca- 
demy of the practicability of his invention. M Amonton pro- 
posed to have a metallic wheel revolving on a honzontal axm ; the 
outer nm of the wheel was to be divided into a number of sepa- 
rate air cells, each of which had a channel so as to communicate 
with other cells, water-cells, ananged round the wheel nearer to 
the centre than the air-celb ; the air cells as they passed over a 
jfire were lobe heated, and the air was to <lrive this watei up to 
one side of the wheel, as to keep that side always loaded, 
and thus give the wheel a tendency to revolve The cells after 
h aving the neighbourhood of the fire weie to be cooled by passing 
through wdter to re- contract the air ready for the next operation. 
^ No 1,940, which IS before me, is a model of Stirling’s hot-air 
but time does not remain to desenbe it 
Besides hot-air engines, we have had engines working fty the 
explosion of gunpowder, and others working by the explosion of 
4;as2s, No i,945 is I^angen and Crossleys gas engine, from 
^(which I believe extremely excellent results have been obtained 
I will now ask you to look at a tabular statement which shews 
the consumption of fuel in some agncultuial engines, when 
un er Inal, expressed in pounds per hoise-power per hom, and 
also m mill ons of pounds raised one foot high by the consump- 
tion of icwt of coals I told yon how excellent were the results 
at which out agricultural engineers had ariivcd , you will sec that 
one of those machines, working with 8olbs steam, and of course 
without condensation, has developed, not a gross Indicated horse- 
power, ])Ut ail actual dynamometrical horse power, foi 2 yglbs 
of coal per horse per hour, giving a duly of as much as 79^ 
millions This high result was obtained by the excellence of 
the boiler and of the combustion, as well as by that of the engine 
If you look at the column of evaporation you will find that as 
much as 1 1 83lbs of water were converted from the temperature 
of the boiling point into steam by the combustion of rib. of 
coal , this was due, not to the meats of the boiler alone, but 
to the extraordinary ability of the stoker, and to the care and 
Irbour bestowed, a care and labour far loo expensive to be em- 
ployed in practice But should not we engineers endeavour to 
ascertain whether we cannot by mechanical means, jiractu, illy, 
with ceitainty and cheapness, piocurc an accuracy of com bus 
turn as great, or even gieUer than that which can be got by the 
almost superhuman attention of a highly -li lined man, who at 
the end of four hours of such w irk is utteily e\lia isted ^ IMany 
forms of lirc*/cedeis have Inen attempted and u-.cd with more 
or less succe-. , but I cannot help thinking Ih it in older toobliin 
the accurate ])roportioning of ilr and fuel, by whu h alone we can 
get efficient and economical combustion, wc slnlJ ha\e to turn 
our attention in the direction ol dialling with the fuel in a com 
minuted stale, cither by converting it into ^as, as is done by our 
piesiitiit, ])i Siemens, by avulin^ ourselves of liquid fuel, or 
l>y employing the jiroces* of Mr Crampton, and making the 
fuel into an iinpalfable powder, llmt may be driven into the 
furnace by the an which is there to consume it 

By these, and by other means, we may hope to improve com- 
bustion. By strict attention to the proportioning of the parts of 
the boiler we may hope to make the best use of this impioved 
combustion By higher initial pressure, by gi eater expansion, and 
by the general enqiloyrnenl of condensation, wherever prac 
ticable (an<l by the use of tht evaporative condenser there are 
very few cases m which it is not practicalile), we iniy trust that 
the steam-engine, even on its pie^ent jirinciple, will be rendcicd 
more economical than it has ever yet laeen, and may give us 
more Unn thrt one-eighth or one- ninth of the total force residing 
in the fuel which now alone we get under the very best and 
most exceptional conditions A large loss, however, must with 
iteam-engines, as we now know them, always be incurred Wc 
nnot hope to deal with initial pressures and temperatures cor- 
responding with steam of a density ecjual to that of water, noi to 
:arry expansion dovm to the point where ice would be formed 
the condenser. But wonderful as the steam-engine is, worthy 
js it Was and is of Belidor’s culogium (which 1 read to you), we 
know it IS not the only heat motor, and we arc aware that there 
are other forms of such motors which, theoretically at all events, 
praise higher results. 

»y improvements in the existing steam engine, by the invcn- 
development of other heat motors, by the employment 
at the power of water and of wind, either as prmcipal motors or 
? we may look to further progress m the machines— 

he subject of my address — Prime Movers ” 

“fought before you, of necessity hastily, and therefore 
and also on account of my own incapaaty for the task) impcr- , 


fectly, the leading improvements which have been made m prime 
movers from the date of the water-wheels of Vitruvius to the 
best-devised steam-engines of our own day. These improve- 
ments have lieen effected by men like Papin, Savery, Newco- 
men, Watt, Symington, Stephenson, and others, who were not 
mere makers of engines, but were men full of an ardent love of 
their noble profession, who followed it because of the irresistible 
attraction it possessed for them ; followed it from their boyhood 
to their grave, and m that very following found their great 
reward. These men undoubtedly possessed that combination of 
science and practice, vihich combination, Dr. Tyndall has told us, 
is necessary if either science or practice is to continue to live , 
for, to use his expressive language, without this combination 
they both die— die of atrophy ; the one becomes a ghost, the 
other a corpse. 

We have every reason to believe that this combmation will 
rapidly become even more fully developed, not onlyin the engineeri 
of the present day, but in those of the next and of succeeding 
generations, and to such men as these we may trustfully leave the 
continued improvements of prime movers, resting content with 
the knowledge that a more general application of these ma- 
chines must of necessity follow such improvements, and that 
the day will soon dawn when m no civilised country will there 
conrintie to be the temptation to employ intelligent humanity in 
the biiitdl labour of the turnspit, or of the criminal on the 
Ireadwheel. 


OCEAN CIRCULA TION ^ 


present theories with regard to ocean circulation do not 
appear to account for many of the phenomena with which 
we are acquainted , and my object in this paper is to state very 
briefly my own opinions, with a view to provoking discussion, 
and, in this way, to forward the knowledge of a very difficult 
but interesting subicet. I l>elicve that there .are at the present 
moment two iival doctrines, vi/. — 

1 One which attributes all cunents to the influence of the 
winds 

2 Another whiih attnbutes all ocean currents to giavitation 

I entirely disagree with the fii»t doctrine, and shall address 
itiy remaiks to the second I quite think that ocein circulation 
1 the lesult of gravitation, but, contrary to what I beheva to be 
th( I n sent opinion, I hoI<l ihit the cold feeding streams flow in 
i w ive fiorn the surface of the Polii oceans, and not fiom the 
bottom 


Ihc points tint I wish piiticul iily to auggtst for consideration 
aic IS follows 


1 J hat all octal! currents mn fionti a higher to a lower level 

2 1 hat the upwaid jircssuic produetd in the equatorial 

ugions by the constant inflow, at the bottom, of water from the 
I’olar regions owing Its high spccihc gravity to its tontr action 
from cold , and, itu the constant inflow at the bottom of 

the Polar legions, of watei 11 )wing from the equatorial legions 
and owing Us high specific gravity to its salinity, must, these 
sticanis flowing li oin a higher to a lower level, tend to elevate 
the lighter surfacc-wa*er and drift it down a slightly inclined 
pi me .IS i surface current 

^ 'I hat the primary cause of the origin of all ocean cunents 
IS the change in the specihe gravity of sc i water fiom one of the 
following causes, vi/ 

{a) tvapoiation , the \apoui anting from the surface being 
flesh, and leaving its saline constituents behind it 

{/f) 1 he excess of piecipitation over evaporation, particularly 
1(1 the Polai seas, which by admixture with the surface-water 
meuasts Us fieshncss 


(r) J he expansion of surface-water through heat, 
fi/) '1 nc contraction of sea-watei through cold 
it is generally admitted that currents of both aii .and water 
flowing from the equator to the poles having an excess of easterly 
momentum due to the velocity of rotation of the earth’s suiface 
in low latitudes as compared with the lc»str velocity m high 
latitudes,'^ must outstrip the earth’s motion, and consequently 

* More particularly with reference to tlx North Atlantic (Jeean, being an 
ab^Uact of a p iiier read to the C tterhaiiJ I ittrary Society in March list 

* 1 hold It to W inipossibli- that you can inic iiiy such tbujg as an oce »n 
level unless the diftc rent str ui or/.yers of w«ter fnnii the equator to the 
poles are not only isomelncal md isothermal, but are also of equal specific 
cr ivity whereas the known ranges of variation of both tem^ratiiie. salinity, 
and depth of different strau of sei water vary much m different places and 
in different oceans 1 here is a constant disiurbani c of equilibrium, and the 
constant effort to restore and eoualisc it produces tl^ 

3 The rotatory velocity of the earth’s surface ^ing about » 
second at the equator, yao feet per second m 60"* of Utiludc, and < 

I xero at the poles 
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flow in an easlcrly dircctioti ; and, on the other hand, currents 
of both air and water flowing from the poles towards the equator 
must for tlie same reason lag behind, ard consequently appear to 
flow in a westerly direction. From this I argue that the cold 
currents from the Arctic regions to the equator do hug ihe 
western shores, and therefore cannot possibly supply the cold 
streams on the eastern side of the North Atlantic Ocean, south, 
at all evtn*s, of 50° of lat. ; but that the supply must come from 
the Antarctic Ocean; and, on the other hand, from the same 
cause, that the cold water on the eastern side of the South 
Atlantic Ocean is wafer from the Arctic Ocean which underflow's 
the equatorial stream, and as it approaches the African coast, 
hrs a portion of its stream thrown upwards tow'ards the surface, 
which accounts for the sui face-water of the equatorial stream 
near this coast being some degrees colder than that of the Guinea 
current to the nortliwnrd of ir. 

I need not say that every gallon of w^ater that flows into the 
North Atlantic Mom the Atlantic Ocean must be rctiuncd 

to it in s( me way, fithcr by a .‘inface or an undcr-current ; and I 
think I may safely argue tliat there me no smface-currenrs sufli- 
cient to accornt h r the n turn of the volume of Artatclic water, 
and that, therefore, a large poition rf the water returned mu^-t 
be horn the Arctic Ita.-in, and must flew in the manner which I 
have prcvi« luly indio.itrd. 

The suifacp-w'atcr in these warm regions is lifted by the inflow 
below it of colder and iherelore hiavu r wahr from the tw’o polar 
seac, it then flows off as a sm la*.c-ciMTent, and the portion t>f it 
flowing towards the north ]'olc is dt fleeted by the constant 
easterly ti ad e winds and ol)iig'‘d to flow 'westward along the 
nctrth coast i»f S(uih Ameiici; a large pintion of It flowing 
through tl.e Garni )l)ean Sea into the Gulf ol Mexico, and thence 
through the GuU' of Moiid.n If -we t^limalc the width c»f this 
j art of the s ream to occiqsy in the nnnows ihiity-lwo miles (*ut 
of a total bieatUU of f.uy-two miles i'tid its depth at .'00 
fathoms, its velocity at an averrge rate of four miles per hour, 
in the nairows, it is equal to a stream 2,650 miles wl<lt\ Co 
feet deep, and tunning at the rate of one mile jur hour, winch 
shows lint it is not llie mere rivulet it is somelnncs described to 
be. I am aw'an* that its avciage rate is now said to be less than 
four miles jier hour ; biU I inysc’f Iravc’ied thiough the (Julf of 
Floihla twice a month for tv\o ) car's, once a month when bound 
to the norfhvi aid, kecjnng in Hie strength of the itieani, and f 
canm t he/]) tliinkin j that its strength is now veiy much iin-lcr- 
vulued, probably in coii‘>cqec me of its rate, as noted, not being 
suictly c( nflned to the nairoA . 

This stieam is n\ lilted as it flows out of the noithcrn entrance 
of the Gulf (>f 1H( rida by the inflow b^math it of cohUr ind 
heavier w’atcr (louing in the contruy dirtciion from lie Arctic 
Pole ; aiul this, in my <qmm»n, accounts for the aiche<l f(>rni of 
the surface ot the Cnill Stream as noted by Mniry. l )lf llalleras 
it is only 100 tathoms dtep, and being Ixyoiid tie influence of 
the trade winds, its easterly moimiiiuin, due to its northerly 
flow, ii dines its c<-ursc to the noilhviard and eastw'ard. When, 
it gets to the northwmd of /\o‘' of lat., which it does in about 50'* 
of \V. long., it appeiTs to spread itself out over the ocean. Nov? 
this warm stream has I ten giving out volumes of vapour during 
the whole of its noithward course, and has from this cause been 
gradually getting sailer and saitei ; and as it gets skallowtr, this 
eiftct must naluially be greatly incicased, beddes whicli the 
Umpciatujc of the siuani begins rapidly to decrease. It, in my 
Opinion, ihiii flows c iv.vards towards the pole, gradually losing 
lemperaluie uniil it meets with Polar water, which, though 
collier, has, owing to its admixture with glacial w'aUr, a Uss 
.specific gi.ivity than iudf; it then dips below the surface, and, 
getting colder and colder, luns witli great rapidity to the botUm 
ul the i’olar basm. 

I must HOW' try and jiiove tliat this is what fakes place, and 
for this purpose I shall quote frem Maury and Capt. Narcs. 

Maury, voJ. ii. pp. and 185. — “ Gapt. Duncan says, Dec. 
18, 1826 

“ ll v/as awful to behold the immense icebergs working away 
to the noilb-easl from us, and not one drop of water to be seen ; 
thty were w Diking themselves right through tbe middle of the 
ice. 

“ Feb, 2’), lat. 37' N. long., about W., about 3 P.M., 
the iceberg come into contact with our floe, and in kss than one 
minute it tr. ke the iec. Aga n he says, the berg w'as drifting at 
the rate of about four knots, aiul by its force on the mass of ice 
was pushing the slnp before it, as it appeared, to inevitable 
destruction. 

“ Passed Midshipman S. P. Griffin, who commanded the biig 


Rescue in the American searching expedition after Sir John 
Franklin, informs me (7>., Maury) that on one occasion the two 
vessels were endeavouring to warp up to the northward in or 
near WeIling*^on Channel, against a .strong surface-current, which 
of cour e w.'s setting to tire south ; and that whilst so engaged, 
an iceberg with its top many feet above the water came drifting 
up from the soutli, and pas'^ed by them like a shot, although 
they were stemming a •surface current both against the berg and 
themselve**. Such was the force and velocity of the under- 
current, that it car/ied the berg to tbe northward faster than the 
crew could warp the ves'-el against a surface- but counter- 
current.” 

Crpt. Nares, in the Report of the Challenger ^ No. 2, says: — 
All the ol servat'ons, however, agree in denoting that at a 
depth of from 80 to 200 t'athoms there is a .stratum of cold w*ater 
lying tntcrmtdiate between the superheated surface- w^ater and 
the warm underlying layer, which is evi(>ntly the continuation 
towauls the cold regions of the main oceanic flow of water.” 

If Capt. Nares had con inued his investigations to the south- 
ward of 65® 42' S., and it had been possible to trace this warm 
layer ?s it gradually decreased its tempciature, T have no doubt 
that its course ndglU be traced to the bottom. 

I could adduce further confirmation of these views if space 
would allow me. If my readeis will look at a globe, they will 
readily see that the Arctic Ocean is corai>aratively a very small 
sea, and that the effect of large vedumes of Fait natcr pouring 
into the bottom of the J'olar basin must elevate the lighter, 
Iccause fi c.^her, surface-water, and con S' qiiently cause a constant 
outflow towards ll e equator. A very large stream, known as 
the Labrador current, runs off rs a sui face-current through 
Davis Strait, one fork dipping below the surface, at some sea- 
sons of the year, as far to the southward as 42*^ N., and then 
underrunning tbe Guif Stream ; and the other fork, running 
over the tail of the great bank, and flowing in-shore of the Gulf 
Stream, runs along the American coast as far .souih as Floridf, 
ITe velocity and boundaries of all these streams vary greatly at 
ilifft rent seasons, that is to say, the position of the sun affects 
the ocean as much as it does the atmospheric currents. 

A further argument in favour of the cold currents flowing 
from the surface at the poUs is that this is exactly what happens 
in the circulation of the atmosphere. Tlie norih-cast and south* 
east trades, which are gtntrally admitted to be Polar currents, 
descend on the equatoiial side of 30^ of hit. ; besides in no other 
way till t I can see evn you obtain a sufficient motive power. A 
prwmin mcbih dcf ending on the lateral pressure of a column of 
Polar w*atcr as 0]>p<)scd to the lesser weight of a column of tem- 
perate or of cquatoihil water, assuming the length of the ocean 
(counting say from 70*" of lat. to the C(iuator) to be 4,200 miles, 
and its mean depth to be 3 miles, f.r , a length of 1,400 times its 
depth, appiais to me to be a very insufficient power to move the 
volumes of water whxh we know to be constantly circulating 
between the equator and the pole.s. (An ordinary sheet of note 
paper has a length equal only to 928 times its depth.) If, how- 
ever, it is allowed that the cold streams flow from the surface, 
and that they do not cip till they reach 70'' ol lat.* (the Labrador 
current, as before staled, diyis much further towards the equator, 
sometimes in 42" N ), you have stdl a fall of nearly 3 feet 7 inches 
per mile of lat. to the ciyuator.^ I have said sufficient to indicaie 
very briefly my oyiinion'^. The arguments I have recently read 
on this sul'jcxt ayipcar to be based on the idea that currents flow 
in one lateral sheet from the pole to the equator. If they did 
this, there would be no reason why the surface-currents should 
not flow in a similar w’ay. Put they do not ; and, if of the depth 
lately suggested, f.r., 3,000 feet, the Arctic basin could not receive 
them if they did. The Ckallcn(icr observations seem to me to 
entirely disprove this view of tlie subject. 

There is a wonderful similarity between oceanic and atmo- 
spheric circulation, which I propose more specially to point out 
at some future lime. If w'c wish to know how the N.E. trades 
and the S.W, winds pass one another in the uyiper regions of the 
almi-sphere, let us question the currents ol the ocean, and the 
Labrador current will suggest an intelligible reply. If, on the 
other hand, we want to know what is the system of ocean circu- 
lation, let us ask the currents of the atmosphere ; and the Polar 
currents (*>., the trade-W'inds) and the equatorial currents (f.*, tbe 
westerly winds of the temperate zones) will strongly suggest to 
us the answer. It is quite true that there is no salt in tbe atmo* 
sphere, but there is, imtead, vapour, which plays as important a 

< They at must, if not at all, seasons dip in a much lower latitude, 

-• Estimating the depth of the ocean as a, 500. 
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iu circulation as salt does in that of the ocean. In con- 
tusion, I would say, look at the i«.o»herms between 65" 42' S., 
50" 1' S. published in Report No. 2 of the Challenger, 

May 10 Digby Murray 


ANCIENT GLACIERS IN AUVERGNE 

/ITT AVING just returned from Auvergne, where I have 
pTl been searching for the tracks of former glaciers 
\,.iong the old volcanoes of the Monts Dome and Mont 
pore, I send a few notes to Nature, in the hope that 

t cy may prove useful to other geologists who may explore 
at most remarkable and interesting country during the 
hsuing summer. My companions were thiee members 
the Cotteswold Naturalist’s Field Club, Sir W. V. Guise 
.„j President), Sir David Wedderburn, and Mr. Lucy, all 
lireli versed in the phenomena presented by glaciation. 
i With regard to the Monts Dome and the country round 
r Clermont Ferrand, it is evident that no glaciers have 
occupied the vales since the outpouring of the later lava 
currents, and the volcanic outbursts of the craters of the 
Puys de Dome ; and yet, as I have already mentioned in 
t|ic pages of Nature, M. Le Coq discovered remains of 
the Mammoth, Tichorhine ihinoccros, and Spermophilus, 
Hrhich had been washed into drifts and fissures in the most 
•recent lava currents of Volvic and Gravenoire near Beau- 
Ittont. Such drifts deserve especial allcntion, as they appear 
owe their origin to a period when there was greater trans- 
portation of angular and subangular ddbris by rain-wash 
melting snow, or neve, than there is at present. It 
may have been during this period that the northern 
animals became inhabitants of Central France. Such 
iiigular and sub-angular drifts may be seen in various 
h'calities as in the road which descends from the south 


stde of Gergovia, between the village of Merdogne and 
the high road to Clermont Ferrand, and again at the 
b^se of the Puy Dallet, where the high load descends to 
the village of Dallet, and atmospheric diifts are seen to 
^qverlie the old river shingle of an ancient Allier. The 
^geologist who examines the source of the old basaltic 
current which Mr. Sc rope believes to have flowed fiom 
the Puy de Bei/e, near St. (ienest de Champantlle, and 
to have extended over the freshwater strata of (iergovia, 
may learn a good lesson as rcgaids the deceitful appear- 
ances of glaciation often set up by granitic rocks. Most 
the counti y between C cyrat, near Mont Kognon, and 

S ieix looks regularly ** moutoni^ed,” and may mislead 
yone who has not become convinced, by careful exami- 
,|^tion, that this appearance is owing to atmospheric 
illifcathering, and the desquamation of the granitic rocks 
, which separate at the joints and weather into rounded 
boulders assuming someiimes the aspect of blocs perchds. 
iWiere are no signs of glaciation, however, among the 
OWer basalts which overlie the granite rocks, in so many 
localities, and which ought to show it if glaciation there 
^|iad been. 

In the country of the Monts Dore the evidence is most 
(szzling, and in some respects contradictory. Arrived at 
lonts Doie des Bains we searched carefully for glacier 
Jfidences in the valley of the Dordogne and the gorges 
t I’Enfer and de la Cour, and though some of the knolls 
;jSi!pe rounded, and there is a vast amount of ddbris from the 
yOcks around and above, nowhere could we see signs of 
moraines, perched blocks, or the usual evidences of 
■cier action ; and certainly the position of the masses 
rock called “ Les Trois Diables,” which I believe are 
some set down as blocs perch ds, are far too close to 
rocks in situ to allow us to attribute their trans- 
rtation to a glacier rather than to a fall from the 
“''"Mces above. They belong to the “ Chemins du 
. which are preparing for a similar descent. 
:ain, and I must here state that I arrived at conclu- 
to those of my friends, I believe that a 
has descended, in long ago ages, down the valley 
Doidogne, but so long since that the vast masses I 


of ddbris which have fallen from the rocks which skirt the 
valley, combined with the wear and tear of atmospheric 
agencies, the constant shifting of the bed of the Dordogne 
and its hundreds of tributary rills which during the 
melting of the snows everywhere wash, roll, wear, and 
transport the debris of the vale, all have assisted in 
destroying and masking any glacier evidence there may 
have been in past limes. I was led to this conclusion from 
the examination of the higher ground, and the detection 
of v/hat 1 believe to be moraine matter and transported rock 
masses, on the road between Mont Dore dcs Baiiib and 
Latour, as on the platform below the Rochers de lkau/..ic, 
&c. 

The Trantcinc valley, where Dr. Hooker discovered 
« the transported rock-masses and whii h he has already 
described in Naturf, liCb at right angles to the 
Dordogne valley, runs due south, and faces the Cantal. 
It is difficult to understand why glacier relies should be 
preserved in this valley and none in that of the Dordogne. 
This difficulty, however, vanishes somewhat when surveying 
the diflerence in the contour of the ground, the difference in 
the watershed of streamlets, and the low hill against which 
the great rock-mar.scs are stranded, consisting of moraine 
matter overlying beds of basaltic lava. The Tranicine 
valley may be reached by passing over the Col between 
the Pic de San> y and l^uy Ferrand, and turning down 
the gorge to the south, or by the long roundabout route 
through the village of Latour. We selected the former 
for our first attack, taking the Latour route two days later. 
1 would here recommend as guide, Guillaume l^ierrc, of 
the Hotel Chabourg ain^, to whom I pointed out certain 
phenomena on descending the gorge, which J think are 
worthy of notice. 1 also recommend no one to attempt 
this route who is not a good walker — ‘‘ Facilis descensus,” 
&c. The transported rocks, one of which Dr. Hooker 
bketched, he stranded in moraine matter, which again 
rests on beds of black basalt, as may be seen at the little 
waterfall of the Tranteine stream. The rocks themselves 
come from the Pic de Sancy, and consist of what Scrope 
calls “ porphyritic trachyte,” but perhaps now they may 
be termed a granitic fclstone or a felstone porphyry. Dr. 
Hooker calls them domite, but this term is now usually 
.applied to the while, light, pulvenilent rock like that of 
tlie Puy wSarcoui in the Puys de Dome. On the right 
.uul kit of the li.insporlcd rocks the lulls are rounded, 
and blocs percht^s are seen resting on them. 'J'hcre 
is a fine section on the Tranteine stream, cn route to 
Picherande, where large transported rock-masses may be 
seen resting on glacial till. Following the valley down to 
the bridge which crosses the Iranteine river between 
Latour and Picherande, the observer will find rounded 
surfaces and transported moraine matter, but a vast deal 
of atmospheric weathering has gone on since tlic days 
when the ice passed away. 

Travelling down the valley of Besse to Lake Pavin, I 
thought I recognised glacier action ; and again at the* head 
of the valley of Chambon ; but if glaciers ever flowed 
down these valleys, it is evident that they must have done 
so before the eruption of the Puy dc Tartaret or the Puy 
d’lCraignes. The occurrence of the volcanic cone of Tar- 
taret right in the middle of the valley of Chambon is fatal 
to the supposition that a glacier of any size ever came 
down from the mountains since the outburst of the 
cinders and lavas of Tartaret. 

If, therefore, after three visits to the volcanic regions of 
Central France 1 may be permitted to give a broad view 
as to the time when glaciers swept down the valleys of 
Mont Dore, I should say that it was in days of old, 
when the Alpine glaciers reached the Jura, and the Rhine 
glacier swept over to the plains of Bavaria, when there 
were glaciers in the Vosges and in the Black Forest ; and 
that when those ice rivers melted and passed aw.iy, so also 
did the glaciers of Mont Dore. W. S. Symonds 

Jkndock Rcctoiy, Tewkesbury, June 5 
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NOTES 

Thk FroMch Government lias formally decided to accept the 
principle of obligatoiy primury instruction, M. Waddington 
proposes, moreover, to organise four great Universities in 
France, viz , at Parir, Lyons, Bordeaux, and Nancy, each of 
which will have an independent status. M, Waddington’s legis- 
lation is entirely in accordance with the views which have been 
so frequently advocated in Nature. The sooner th^it similar 
reforms are universally made the better it will be for the 
advance of solid education. The tendenc}’, we aie glad to 
think, to follow the German example, is spreading, and vve 
hope it will soon reach our own country. Such institutions 
as Owens College, the ^'oiksliiie College, and other limilar 
bodies, cannot too soon s]>ring into universities with the 
vigour of youth. Tlie admirable vigour and pioinptuess with 
which the French Government has cairied out the much needed 
educational rtfoim is in the higlicst dcgr<e h-ipcful. 

Ac(’ORI)ING to the photographs taken daily at Montmartre by 
M. jamsen, no spots have been now noticed on the sun since 
March 25. At the List meeting (it the Paris Academy, M. 
Leverrier announced that in add hit »u to the solar work to be 
carried on by M. Janssen in the new physical obseivatovy of 
Paris, M. Cornu has been ajqiointed to in.dvc corresponding 
researches in the National Obseivatoiy. It is extremely encour- 
aging to witness astronomical reseaicli taken up with such vigour 
by France as n\c11 as by Germany. 

\Vk ic'^ret to have to recoid tin* loss of one of the inde- 

fatigable of our worKing natuialists in the death of Mr. Edward 
Newman, which took place on the 12th insl. at his residence at 
Peckliam at the age of 75. Mr. N<‘uman look up the study of 
natural liistory when a young man, as a relaxation fronr the 
labouis of an active eommeo lal hie, and continued ardently 
devoted to it to the dost o( Iiis life. lie soon established himselt 
as an anlfiorily in iwo luanclu's espccinlly, entomology and 
pteridology. Ills ‘‘Grammar of JMilomology ” was published 
as long ago as 1835 ; and his “British Ferns ’‘still holds its 
place, notwithstanding a tendency to excessive species-splitting, 
as a standard manual of the ferns of these islands. He was the 
editor of the Zoologist and as well as of the 

Fhytologut^ which has ceased to appear for some years ; and he 
was a large contidrutor to ])t*riodical literature, having had the 
control of the natural history depailnrenl (*f the Field, Mr. 
Newman was a bellow ot the lanrreanand Zoological Societies, 
and of several foreign academics, and has been i)rcsident of the 
Entomological Society. 

I'liK friendo and admirers of lire late JLiniel Ilanbury will 
be glad to learn that a selection from his paper s .and essays, with 
a memoir by Mr. 'rhoinas Tncf*, b'. L. S., is now in the press and 
will be ready for publication in a few days, Tire book will con- 
sist chiefly of jtaper-s on Pharmacology arrd Botany, and will be 
illustrated by a jrortrait engraved on sled and by a number of 
wood engravings and lithographs. Messrs. Macmillan and Co. 
are the publishers. 

In addition to the ordinary courses of lectures for science 
students at South Kensington this year, the Lords of the 
Committee of (.lounctl on Education are making arrangements 
for a course of sixty lectures on the scientific instruments in the 
Loan CoPcction. Their fvordships are in communicatFn with 
the leading men of science in the country to enable them 
to carry out the important object they have in view. 

According to tidings which have been received at Berlin 
from the German expedition under Dr. Einsch, now ex- 
ploring Western Siberia, it appears that the expedition left 
Tyumen on April 13, and proceeded to Omsk, From therpe 


the explorers followed the course of the River Irtish across 
the steppes as far as Semipalatinsk, where the Russian 
Governor gave them a very hospitable reception. The tra- 
vellers made their next halt at a Khirgiz youri. From 
thence they were at the lime of writing about to undertake an 
expedition into the mountains on the Chinese border. In the 
second half of the present month the explorers hoped to reach 
Bemaul, after \rhich it was their intention to follow tho caurse of 
the river Ob downwards. Dr. Finsch’s letters are stated to con- 
tain some very instructive and interesting intelligence on animal 
and vegetable life in the regions traversed. The other expe- 
dition undertaken specially to explore the mouth of the river Ob 
started from Moscow on May ii. The two expeditions are to 
join at the mouth of the Ob and to retnni to Germany in com- 
pany. They are expected back in the course of the autumn. 

1)R. W. Peters has lately communicated to the Royal 
Academy of wSciences of Berlin a desciiption of a very fine new 
species ot wild sheep which is found in F.asiern Mongolia, nortli 
of Pekin. Dr. O. von MoellendorlT, 01 the Imperial German 
Legalitm at Pekin, has forwaided to the Zoological Museum of 
Berlin ail adult male S[)ecimen of this animal, which Dr. Peteis 
proposes to call Oiiii^ jiibatuy fiom the long hairs which adorn its 
chest. 

Ai' the meeting of the Zoological Society on Tuesday 
last, Mr. IT. K. Dresser, b'.Z.S., exhibited a series of speci- 
mens of a very fine new species of Snow I’artridge, col- 
lected bv Mr. (\ G. Dumford in the Taurus Mountains, 
and described it under the n.une of Ttira(\uiUus tauricus. 
This bird, which seems to be restricted to the Taurus range, 
wheie it inhabits the higher and more inaccessible mountains, 
is nearest allied to TetrLw:^allHs casptiis, but differs in being 
much larger, in having the up])cr parts much paler and washed 
with buff, the hinder portions ol the neck and the fore-parts ot 
tlie back ashy buff, almost unveruucnlated, a broad pcctoril 
band of ashy bn ft spotted with black ; the Hank feathers clear 
blue grey in the centre, with a chestnut stripe on each side, and 
an outside margin of black ; and the lower bfeast, instead of 
being broadly marked with black, is ashy butt, finely veruncu- 
lated with blackish grey. This imtkes the titih species of Snow 
Partridge now known to inhabit different parts ot the I’alaearctic 
region, the others being 71 laspitis, from the C’aucasus, 71 Inma^ 
layenshj from the Himalayas, 71 altaicusy from the Altai range, 
and T, tibetanus^ from Thibet, Mr. Dresser also exhibited and 
described, under the name of Lif/iicola sibirica, a new species 
of broad-billed Sand-piper from China, which differs from 

platyrhyneha in having the upper parts rich rufous, as in 
Unnya minnla, instead of oeep blackish brown, as in the former 
specie's. 

There are now living in the Zoological Society’s Gardens, 
Regent’s Park, four specimens of the Giint Tortoises of the 
Galapagos Archipelago, two having Iven brought home by the 
Challcngei\ and deposited by Pi of. Wyvil’e I’homson, and two 
by Commander W. E. de Cookson, of H.M S. Peterel. They 
were all obtained from Albemarle Island, and are of the species 
known as Tesfudo elephantopus. These, together with the even 
larger specimens of Teshiin iudica^ from Aldabra, form an 
unequalled series of living Giant Tortoises. 

The Very Rev. Principal Tulloch, D.D., Vice-Chancellor of 
the University of St. Andrews, was entertained at dinner on 
Monday night at St. James’s Hall, by a large and influential 
gathering of the members of the St Andrews Graduates’ Associa- 
tion. Dr. Richardson, F. K.S., Assessor of the General Council 
in the University Court, presided, and was, supported by theEarl^ 
of Elgin, Mr. Lyon Playfair, M.P., Dr. Lush, M.P, Sir Joseph 
Fayrcr, K,C,S.I., and a large number of members of the asso- 
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ciation. The reception given lo Principal Tulloch was enthu- 
siastic. The Principal spoke of the past and present of the 
University with which he is connected. Sir Joseph Fayrcr 
replied for the toast of the University of Edinburgh, and Mr. 
Danby Seymour eloquently proposed the health of the chair- 
man. It is gratifying to find that this Scottish University is 
represented by so many eminent men of science in London ; 
we would wish to see the example followed by other Uni- 
versities. 

Under the title of ** Endowment of Research in America,” 
the Academy t at President Gilman’s request, gives publicity to 
the following circular : ‘‘The trustees of the Johns Hopkins 
University hereby offer to young men from any place ten fellow- 
ships, or graduate si holarships to be bestowed for excellence in 
any of the following subjects : —Philology, literature, history, 
ethics, and metapliysics, political science, mathematics, engi- 
neering, physics, chemistry, natural history. The object of this 
foundation is to give scholais of promi'e the oppoitunity to 
prosecute further studies, under favourable circumstances, and 
likewise toop(n a career for those who propose to follow the 
puisuitof literature or science. The University expects to be 
benefited by their prc«^ence and influence, and by their occasional 
services ; from among the nnmbei it hopes to secure some of its 
peimanenl teacher-. — Conditions : i. The applications must be 
mae’e tu untuig prioi to June r, 1876. The decision of the 
liustees, w .11, if posable, be made before July T. 2. The candi- 
dates must give evidence of a liberal education (such as the 
diploma of a college of good repute); of decided proclivity 
towards a spet'al line of .study (such as an exrmple of some 
scientific or literary work already performed) ; and of upright 
character (such as a testimonial from some instructor). 3. The 
value of each fobowship will be >^500, payaiile in three sums, vi/ : 
igsioo, Oct I ; ,'^2cx), Jan. i ; June t. In case of lesig- 

nalion, t>romolion, or odier wilhdiiual from the febowship, 
payments will be made for tlie lime dunng which (he oflke mny 
have been actually held. 4 1 very holder of i fellowship will 

be expected to rerdci somr sen ices to tlie insti'u ion as an exa- 
miner, to give nil bis iiiflucn''e foi the piomolion of scholarship 
and good Cirdei —ami in gc*neial to co-opernie m upholding the 
efficiency of (he Umveisify, as ciicumstanccs may suggest. 5. 
ITe will be e\[jecled to devote lin time to the piose uiion of 
special study (not j^rTessional), vith the approval of the pic- 
s.ident, ard before the clo«e of the year, to give evidence of 
progress by the pr.paia^ion of a thesis, the complcdon of a 
research, the delivery of a lecture, or by some other method. 6. 
lie may give instiuction, with the .appioval of the pie- 
^ident, by lectures or otherwise, to persons connected with the 
University, but he may not engage in teaching clsewhcic 7. He 
nay be rc-appointe I at the end of the year, 8 These lobula- 
tions arc prescribed foi the first year only.'’ For fuither iiiforma- 
!ion inquiries may be addiessed to D C'. Gilman, puesidcnt of 
the Johns Hopkins Univcisily. 

Jt'on^ on tlie aulhouly of the Icelandic paj tx N'oi dimgr, states 
that two enterprising Icelanders, named Jow Thoikellsson and 
Sigindur Kraksson, have explored the vticanic region of the 
?^ygyur Jtlden. They started on their hazardous expedition 
jfrom the Bardadal on h'eb. 7, and in the cour'-c of ^heir two 
pays’ explo’ation they succeeded, under great difficulties and 
paugers, in defcending into the crater of the volcano Asya, 
Ivhcre, at about 3,000 feet below the upper margin, they leached 
|he bottom, and found themselves on the brink of a lake of 
ieethmg water, which was apparently of great depth. Near 
ilie southern extremity of this lake the ground was broken up by 
Bssurcs and pools, which prevented further progress in tliat 
f ir^tion, whUe the entire space resounded with the noise of 
toud subterranean thunder. North of the great ciater the ex- I 
plorers found an opening about 600 feet wide, which appeared I 
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to be of about equal depth, fiom which Issued dense masses of 
sulphurous smoke, accompanied by loud nnd deafening sounds. 

The Royal Society gave on Wednesday last week a convex • 
sazionCy to which, for the first time, ladies were invited. The 
experiment was eminently successful. 

The members of the Birmingham Natural History and Micro- 
scopical Society propose to visit on Saturday next the Loan 
Collection of Scientific Apparatus, the South Kensington autho- 
rities haviqg promised to afford them every facility. On the 
same day, under the guidance of Mi. W. R. Hughes, the 
members of the Society will visit the Crystal I’alace Aquarium. 

W. I>. LmvK has been elected to a Foundation Scholarship 
at Si. John’s College, Cambridge, lor jiroficicncy in Natural 
Science. Iloiiglitoii, Man, and Slater to Exhibitions. 

An examination will be held at Exeter College, Oxford, in 
October next, for the purpose ol filling up a Natural Science 
Scholai ship tenable tor loui yeai s dui mg residence, and of the 
annual value of 80/. There is no limit of age for this Scholar- 
ship. The exammaiion will be in biology, chemistry, and 
physics. 

Tin: Society of Geography of Paris, appointed some time 
since, a special committee on Commercial Geography. We 
leain from the hxplomtenr that this Committee is starting a 
new and mdependtnl Geogiaphical Society. We have also 
leceivtd a prospectus announcing the foimation of a Pans 
Sot icty ot /oology. 

Titf Acidcmy of /iiiich has granted a doclorship in Medicine 
for the fust time to a young lady, Miss Francisca Tiburiias, 
aged 2 \. 

M. W. DeFonviitie has had a spectroscojie constructed 
with a praduited sciteii permitting the quantity of light 
admdttd (o be diminished in a known ratio. The moving force 
iKing lepulated at will, the ladiometcr can be put in a state 
of totadon under tlic rays of the most *corching sun and record 
taken o( the motion very easily. With such an apparatus it was 
shown by comparison with a standanl oiUlamp burning forty-two 
giammes an hour, that on June 9, at 4 o’clock precisely, the 
radiating foice ol the sim was ecjual to fourteen lamps at a dis- 
tance of twenty-five centimetres fiom the axis of the radiometer, 
'llie appaiatiib is tiicd daily at La Villette gas-woiks, and 
results of the comp.iusous will be tabulated and discussed. 

Prof. O. C. Marsh has discovered a new sub order of 
Puiosauiia from the Upi cr Cretaceous of Western Kansas, 
Noith America, differing from the tyincal J*terodactyIe^ in that 
no lei'lh weie present m either jaw. The name given to the 
genus, Plttanodoriy signifies this. The species was of large size, 
the skull (>l rttranadon lonqtceps being thirty inches from the 
occipital crest lo the end of the pre-maxilla. It must be remem- 
bered that the absence of teeth in a Pteiodactyle need not lead 
to the inference that it is any way mf);e nearly related to birds 
than the tootli -possessing species, becau'^e the character may 
have been acquired quite independently. 

Till. Apiil number of the fiuilttin of the Fiench Geographical 
Socuty contains a mcmoii of tl e late Jules Duval, by M. E. 
Levas^cur, an Account of a Joiirmy in Herzegovina, by M. E, 
De Samte- Marie, and Notices of the Basques, by Major V. 
Derrccagaix. 

Runwa/p and Co., of Paris, have just added lo their 
“Bibliotheque des Sciences Conlemporaincs ” a work on Anthro- 
pology, by Dr. Paul Topinard, with a Preface by J’rof. Paul 
Broca. Williams and Norgate are the English publishers. 
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In the Monthly SWces of the Royal Society of Tasmania for 
1874 occur some interesting abstracts of papers read before the 
Society, including notices of the Angora goat, some species of 
Tasmanian birds, introduction of the salmon into Tasmanian 
waters, the Silurian fossils of Tasmania, the Tertiary basin of 
r.aimceston, and a list of the plants of Tasmania, prepared in 
1S75 by Baron Fred, von Mueller. To the notices are appended 
the meteorological observations made during the year by Mr. F. 
Abbott at Hobart Town, and by Mr. W. E. Shoobridge at 
New Norfolk. From the monthly notfs we observe that 
meteorological observations are also made at Port Arthur, Mount 
Nelson, King’s Island, and other places, and sent to the Society, 
but the results are not published, nor so far as we are aware 
^ have they been published since 1866. We hope the Society may 
soon be in a position not only to publish these results, but also 
results from a sufficient number of stations, so as to represent 
adequately the meteorology of the island. 

I’liK additions to the Zoological Society’s Gardens during the 
past week include a Cariama {Carta wo cristata) from South- 
east Brazil, presented by Capt. W. C. Chapman, H.M.S.y>/V 4 » ; 
two Black -eared Marmosets {llepalc pert u ilia fa) from Brazil, pre- 
sented by Mr. G. Newton ; a Rose-ringed Parakeet ( Pahrontis 
(iocilis) from West Africa, presented by Mrs. Haywood ; a Ilya- 
cintliine Maccaw {Ara hyacinthina) from Brazil, presenud by 
Mr. 11 . Wilson; a Moor Monkey {Semiwpithccus mam ns) from 
Java, a Bay Antelope {CephaUphus dorsalis) from West Africa, 
purchased ; two Vulturine Guinea Fowl {Numida vulturiua) 
from East Africa, a Puma {Felts concolor) from ("entral America, 
deposited. 


SCIENTIFIC SERIAl^ 

Poqgt'iidorff' s Attuahn dcr Physik und Clumit^ No. 3. — Ac- 
cording to the kinetic theory of gases, supposing the 
molecule to consi.st of only one atom, the ickition of ihe two 
specific heats (as Clausius has shown), would be i'666. 1 'hc 
lower number obtained by experiment for several ga'^es may 
probably lie explained by the complex conslitution o( their 
molecules. It seemed de.'iirable to MM. Kundt and Warburg t> 
iletermine experimentally the specific heat of mercury vapour, 
which has been considered by chemists to consist of monaioiiiic 
molecules. Their method was to ])ruduce a sound in two glass 
tubes placed end to end, and containing, the one mercury vapour, 
the other air. Having introduced powder into the tubes, they 
observed the distances between the nodes of viliraiion. Appl- 
ing a formula of acoustics which comprehends, among other 
things, the densities, the temperatures, and the relation of the 
«;pecific heals, and taking, as value of this relation in the case of 
air, the number 1-405. they obtain, for mercury vapour, the 
number rOy, which may be considered as fully in accord wilIi 
the number 1*666 furnished by theory.— In an interesting pajier 
which follows, M. Colley, of Moscow, examines a pariicular case 
of work done by the galvanic cuirent. Suppose a current to pass 
through a vertical column of some salt, e,g, nitrate of silvei ; both 
electrodes being in this case of silver. In a given time a certain 
quantity of silver is liberated and deposited. Now, if the current 
pass up the column, it lifts this silver against the force of gravity, 
and so does mechanical work, which, in the opposite case (of the 
current passing down) is not done. It appeared, then, as theory 
anticipated, that the downward current in such a column 
measur^ by the galvanometer), was stronger than the upward, 
and the difference was not greater than theory indicated. But 
both with a battery current and with that from a Clarke mag- 
neto-electric machine, it was considerably Ics?. The autto*-, 
seeking an explanation, legards as untenable the general views 
regardinc passage of currents through liquid coniuctcr.'?, the 
phenomena ofiLsagc from the soUd to the liquid conductor 
being generally ignored ; and he thinks the facts favour Helm- 
holtzs view, which regards the liquid, with the electrodes im- 
mersed ill it, as a condenser of very great capacity. Weak 
cunents which cannot pass through the liquid yet produce a 
polarisation of the electrodes (charge of the condenser). With 
strong currents the only difference is that as soon as the diffid- 
ence of tension has reached a certain limit (maximum of the 
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electromotive force of polarisation), all newly arriving quantities 
of electricity can unite through the liquid. M. Colley shows 
how his results are deducible from the state of things thus 
supposed.— A number of experiments on electric clocks (with 
Tiede’s pendulum) are described by Dr. Joseph Brunn. — Of the 
few remaining original papers we note one by M. Chwolson on 
the theory of interference-phenomena. — A good experiment for 
illustrating the explosive character ol a mixture of oxygen and 
hydrogen gases is described by M. Rosenfeld. 

Archives des Sciences Physiques et NcUurelles^ Jan. 15. — In the 
opening paper of this number M. de Candolle inquires into the 
causes of unequal distribution of rare plants on the Alpine 
chain (See Nature, vol. xiii. p. 516).- M. Favre fol- 
lows with a note on the glacial and post-glacial strata of the 
southern slope of the Alps, in the canton of Tessin and in Lom- 
bardy. — M. Pictet discusses the application of the mechanical 
theory of heat to the study of volatile liquids, and finds some 
simple relations between the latent heat«, atomic weights, and 
tension of vapours. — A series of meteorological observations 
from the coast of Labrador, by Moravian missionaric*, is com* 
municated by M. Gautier (Sec Nature, vol. xiii., p. 60). 


SOCIETIES AND ACADEMIES 

London 

Royal Society, May 18. — “On the Organisation of the 
Fossil Plants of the Coal-measures. — Part Vi II. Ferns con- 
tinued, and Gymnospermous Stems and Seeds.” By Prof. W. 
C. Williamson, F.R.S., Professor of Natural History, Owens 
College, Manchester. 

The author described the stem of a new ftrn, in which the 
principal vascular axis formed a cylinder enclosing a medulla, as 
in some Lepidodcndra. This vascular cylinder gives oil secondary 
bundles, to {)ttioles, and rootlets and each vessel is filled with 
tylose. Two kinds of Fern-sporangia were described — one 
Polypodiaceous, with a straight, vertical annulus ; the other, with 
the annulus horizontal and subtcrminal, exhibits a type seen in 
the recent Schizeace.e and Gleicheniaccio. But the cuief subjects 
of the memoir are the stems and setd» of Gymnosperms. Of 
the former various modifications of the Sternha^tan Dadoxylons 
are descrihetl, and shown to correspond very nearly to many 
lecent conifer^, though with distinctive features of their own, 
especially in the structure ol iheir woo ly fibres, and in the leal- 
bundles of sonic s'pecics bring given off in pairs. The author 
still excludes the Sigillarice from the Gymnospermous grouj). 

The most important novelties are the (iyimiosj)ermous seeds, 
exhibiting their internal organisation, found in France by M. 
Grand-Kury, and by the author in this country. 0( these he 
describes a number of new gtnera and species in addition to the 
Trigonocarpous previously described by Mr, Binney and Dr. 
Hooker. riie most remarkable of these is one designated 
ft tsfom I oToideSf in which a large flask -shaped cavity, 
iiicio'-ed within a crenalated canopy, occupies the apical end o 
the SwCd, between ihc apex of the endosperm and the exostome. 
Brongniart believed, with reason, that such cavities have origi- 
nated in the absorption of the apex of the nucleus, leaving the 
coi responding pan of the nucular membrane to form the cavity 
or “ lageiiostome.” lii this lagenostome large pollen-grains are 
found in many cases. Brongniart designates it the “ Cavite poUi- 
nique.” Examples of several other seeds presenting generic and 
sptcilic modifications of the same type, as well as several species 
of the well-known genus Cardiocarpum and of Trigonocarpum. 
In all these the primary nucleus seems to have been absorbed, 
being now only represented by the investing nucular membrane. 
Within this is an inntr structureless bag, which, in some of the 
Cardiocarpa, is filled with parenchyma, and which appears to 
represent the secondary perispermic membrane, or what is really 
the endospcrraic membrane, or primary embryosac of the Gym- 
nosperms. The intimate structure of Trigonocarpum agrees with 
Dr. Hooker’s description of it so far as the longitudinal sections 
arc concerned, save that here, also, a “ cavite polUnique” exists. 
Transverse sections show that the well-known sandstone casts of 
Trigonocarpum do not represent the external form of these 
fruits but are casts of the interior of* the hard endotesta. Thia 
latter was not trigonous externally, like the common speci- 
mens, but had twelve longitudinal ridges, three of which, corre- 
sponding with those of the sandstone casts, were more prominent 
than the rest. The endotesta uas invested by a delicate paren* 
chymatoua wreotesta. All these seeds appear to have Cycadean 
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•ather than Coniferous affinities. One winged seed alone ^olyp- 
erospermum), from the uppermost coal-measures at Atdwick, 
•csembles a true conifer. In conclusion, the author calls atten- 
,ion to the number of yet unknown stems and ^*^^*®* 
Phanerogams, which must have belonged to the numero^ seeds 
10 w known to exist in the coal-measures of England, France, 
ind North America. 

Mathematical Society, June 8.—Prof. H. J. Smith, F.R.S., 
president, in the chair.— Mr. A. B. Kempe spoke on a general 
method of describingplane curves of the «th degree by link-work 
He first described what he calls the revet‘sor and the mulii- 
plicator. (These were first described by him in the “ Messenger 
of Mathematics,” vol. iv. pp. 122-3, in a paper “On some New 
Linkages.”) He then explained the adJitnr and the translator. 
Let <^>(^, y) =■’ 0 he the equation to any plane curve of the ifth 
degree, and let be any point on the curve ; construct the link- 
work parallelogram 0 A PB in which 

OA^HP^a, OB^-AP^b, 



and let the angle A 0 X — 0, and the angle B 0 X = then — 

X ^ a cos 0 + ^ cos ^ 

r •= <7 cos 2 ) ^ ^ ) 

Substitute these values of x and y in y), expand and convert 
powers of cosines into cosines of multiple angles, and ^hen the 
products of cosines into the cosines of the sums and differences 
of angles, we shall then get — 

- 2 [A cos {np -fc .90 =t o)] + C, 
where r, s are pf*3ilive integers, and a — or o and A and C 

are constants. The author then proceeded to show how the 
constructions coulti be effected by his link- work, and he pointed 
out that his inetlH)d would not be practically useful on account 
! of the complexity of the link-work employed, a necessary conse- 
J quence of the i^erfect generality of the demonstration. The 
I method has, however, an interest as sho\^ing that there is a way 
' of drawing any given case ; and the var.ely of methods of 
expressing particular functions that have already been discovered 
[ renders it in the highest degree probable that in every case a 
, simple method can be found. There is stil', therefore, a w’ide 
r field open to the artist to discover the simplest link-woiks that 
! will describe particular curves. Mr. Kempe further poin'ecl 
out that the extension of the demonstration to curves of 
doable curvature and surfaces clearly involves no difficulty. 

■ — Mr. S Roberts then gave an account of a further note on the 
motion of a plane under certain condrtions. (The former paper 
was read June 8, 1871). — Mr. J. J. Walker communicated a 
j method of reducing the equation of a nodal plane cubic curve to 
; its canonical form, in which the lines of reference are the nodal 
I tangents and axis of Inflexion. — Prof. Cayley described a surface 
> connected with the sinusoid. Its edge of regression was given 
by the equations x ^ r cos (p, y ~ r sin <p, and s = r cos 2 tp. — The 
president made a few remarks in connection with a recent note 
by M. Hermite, on a theorem of Eisenstein’s. 

Zoological Society, June 6.— Dr. A. Gunther, F.R.S., 
chair. — The Secretary exhibited some 
r Ascension Island (Geocarcinus 

presented to the Society by Dr. J. 
Sdaw^* 1??? Drew on their habits. — Mr. 

cant ^ female of the new Phea- 

bulwes^ lately described by Mr. Sharpe as IMqphasis 

: Societv rtf A ^ obtained alive for the Zoological 

A maf A ^^*^ycrdaro, but the fen^e only had lived to reach 
' tainiiMrartml^'^ letter was read from Mr. J. H. Gurney, cou- 
rt fCv/TMAtr .*-f ®®J«»pn the breeding of a pair of the Polish Swan 
l yS^ of Yarrcll), and a description of the young 


birds. — A communication was read from Dr. Julius von liaast, 
F.R.S., containing some note? on the skeleton of Ziphius Nov.e 
Zealandia . — A second communication from Dr. Julius von 
Haast, F.R. S., contained some noi&s on Mf^ophdon Jlowe9‘i . — 
A communication was read from Dr. G. E. Dobson, containing 
a description of certain peculiarities in the structure of Mvsia- 
cina tuberculata^ which induced him to believe that this Bat 
used its feet for purposes of locomotion on branches and leaves 
of trees. — Mr. A. H. Girrod read the first part of a memoir on 
certain anatomical characters which bear upon the major divisions 
of the Passerine Birds. — A communication was read from Mr. 
E. L. Layard, C.M.G., containing notes on the Birds of the 
Navigators and Friendly Islands, with some additions to the 
ornithology of Fiji. — Mr. II. Adams and Mr. G. French- Angas 
communicated tlescriptions of five new species of Land SheUs 
from Madagascar, New Guinea, Central Australia, and the 
Solomon Islands. 

Royal Microscopical Society, June 7. — Mr. II. J. Slack 
in the chair. — A number of presents to the society were 
announced, including some rich diatomaceous earth from Santa 
Monica, near Los Angelos, sent by Mr. Hanks, of San Fran- 
cisco. — A paper on a photograph of Nobert’s bands, by Count 
Castracane, was read to the meeting and was supplemented by a 
short communication upon the same by Mr. II. C, Sorby. — Mr. 
Henry Davis gave an interesting account of some new observa- 
tions which he had made upon Chonochilus volvox^ and illus- 
trated his remarks by drawings showing the principal features of 
the genus as distinguished from the Melicertians.--Mr. Chas. 
Stewart described and exhibited under microscopes in the 1 00m 
some minute soines found only round the pentagonal opening on 
the under side of the shell of the Echinoderms ; he also gave a 
description of the remarkable structure of the large lachrymal 
gland of the common turtle, and exhibited preparations. 

Victoria Institute, May 29. — Annual Meeting. — The Right 
Hon. the Earl of Shaftesbury, K.G., in the chair. The address 
was delivered by the Rev. Prof. Birks, of Cambridge. 115 
members and associates have joined during the year, and the total 
number has risen to 690, two-thirds of whom are country and 
foreign membcis. Tlie president, on behalf of the Institute, 
presented a testimonial to Capt. F. Petrie, who had acted as 
honorary secretary and editor of the “ Transactions ” for the last 
five years and a half. 

Berlin 

German Chemical Society, May 22. — C. Schcibler, vice- 
president, in the chair. — A. Fischer described a modified water 
air-pump, remarkable for its cheapness. The brass instrument 
is sold by Messrs. Dreyer and Rosenkranz in Hanover for ten 
shillings, or wiih a manometer fixed to it for twenty shillings. Ic 
can i)e fixed to any laboratory table. — A. Ilorstmann confirmed 
observations by F. Isambert respecting the dissociation of tlie 
combination of ammonia with chloride of silver. For every 
degree of tem|>erature a certain pressure can be observed, at 
which the separated bodies do not re-combine and the combina- 
tion ceases to be decom^iosed. He also observed the existence of 
two compounds of the formuloe AgCl. 3NII3 and 2AgCI. 3NII3. 
— A. Steiner has obtained the following combination of .sul- 
phuretted hydrogen with fulminic acid by i)assing IlgS into 
iulminate of mercury — 

CaHjNaOg + II^S = C(N03)H2 - CS. NHg, 
microscopical crystals, yielding, with a surplus of sulphuretted 
hydrogen, oxalic acid, sulphocyani ie of ammonium, and 
sulphur — 

2(C2n4N,02S) -f II 2 S aCNall.S + C 2 H ,04 + S. 

The same chemist by treating fulminurate of ammonium wiili 
sulphmic acid has obtained nitro-acctonitrile, CIIjjNOg.C’N 
(hitherto unknown), beautiful colourless crystals, fusing at 40“, 
burning with a brilliant flame. The substance is not identical 
with fulminic acid, because with mercury and silver it forms 
monobasic and not dibasic salts. He also desenbed two 
bodies formed by the reaction of ammonia on fulminate oi 
mercury, of the formulm CgHiiN^Og and C7HJ2NHO3, guani- 
dines, containing fulmi-guanuratcs. At the end, double 
salts of fulminate of mercury with sulphocyanide of potassium 
and ammonium, and also with cyanide of potassium were 
described. — E. Demole published researches on a body lately 
described by Baumstark, CMglO, under the name of ethylidene- 
iodo-oxethyJ. Mr. Demole^s researches lead him to suppose that 
this body is derived from ethylene and not from ethylidene. — A. 
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Laubenlieimer has found nitro-meta chloro-nltrobenzol to exist 
in four modifications, chemically identical but diflfering in physical 
and crystallographical respects. The same chemist has trans- 
formed the above-named substance by boiling it with an alcoholic 
solution of potash into nitro-chloro-phcnol and mono-chloro- 
chinone, Cgll^ClOa 1 treating it with aniline into chloro- 

nitro-diphenylamine, CgHjCKNOj.) . Nil . CflTIjj. Nascent 
hydrogen transforms dinitrochlorobcnzol into chlorinated phe- 
DyIen-diamine.—L. Mears has studied the action of nitric acid 
on benzanilide, which yields thrcv* i omeiic nitro-benzinilides. — 
W. Grethen has transformed acetanilide into ortho- and para- 
nitro-acetanilides, formed simultaneously.- C. Sennewald de- 
scribed meta-amido-ben? inilide. The same chemist has trans- 
formed anhydro-benzoyl-diamidoben/ »1 — 

CVl4.N.C.CJI,.NH, 
into the amylic substitution-compound — 

C 6 TJ 4 .N.C.ColIr..N.C,lTn. 
and into the corresponding cthyl-compound. — 11. Ilubner and 
r. Frerichs have studied the action of iodide of cyanogen on 
diamidobenzoles. The result is expressed by the equation — 

2 CflH,(N]T,)., + CNI -- 
C,Il4(NH,)N- C -N(NH,)t:«ll4. 

— O. Hease reported on the proiierties of a new alkaloid called 
cusconln. — ^I’h. Collcn dC'Cnbed the action of sulphuric anhy- 
dride on para-chloroben 7 oic acid, resulting in the formation of a 
mono-sulphonic acid, C(jll4Cl(C0()ll)(.S03lI). — C. Liebermann 
has observed the formation of rosolic acid when phenol is 
treated with chloioform and sulphuric acid. Inis explains the 
ordinary formation of rosolic acid liy heating phenol with owlic 
acid. 

S'lut Knot M 

Academy of Sciences, Apiil 12.- L)i. (h Jdnd'-liuia of 
“Wisby wms chosen Intciulcnt of the l'al.\’ontological department 
of the Rik^ Museum. The following papeu wtic communi- 
cated: — On the amplitude of the daily variation of tcnq)eratuie 
in Sweden, by lieu Rubens in. — On the varieties of Diabase 
and Gabbro in Sweden, by 1 leii A. h. T onicbolim.— Kecheichei 
sur un nouveau genre deb Jlolothuries, by Docent Ifj. Theel. — 
Contributions to a monograph of the Amphiiio la, L— The 
family Oxycephalidx* Spence iUte, by Dvicent C. Rovallms (this 
paper is written in Enghah). — Tnelmd and fiCbh-watcr nioliiuca 
of Siber.a, I., by Dr. Weilcrlu id.- On the Danncinora iron-oie 
held, by Engineer A. E. Fahlnantz. — Notes on the vertebrate 
fauna of North llohus Ian, by Derr C. Ccdeistiom. — Piiime 
linae muscorum cognosccndoruui, qui ad Caldas lhasilue sunt 
collecti, by J, Angstiom, M.D. — lleir Sanlcbbon was chosen 
president for the year now commenced. 'J'hc retiring president, 
Herr Woe rn, gave an adlress on the minafacture of iron and 
steel in North America. 

Paris 


motion in space, by Mr. Huggins.— Plxamination of the possible 
mechanical action of light ; study of Mr. Crookes's radioscope, 
by M. Ledicu (continued). He describes the experiments made 
by M. Fizeau, at his suggestion, with polarised light (the results 
were negative), proposes new experiments, and applies his theory ^ 
in explanation of some celestial phenomena. — On the formation 
of an international committee for scientific exploration of the , 
American isthmus w^ith a view to making a canal, by M. de 
Desseps. — M, Cosson piescnt^d a small aiiparatus called a cen- 
tral inflammato-y obturator (for cartridges.) — Report on several 
memoirs of M. Allaid oi transparence of flames and of the 
atmosphere, and the visib Uty of lighthouses with flashing 
lights.— Oa the relations betw^een the theory of numbers 
and the integral calculus, by M. Lucas. — On the photo- 
graphic imaejes obtained at the focus of astronomical tele- 
.scopes, by M. Augol.- On the law of Dulmg and Petit, by 
M. Teircil. He interprets it purely with lefcrence to ths laws " 
of chemistry. The sj^ccific heat of bodies doubles when they 
cca-ic to be gaseous. — On the irrigations in the south of France, ^ 
and particularly in the department of the liouches-:Iu- Rhone, ■ 
by RI. Pairal — On the duiation of tactile ‘^ensation, by M. 1 
Lalannc. Suppose a flexible body w^hich will not hurt the skin 
by mo*^jon m contact with it, fo be ra])idly moved round the arm 
or leg. Anahjgously to the impic>sion <)f a luminous circle bafore - 
the eye wdien an inevn Icbceiit stick h w'liirled rai)idly, a con- 1 
tinuoiis Sw^nsation shoul 1 at a ceilain ‘•pjel be produced, like that ; 
from piessure of a bracelet or ring. This is nevt,r experienced .j 
with less than ten turns pci second. T'hc least duration off 
tactile sensaqon observed was to ah of a scemd. It varies ■ 
w\ li individuals, and in different parts of the b^dy. — On the 4 
galls of leaves of I'rmch vines, Ac., by M. lOiteau. Notes on'- 
history of Pliylloxcra, csj^ecially the species rhylloxera Acantho^ ] 
/ivw/’f, Kolhi, by M. Lichtenstein. — Memoir on the perluibingt 
iulUitncc of neighbouring masses, on the form and disposition ol J 
ciystals, by M. Prame. — On linear equations of tlie second older, ^ 
by M. Pepin. — On the development in .series of the functions Al(x), ^ 
by M. Foubert. — ( )a the number of points of contact of algebraicor j, 
ti.insc^nidcnt curves of a system widi an algebraic curve, hy M. ' 
I'ouiet. — Improvement m Watts’.s iiulicato-, by M. Mallet. — On^j 
t^ie inconveniences aiising from use o'" a cable of coppei wire aslj 
conductor of a lightning-iod, by M. Fiancbque Michel. Such* 
wares under clecLnc action .si o\\, cre long, a series of fractures, 
which lessen consi icrably the conducting section. — On the in- 
fill luc of ccitain salts and offline on bicchiumctric ob.>erYa- 
li nis, by M. Munt/. On a dcnvative of acetylacetic ether, 
oxyjiyiotartaric acid, by M, Demar(,ay. — Combustion of orgaiuc, 
nixllcis nnd 1 (he double influence of heat an I of a cuircnt ofj 
oxygen, by M. Loiseau. - Melallisa joii ol oiganic sibstances, 
fitting them to receive galvanic deposi .s, by ^ 1 . Cazeiicuve. — 
Action of digralis compared w'Uh that of biliary salts on thei 
]>uKc, aitciial tension, leqnration, and temperature, by MM. I* 
I'cli/ and Kit'cr.— On the vatcular apparatus of Trematoda, 

M. \ lUot. ) ■ 


Academy of Sciences, June 5,— Vice-Admiral Paris in the 
chair. — The following p<apcrs were read: -Astronomical le- 
searches (continued) by M. Le Veirier. He piesented vol. xii. 
of the Annalcs de V Obscn>ai<n? e, containing the tables of Jujiiter 
and Saturn. — On the thermal formation of o/one, by M. Ber- 
Ihelot. He passed a current of oxygen ihimigh a tube, where it 
was acted on by the silent elecliic discharge, into a phial con- 
taining dilute araenious acid. The transformation of the a -id 
into arsenic acid was noted, and the heat liberated compared 
with that liberated in oxidation of arsenious acid by fice oxygen. 

The heat liberated by clunge of ozone into oidinaiy oxygen is 
thus found to be + I4‘8cal., that is, — 14 8 in foimatioaof ozone 
(or — 29*6 per atom). Ozone is thus a body formed with ab- 
sorption of heat — On the absorption of free nitrogen by organic 
matters at the ordinary temperature, by M. Peithclot This 
occurs under influence of the silent discharge, ani is well marked in 
the case of benzine ; marsh-gas, acetylene, Ac., also show 
It. Such phenomena must occur in thunder-storms, and 
have impoiiant physiological effects. — On the origin of or- 
ganised ferments, by M. i’asteur. He controverts M. Fremy’s 
results.— luflueiice of age of a tree on the average time 

of opening of its buds, by M. De Candolle. In certain ^ 

species (horse-chestnut, e.^.) age has no influence^ whereas, '■^NcicNTGLAuiiKs jn AuvHXf.NK. 
in others (such as the vine), it acts sometimes by retarding, Notks 
sometimes by accelerating, the (epoch in question. — On thq^ | 
displacement of lines in the spectra of stars, produced by th<j^ .--‘r 
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GOVERNMENT AID TO SCIENTIFIC 
research 

E publish below a correspondence which we cannot 
but regard with the greatest satisfaction ; Govem- 
nent has at last seen it to be its duty to act upon the re- 
ommendation of the Duke of Devonshire's Commission, 
.nd make a substantial contribution towards the endow- 
nent of pure scientific research. We need scarcely remind 
»ur readers that from the first we have maintained that such 
•ndowment is the duty and interest of civilised states. But 
ndecd it is long since the British Government practically 
Lcknowledged this to be the case ; the grant of 1,000/. 
nearly to the Royal Society for purposes of research was 
irst made twenty-five years ago. We hope the additional 
making up 5,000/., will be put to such excellent 
ase that Government will not only renew the grant at the 
Eind of the five years, but see the necessity of increas- 
ing it to at least the sum suggested when the 1,000/. 
was first granted. No doubt the first to bring the 
duty of the State in respect to science prominently be- 
fore the public in this country was the late Colonel 
Strange. He broached his scheme many years ago 
at the Norwich meeting of the British Association, and by 
his earnest and untiring advocacy he soon gained to his 
views most of the scientific men of the country, and Go- 
vernment became so impressed with the importance of the 
subject that the Science Commission was appointed in 
1870. The substance of the various Reports of this Com- 
mission is familiar to our readers ; the mass of evidence 
it has elicited has probably done more than anything else 
to enlighten the country and our Government as to the 
high importance and wide extent of scientific research. 
We can hardly expect Government to carry out all at 
once the recommendations of the Commissioners as to 
the extent to which unremunerative research should be 
assisted ; but no doubt the 4,000/, which is to be annu- 
ally entrusted to the administration of the Royal Society 
for the next five years, is the first, partly tentative step 
towards this. Then there were the strong words of Lord 
Derby, at Edinburgh, last December (see Nature, vol. xiii. 
p. 141) : “ I think,’' he said, that more liberal assistance 
in the prosecution of; original scientific research is one of 
The recognised wants of our time." As the natural out- 
)mc of all this, and no doubt mainly as the result of 
he recommendations of the Science Commission, the 
rovemment has resolved to try what good results are 
likely to follow from a first and moderate endowment, 
/e think wc may safely prophecy that the result is 
kely in time to lead to the increase of the grant to at 
the sum proposed to be entrusted to the Royal 
|Ociety twenty-five years ago. 

difference between this new grant of 4,000/. and 
at of the old 1,000/,, should be noted. In the case of 
ft latter the money had to be expended on instruments, 
l>y the recipients, whereas in the case of the new grant 
may be personal ; the grants may be made 
• mdividuals not merely to provide themselves with 
paratus, but as a means of sustenance while prosecuting 
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scientific researches incompatible with the pursuit of an 
ordinary means of livelihood. And here wc should re- 
mark that we never advocated in these columns the 
wholesale selection of untried youths for the receipt of 
such endowments, nor is it meant thus to allocate the 
grant which has been made. The selection will be 
made from among those who by the work which they 
have already done have proved themselves capable of 
making a profitable use of the endowment. 

Another point in the conditions attending the new 
grant we notice with pleasure, namely, the reconstruction 
of the Government Grant Committee of the Royal Society, 
so as to include the Presidents of the principal Scotch 
and Irish Societies, as well as those of the chief London 
scientific bodies. Thus the interests of Scotland and 
Ireland are as well cared for in this matter as those of 
England. 

The Royal Society has now a great responsibility 
resting upon it. What with the annual 4,000/. from 
Government, in addition to the previous 1,000/., and 
the 6,000/. which Mr. Jodrcll has entrusted to its adminis- 
tration, it will have critical and important duties to science 
and to the country to perform. We arc sure it will take 
every care so to allot these funds as to prove that it has 
only the interests of pure science at heart, and is quite 
competent to carry out the intentions of Government as 
well as of private donors. 

The following is the correspondence in relation to the 
grant which has passed between Government and the 
Royal Society : — 

r.liTIER TO THE PRESIDENT 01' THE RoYAL SOCIETY. 

Sciatce and Art Department, South hlcnsington, S, JV., 
April 2C), 1S76 

Sir, — Her Majesty's Government have had under their 
consideration the question of giving some further aid to 
scientific research. 

As you are aware a sum of i,ooo/. is voted annually by 
Parliament to enable the Royal Society to defray the 
expenses of scientific investigations considered by a Com- 
mittee of the Society to be worthy of such aid," This 
Committee, called the Government Grant Committee, 
consists of the President and Council of the Royal Society 
and twenty-one other gentlemen of scientific eminence 
not members of the Council ; and the Grant is expended 
in aiding investigators to provide themselves with appa- 
ratus and assistants, but never in personal payments to 
the investigators themsclvc s. 

It is proposed that this action of the State should be 
extended, and that further aid should be given to research 
by according permission to the Government Grant Com- 
mittee to recommend in certain cases the payment of 
personal allowances to gentlemen during the time they 
are engaged in their investigations ; that a sum of 5,000/., 
including the above-mentioned 1,000/., should be taken 
annually ; that the Royal Society should be invited to aid 
Her Majesty's Government with their advice and assist- 
ance in its appropriation and expenditure, and as to the 
sums to be granted in each case, reporting annually to 
the Lords of the Committee of Council on Education on 
the progress made and the desirability or non-desirability 
of renewing the grant ,* and that this experiment should 
be tried for five years. 

The Administration and expenditure of the grant, and 
accountability for it, should we consider be ve$ted in the 
Science and Art Department of the Committee of Council 
on Education by which the vote will be taken ; and all 
instruments purchased for investigations should be left in 
its charge when no longer required. 
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It would be advisable that the Presidents of the follow- 
ing Societies should be ex-officio members of the Govern- 
ment Grant Committee, viz. : — 

The Royal Society of Edinburgh, 

Royal Irish Academy, 

Royal Astronomical Society, 

Mathematical Society, 

Chemical Society, 

Linnean Society, 

Zoological Society, 

Geological Society, 

Physical Society, 

Institution of Civil Engineers, 

Institute of Mechanicjd Engineers, 

General Council of Medical Education and 
Registration of the United Kingdom. 

Royal College of Physicians, 

Royal College of Surgeons, and 
British Association. 

No definite rule can be laid down as to the amounts to 
be awarded in individual cases. These must depend 
upon various circumstances, especially on the amount of 
time which the investigator devotes to the inquiry. 

There would be no objection to the application of some 
portion of this fund to the payment of such clerical assist- 
ance as may be found necessary. 

I should feel obliged if you will consult the Council 
of the Royal Society on this scheme and inform me what 
is their opinion of it, and also give me the benefit of any 
suggestions as to modifications that may occur to them 
or to you. 

I have the honour to remain, Sir, 

Your obedient servant. 

(Signed) Richmond and Gordon 

Letter to the President or the Royal Society. 

Science and Art Dtpartmenty South Jicnsington, S,^., 
May 2% 1876 

Sir, —I n reference to our conversation on Monday last 
on the subject of the Duke of Richmond and Gordon's 
letter of April 29 , 1 should feel obliged by your informing 
the Couned of the Royal Society that the Lords of the 
Committee of Council on Education agree with you in 
thinking that, under the circumstances, it would perhaps 
be more advisable to leave the grant of 1,000/. exactly as 
at present. The conditions of the Lord President’s letter 
would then apply only to the vote of 4,000/. Should the 
Council of the Royal Society concur in this view, we will 
communicate with the Treasury on the subject. The 
recommendations of the Royal Society with respect to the 
appropriation of the 4,000/. must, no doubt, be liable to 
revision by the Minister responsible to Parliament for its 
due administration, and of this responsibility he cannot 
divest himself. But the power is one, we believe, for the 
exercise of which there is never likely to be occasion. 
Should it, however, happen that the Committee of 
Council on Education found it inadvisable to act on all 
of the recommendations of the Royal Society, the best 
tw»urse would probably be to give the Council an oppor- 
itM%#r of revising them ; so that, if thought desirable, the 
might bC the grant, to which exception had been taken. 
Society are J located in some other way. If the Royal 
or rejected as U desirous that the grant should be accepted 
Council on Educavhole, the Lords of the Committee of 
shall be done. But on will of course undertake that this 
Council will agree that^'v believe on consideration that the 
have a mischievous effeciph a course would be likely to 
those recipients of grants wnnd entail great hardship on 
attended their investigations, from the success that had 
pected the continuance of their giight naturally have ex- 

As respects the reports of prognnts. | 

that the Council of the Royal Society s. My Lords believe 
ment will naturally desire to have laid uelbsee that Parlia- 

♦hem such a 
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report from those capable of giving an opinion, as will 
enable them to judge of the nature and amot^it of work 
being done, and the desirability, or otherwise, of continu- 
ing the grants. It is not asked that the report should be 
in any great detail ; as a rule it would be sufficient if it 
were of a general character, unless some of the subjects 
should from their special nature seem to require more 
precise information. The Lords of the Committee of 
Council on Education are fully aw^e of the great diffi-| 
culties which surround the question of the direct en-^ 
couragement of research and of the labour and responsi- 
bility that must necessarily be entailed on those who 
undertake to organise the experiment in this country. 
They therefore are glad to find that they may reckon on 
the cordial co-optration of the Royal Society, to whom j 
they naturally first appealed to aid them in this matter. 

I have the honour to be, Sir, 

Your obedient Servant, 

(Signed) Sandon 
J. D. Hooker, Esq., C.B., M.D., &c., 

President of the Royal Society 


Letter to Lord Sandon. 

The Royal Society y Burlit^ton Homey W,^ ] 
ynne 2y 1870 

My Lord, — With reference to your Lordship’s ’‘jetter to 
the President of the Royal Society dated May "isq, I am 
to inform you that the President and Council of the j Royal 
Society concur in the proposal therein contained, nanit^ly 
that, while the grant of 1,000/. should remain exactly as 
at present, a vote of 4,000/. should be taken on the con- 1 
ditions expressed in the Lord President’s letter ; and that, 
in case it should happen that the Committee of Council 
on Education found it inadvisible to act on all the recom^’ 
mendations of the Royal Society, the Council of th,% 
Royal Societjr should have an opportunity of revisiii(g 
them, so that, if thought desirable, the items of the grank 
to which exception h^ been taken might be allocated ijh 
some other way, 

I have the nonour to be, my Loid, 

Your obedient Servant, ' 

(Signed) G, G. Stokes, Secretary, R.S. 

The Lord Sandon, &c., «Scc., bic. 


WALLACES GEOGRAPHICAL DISTRIBUTION 
OF ANIMALS ^ ! 

The Geographical Distribution of Animals y with a Study 
of the Living and Extinct Faunas y as Elucidating the 
Past Changes of the EartPs Surface. By Alfred 
Russel Wallace. Two Vols. 8vo. (London ; Mac- 
millan and Co., 1876.) 

II. 

T he second part of his great work on Geographical 
Distribution Mr. Wallace devotes to the discussion 
of fossil animals. It might seem at first sight, as our 
author observes, rather out of place to begin the 
systematic treatment of this subject with extinct ani- 
mals lather than with recent ones. But those who take * 
the trouble to read these most interesting chapters will 
be speedily convinced to the contrary. Imperfijct as is 
our knowledge of the geological past, enough has been 
already ascertained to enable some enchanting theories 
to be started which account to a greater or less ex- 
tent for some of the most difficult problems of the 
present. As regards the comparatively recent extirpation \ 
of large and important forms which has taken place in 
Europe, in North America, and ia^outh America alike 
since Post- Pliocene times, “ ii* is clear,” our author tells 
X Coniioued from p. 





US, “ that we are now m an altogether exceptional period | 
of the earth's history,” some idea of which it is very neces- 
sary to realise. We live m an impoverished world, from 
which all the hugest and fiercest and strangest forms 
have recently disappeared.” The cause of this great 
change over such a large part of the world's surface was, 
in Mr, Wallace's opinion, the ‘^glacial epoch,” which, 
accordmg to Mr. Belt's theory, heaped up most of the 
water m the earth m mountains of ice round the two poles 
and left the great ocean beds comparatively dry. This, 
we are told, must have acted in various ways to have 
produced alterations of the levels of the ocean as well as 
vast local flows, which would have combined with the 
excessive cold to destroy animal life ” We are not sure 
that this IS a vtry satisfactory explanation of the simul- 
taneous disappearance of the great Irish FlLfrom Euiope 


and the MegaUunum from South America, l^ut it is at all 
events some explanation of an obscure point, and deserves 
careful consideration So also do those few cases in 
which geological evidence is already sufficient to give us 
indications of the original birth-place of some of the mam- 
malian types, and of the mode m which has come about 
their present state of distnbution 
The thud section of Mr Wallace’s great work, which 
we now enter upon, is, in fact, the most important of the 
whole, and that to which the previous chapteis maybe 
regarded purely as introductory Having shown us what 
the SIX great divisions of the earth’s land-surf xce, zoo- 
logically considered, are, and how it may have come to 
pass that they are what they are, Mr. Wallace takes them 
one after the other in order, and gives us a separate 
memoir upon each of them, and ihcir special zoological 
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characteristics Aftci a description of their territorial 
outlines, illustrated by hypsometi ical maps in which the 
boundaries of the sub-rcgions are likewise indicated, 
general remarks are given upon their leading zoological 
features. The chief forms of mammals, birds, reptiles, 
batrachians, fishes, butterflies, beetles, and land-shells, 
which characterise them are pointed out. The Sub- 
regions into which they are divisible are then taken up 
and treated m greater detail, and the leading aulhonties 
from whose labours the necessary facts have become 
« ^8 are cited. At the end of each mcmoii 

tables of distribution ” are added, in which are given — 
first, a list of the families of the selected groups of 
mmals represented withm the Region, with an indication 
of their range, if any, beyond the Region, and secondly, 
a similar hst of the genera of the terrestnal mammals 


and birds, with an indication of their ranges both within 
and beyond the Region 1 hrec or four plates, drawn by 
the late Mr J B. Zweeker, accompany each memoir. 

These are intended to illustrate the physical aspect and 
zoological character of some u ell marked division of the 
region, and as only such species are figured as “ do actu- 
ally occur together m a state of nature,” the scenes repre- 
sented are at all events not altogether impossible ones, 
which IS more than many of our artistic friends can say of 
thar pioductions » While we could have wished that Mr. 
Zweeker had resorted in some cases to the Zoological 
Society's Gardens rather than to previously published 
figures for the models of some of his animals, we must 
acknowledge generally the truthfulness thesejUus- 
tratjons and the faithful manner in which they 
executed At holne alike m the tropics of the Onentai 
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and of the Neotropical reipons, no one surely could 
have been more competent than Mr. Wallace to select the 
molt chaiacteristic forms for these plates, and we have 
great pleasure in reproducing some of them in these 
columns. 

To those who know anything of Natural History the 
enormous labour involved in the compilation of these six 
memoirs will be at once apparent. The mass of details 
to be gone through in bringing together the most pro- 
minent known facts connected with the mammals, birds, 
reptiles, amphibians, fishes, butterflies, beetles, and 
land-shells of every different part of the world’s surface, 
is a task that the boldest naturalist might well stand 
aghast at, especially when it is recollected that these de- 
t^s have to be picked out from several hundred different 
works and periodicals published in every quarter of the 


globe. That errors can be escaped in such a compiiatioh 
even by a writer so cautious and so competent as Mr, 
Wallace is manifestly impossible. No intellect could ex- 
pect to obtain personal acquaintance with more than a 
few selected branches of such a multifarious subject, and 
for the rest an author must trust to second-hand infor- 
mation. The selection of such second-hand information 
and its reduction into a uniform shape, is of itself a task 
of appalling magnitude, and we can only congratulate 
Mr. Wallace on having had strength and leisure to 
accomplish such a Herculean labour. 

The fourth and last part of Mr. Wallace’s work con- 
tains, as we have already explained, a review of the dis- 
tribution of the different groups of animals which he has 
selected foi the illustration of geographical distribution 
arranged in systematic order. The families are taken up 
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one after another, the principal genera are mentioned, 
and notes are given on the more remarkable species. At 
the end of each order is appended a series of remarks on 
the general distribution of the whole group. This is in 
fact the storehouse of information from wldch the essays 
on the six zoological regions have been compiled, and 
should in strictness have preceded the third section 
of the work instead of following it. The author wisely 
recommends persons not well versed in zoology to 
read the more important parts of it— especially the ob- 
servations at the dose of each order — ^before they begin 
Part III. As regards this systematic treatise the obser- 
vations which we have already made on the difficul- 
ties to be mastered in the compilation of the memoirs 
relating to the aix geographical regions are still more 


applicable. It would be easy to point out many pas- 
sages in which Mr. Wallace has not in our opinion 
made the most judicious choice of authorities. Errors of 
detail are, however, as has been already stated, unavoid- 
able in a work of this extent— happy is he who makes 
fewest of them ! Even in the case of some of the largest 
and most prominent families of the great class of 
mammals, naturalists are by no means yet agreed as 
to the number of species and genera that should be 
admitted. For example, Mr. Wallace, we observe, 
assigns "four, or perhaps five” rhinoceroses to Africa, 
but Prof. Flower— one of the highest living authorities on 
this class of animals, in a recent paper read before the 
Zoological Society of London— coaid only iec<^ise 
Mr. Wallace admits the validity of 
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Gill as a genus of Tapirs, and adopts Dr. Gray^s multitu* 
dinous division of the well-defined and eminently natural 
group of Eared Seals {Otarid). Many naturalists would 
hesitate before following Mr. Gill and Dr. Gray as authori- 
ties on these (or perhaps we may add on many other) sub- 
jects. But such and similar errors on questions of detail 
do' not, wc believe, affect the validity of Mr. Wallace’s 
general conclusions. After the miserable stuff usually 
thrust before us in even the best and most recent treatises 
on geography, when the question of distribution comes 
to be touched upon, it is truly refreshing to turn to Mr. 
Wallace’s broad and enlightened views on this subject. 
Future compilers of geographical manuals will have an 
easy task when they come to this most important but 
hitherto most ill-used part of their woik, if they will only 
cast aside all that they have previously written, and 
borrow freely from the volume now before us. 

Mr. Wallace has already registered many claims on 
the gratitude of naturalists present and future. In their 
interest he has explored the tropics of the east and the 
wildernesses of the west, and has brought home number- 
less novelties. He has written one of the best and most 
instructive books of naturalists’ travels ever yet issued. 
He was, as is well known, the joint inventor with Mr. 
Darwin of the theory of “ Natural Selection.” But 
beyond all these scientific feats — and they arc no mean 
ones — he has accomplished a task that will extend his 
fame even more widely amongst those who love science, 
as the author of the first sound treatise on zoological 
geography. 


TWININGS SCIENCE MADE EASY** 
Science Made Easy : a Series of Familiar Lectures on the 
Elements of Scientific Knoivicaiie mo^f Knjuu'ed in 
Daily Life. lEly Thomas Twining. (I.ondon ; Chapman 
and Hall, 1876.) 

T hese thin clearly printed quartos represent a rc- 
maikable experiment ; an attempt to diffuse good 
teaching without good teachers, and to reproduce first- 
rate popular lectures without the need of multiplying 
skilled lecturers to deliver them. The author, Mr. 
Twining, constructed in 1856 an Economic Museum at 
Twickenham, which exhibited illustrations of scientific 
knowledge as applicable to the concerns of daily life. 
After fifteen years of continuous improvement this collec- 
tion was destroyed by fire ; but the experience gained in 
working it strongly impressed upon its author the convic- 
tion that the level of popular culture in this country is 
below the point at which intelligent appreciation of the 
simplest scientific object becomes possible ; since his fine 
museum, with its methodical classification, its careful 
explanatory labelling, and the oral instruction of its active 
curator, failed to convey knowledge to the mass of visitors, 
to whom the very alphabet of science was unknown, and 
whose minds were untrained to the reception of the 
simplest truths. It is a bold thing for one man to enter 
on the task of educating a people ; but Mr. Twining’s 
enthusiasm was equal to the attempt. Precluded himself 
from lecturing, he prepared carefully-written lectures, 
founded on his Twickenham experience, and entrusted 
them to others to deliver. The swimming bath of East 
Lambeth, dry and unused in the winter, was fitted up as 
a lecture-room, and a course of five lectures was there 


delivered to attentive audiences of more than a thousand 
persons. Demands for their repetition arose from all 
parts of London ; and during the last nine seasons they 
have been delivered in various mission-rooms, institutes, 
and clubs of the working-classes to crowded and eager 
hearers. Uneducated learners, however respectfully 
attentive, yet carrying away from a lecture ideas crude 
and disjointed, may lapse within a few days into their 
original ignorance ; Mr. Twining therefore began early 
to test his audiences by a system of examinations, so 
modified as to meet the inexperience of candidates and 
the elementary character of the teaching. Examination 
programmes were issued, containing a full set of possible 
questions on the course, from ten to fourteen being 
allotted to each lecture, with the understanding that from 
every one of these groups two questions would be selected 
by the examiner ; while a preliminary examination of a 
friendly kind ” struck off all who were clearly incapable 
of presenting themselves with any prospect of success. 
Under these limitations we are told that a large number 
of candidates have obtained prizes and certificates at 
successive examinations, their papers showing that they 
had grasped and could reproduce intelligently a fair 
amount of the teaching which they had received. 

Mr. Twining thinks that what has been done in Lon- 
don may easily be done elsewhere ; he therefore prints 
his lectures, and prefaces them with minute instructions 
for the guidance of such amateurs as may wish to 
organise and carry out the course. In its delivery two 
persons are necessary, a “ reader ” and a demonstrator,” 
The reader must be a good elocutionist, and need be 
nothing more ; need know nothing of science in general, 
nothing of the particular science on which he is discours- 
ing. If he is clever enough to introduce here and there 
a happy local d fropos, so much the better ; but he is a 
mere vehicle for the transmission of the matter contained 
in his text, and is not required to do more than utter it. 
The demonstrator must know something of science, and 
have some practice in manipulation ; but the simplicity 
of the experiments and the fulness of the printed direc- 
tions reduce this necessity to a minimum, so that the 
author proposes to himself as suitable interpreters in a 
country town the national schoolmaster as reader, and 
the doctor or dispensing chemist as demonstrator. Refer- 
ence numbers, dotted lines, and other devices, indicate 
the relative duties of the two performers, who cannot of 
course expect to work smoothly and in concert without 
repeated and laborious rehearsals. 

The ordinary science teacher, luxuriating in abundant 
time, in ample apparatus, and in educated hearers, might 
be tempted to speak unfavourably of the lectures them- 
selves, as too condensed for practical usefulness. He 
might say, and say truly, that the matter contained in the 
three lectures on Mechanical Physics could scarcely, by a 
master teaching boys, be included in the five-and-twenty 
lectures of an ordinary school term ; that the two lectures 
on Chemistry are overgrown object lessons ; that no one 
of the seventeen topics treated in the single lecture on 
Chemical Physics would demand less than an hour's 
careful teaching in a class-room; and that the ‘‘ques- 
tionary,” or examination programme, represents pure md 
simple cram. But such criticism would be wholly unfmr 
applied to Mr. Twining’s enterprise, as overlooking its 
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condition and its aim : the condition, an audience of 
weary working-men, with little time to give, and who 
reject all instruction which is not easily grasped and 
enlivened by amusing spectacles : the aim, to communi- 
cate entertaining knowledge in a utilitarian spirit, to open 
a glimpse of intellectual enjoyment such as may at the 
same time bear practically on the comfort and happiness 
of daily life. In the experience necessary for such a taste 
Mr. Twining probably stands alone, and in reviewing the 
fonAs 'his 'efforts have taken we may fairly bow to the 
judgment which shaped them. 

But the main objection to this curious and novel system 
will occur to everyone. Is it possible that any man 
uttering the knowledge and the thoughts of others on a 
subject with which he is quite unfamiliar can import into 
his task the enthusiasm necessary to kindle and inform 
an audience ? A purchased sermon read from a pulpit 
never yet edified anyone ; will it be more inspiring to 
receive scientific truth from the lips of a man who articu- 
lates by rote instead of teaching from that lofty stand- 
point of superior knowledge which converts hearers into 
disciples ? Mr, Twining speaks gratefully of the admir- 
able readers he has been fortunate enough to find in 
London. They were probably not mere elocutionists^ 
but possessed of dramatic minds, and able to generate at 
will enthusiasm in a noble though unfamiliar subject, ' 
and their like will not be met with every day. Mr. 
Twining shows his uneasiness on this point by his strong 
injunctions to careful practice on the part both of reader 
and demonstrator, and whoever attempts to carry out the 
scheme will have to lay special stress on this. Nor can 
we omit to mention the subject of expense. The appa- 
ratus necessary only for the six lectures before us costs, 
exclusive of plans and diagrams, from 44/. to 48/. los, A 
club, society, or institute, including dexterous workmen 
amongst its members, could probably obtain all that is 
wanted at half this price, but in many places the difficulty 
of meeting the expense might turn the scale against the 
introduction of the lectures. 

These difficulties have, no doubt, been well considered 
by the author of the scheme, and are thought by him to 
be not insurmountable. We most sincerely hope that 
it may be found so. His enterprise will be watched 
with no slight inteicst by all who feel that the spread 
of scientific knowledge among the operative classes is a 
pressing national necessity, and that one who devotes to 
it, as Mr. Twining has done, experience, thought, and 
toil, deserves the gratitude and the help of his country- 
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Life with i)u Ha 7 nran Arabs, An account of a 
Sporting Tour of some Officers of the Guards in the 
Soudan during the winter of 1874-5. By Arthur R. 
Myers, Surgeon, Coldstream Guards. With Photo- 
graphs. (London : Smith, Elder, and Co., 1876.) 

The sporting tour of which Mr* Myers gives the narrative 
in this volume was made at the same time as that described 
by the Earl of Mayo in the work which we recently 
noticed. Indeed the two parties started together, and 
their work lay in regions not far distant from each other. 
Mr* Myers and his party were much more fortunate than 
the EarFs party. They did not meet with so many 
hindrances, and were much more fortunate in the number 


and variety of animals that c*ame in the way of theij 
rifles. The region to which Mr. h^ers’s work refers’iil 
on the borders of Abyssinia and Egypt, and has beeri 
already made familiar to English readers by- Sir Samud 
Baker in his Nile Tributaries.” Mr. Myers simply 
pretends to tell of his sporting adventures, and there*^ 
tore we have no reason to complain if he adds little to 
our knowledge of the country of the Hamran ^absj 
He writes in an unpretentious style, and his work will bi 
found interesting by the general reader, and specially S( 
by those who love sport. It contains photographs oi 
some of the trophies brought home, arranged by Wi 
and Co. ; they give a good idea of the variety of anil 
life to be met with in this part of the Soudan. 


LETTERS TO THE EDITOR 1 

[ The Editor does not hold himself responsible for opinions expressed 
hts correspondents. Neither can he undertake to re(urn^\ 
or to correspond with the writers of rejected manuscripts^ 
No notice is taken of anonymous communications, ^ 


The Decrease of the Polynesians ^ 

I BELIEVE there are some errors popularly received respecting 
the rapidity with which the inhabitants of i’olynesia, as a whole, 
are disappearing before an advancing civilisation. I wish to 
make a few statements on this subject in connection with a 
review of Miss Bird^ book on “The Hawaiian Archipelago,’* 
which appeared in Nature, vol. xi. p. 322. 

The primary source of error is the excessively high estimates 
as to the population of different Islands in^ Polynesia made by 
early visitors and residents. In most of the islands the people 
live chiefly, or entirely on the coasts ; whereas, in the esti- 
mates, allowance is made for a proportionate population in the 
interior. 

Another error, 1 believe, is the supposition that the decrease 
of the people is entirely (or almost entirely) owing to their 
contact with foreigners. P'rom personal knowledge of Polynesia 
I feel convinced that the people were rapidly decreasing before 
their intercourse with civilised races commenced. 

It is also a mistake to suppose that decrease is by any means 
universal at the i >resent time. While in some islands the decrease 
of the natives has been accelerated since they have come into 
contact with modem civilisatiun and its attendant evils, in other 
islands the picvious dtretease has been greatly retarded, or even 
changed into an increase, by the benefloal influences of a 
Christian civilisation. This change has been brought about by 
such causes as the following ; — The partial or complete cessation 
of wars ; the discontinuance of human sacrifices (in some islands 
the cessation of cannibalism may be added) ; the cessation of 
infanticide ; the greater rcsiiect paid to women, which leads to 
their release fiom some of the hard work which, in heathen 
times (in some portions of the Pacific) fell almost entirely to their 
share, and the consequent increase of living and healtliy progeny ; 
the increased care taken of infants and aged people, and the 
general progress of industry resulting from more settled ^bits, 
which leads to a more regular supply of food. 

As an example, in proof of the correctness of my statements I 
will cite the Samoan Islands. In the “ Encyclopaidia Britan- 
nica” (eighth edition) we read : — “The population of Samoa 

* I wrote this paper some months a^o, intending to ^c^ld it for publication 
10 N s'lUKit, but 1 afterwards deptmmed on withholuing it for the present, 
hoping at some future time to discuss in a more systematic and thorough 
manner this subject, tigether with some other questions bearing on the 
ethnology and anthropology of Polynesm. 1 am now, however, induced, by 
the rcfcrcuce in Prof. Rulleston’s address before the British Association at 
Bristol, to publish it as it was Inst written, hoping it may prove a small con- 
Iribiitiou towards a correct iitidcrst.inding of lliis subject. 

i take this opportunity to thank Hr. Kullcston for putting in its true light 
the relation which the work of missionaries bear« to the deCTcasc of Abori- 
ginal populations. It is high time that tlie ignorance, prejudice, and narrow- 
ness manifested by many literary and scienuhc men gave place to a broad, 
cdmmm sense, and enlightened vit w of the matter. Missionaries ate some- 
times represented as if they were the actual destroyers of the weaker races ; 
a view somewhat smartly wx forth in one of Mr. Bernard Quaritch's scientific 
book catalogues (No. Jan. 1875) in the following words The mis-^ 
sionary is a grand and striking figure in the history of the world. Robed in 
black, and bearing the Word of Life, he moves among the weaker races of 
mankind ; around his path they sicken and perish, and countless nations of 
men are swept away." In Polynesia, the agents of the London Missionary 
Society, at least, usually dress m white, and not in black, and I imagine 
most sensible n^ionaries who live m the tropic-s, do as we do in this 
respect. But whcflher we wear the ominous black, or adopt the more hope- 
ful (or cumforuble) lyhite, 1 fancy Mr. Quantch is gtiilty of what the 
logicians call an ignoratto elenchi, S. J. W. 

Samoa, X>ec< 30, 1873 
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him been variously estimated Itom as many as x6o,ooo to as few 
as 38*000. The Rev. J. Williams estimated them at the former 
number in 1830, and Capt. Erskine, in 1854, at the latter ; but 
hy the missionaries {Samoan Reporter^ 1845)* the population was 
reckoned at from 50,000 to 60,000. At present the Samoan 
nation does not probably exceed 40,000 souls *’ (vol. xviii. p. 278. 
Sec also vol. xvi. p. 88). 

In 1853 the first census of the population of these islands was 
taken, and it was then found that the natives numbered 33,901. 
Thus, according to the Rev. J. Williams’s estimate, there was a 
decrease of 126,099 in twenty-three years, or 5,482 per annum ! 
According to the lowest estimate of the missionaries in 1845, 
there was a decrease of 16,099 in eight years, or 2,012 per 
annum ! Capt. Erskine’s more moderate estimate was 4,099 
above the actual number ascertained by census the year before 
he made it 

In 1863 a second census of the population was taken, and the 
natives then numbered 35,097, showing an increase of 1,196 in 
ten years, or Ii9i*ff per annum. 

In 1874 another general census of Samoa was taken, and 
the entire native population was found to be 34,265, showing 
a decrease of 832 in the eleven years since 1863, but still giving 
an increase, in the twenty-one years since 1853, of 364 : the de- 
crease during the shorter period averaging 75/^ per annum, while 
the increase during the longer period averages 17^ per annum. 
This difference is easily accounted for. During the eleven years 
which intervened between the second census and that recently 
taken, there was a civil war in the principal islands which lasted 
moie than four years, in consequence of which the usual death- 
rate was largely inci eased. Ti is was not merely owing to the 
actual ni]ml>er of people killed in fighting, but chiefly to priva- 
tion and suffering in those districts u litre the fighting took place. 
The census shows a detiea'c on the dilfcient islands in propoi- 
tion to the amount of damage done, and the consequent piiva- 
tions suffered by the peo]de. Thus Upolii, which was the prin- 
cipal seat of the war, suffered very s'vciely ; and here there was 
a decrease of 988 in a population ol 17,556, or more than 5 per 
cent. Savaii, which sultcred compaiatively little, shows a de- 
crease of 140 in a population of 12 670 — slightly over i per cent 
On the other hand, the island of 'rutuila, which was not involved 
in the war, shows an increase of 2()6, or more than 8 per cent, in 
the eleven years : the populanon 111 1863 being 3,450, while in 
l87t. it amounted to 3,746. 

In one part of Upolu, whne a register of births and deaths was 
hept for several years previous to the above-mentioned war, there 
w»as an annual excess in the numl»er of births over the deaths, 
averaging from i to 2 jier cent, 1 believe the decrease in the 
aggregate population during the eleven jcais is entirely owing to 
the war. 

The population of the small island of Niue (Savage Island) 
was counted in 1859 and found to number 4,300. It was counted 
again in 1864, and found to number 5,010, showing an increase 
of 710 in five years, or more than 3 per cent, per annum. In 
1868 the population was again numbered, and found to amount 
to 5,060, showing an increase of fifty only in four years. Hut at 
the latter dale many of the natives were away as voluntary immi- 
grant labourers in other islands— seventy -five being in Samoa —• 
and many others were sailors on board vessels : hence that does 
not repiesent the actual increase. I know many other idands in 
Polynesia where there is a steady increase in the population year 
by year, since the abolition of paganism. 

But notwithstanding these facts, which give some hope for the 
Polynesians, J fear the balance is against them in the aggregate, 
and that the general tendency is towards a more or less rapid 
decrease which — unless some measures for their conservation are 
found— will greatly diminish, if not destroy them. The causes 
which produce this tendency are, those epidemic diseases 
which commit such fearful havoc in localities to which they are 
newly introduced. Some of them, such as influenza and measles, 
are comparatively harmless in coanliies where they have long 
oecn prevalent. But they are terribly fatal in a new countiy, as 
™ lately been seen in Fiji. This excessive mortality is not, I 
^neve, o^ng to the want of stamina in the constitutions of the 
th# 4.V accounted for by their mode of lifc^ and by 

inhabitants of entire villages are stricken to- 
Oie sick^^*’ health to procure food for, and attend to, 


^ effects of these epidemic diseases are, 
In fk#. opinion, there are other causes w 

constantly working, and are every day working with augm< 


power ; and these the Polynesians owe entirely to their inter- 
course with form^ers. They m ardent spirits Kid sypMis. In 
the case of the Hawaiian Islands, leprosy may be added \ for in 
that archipelago these three scourges are working with fewful 
effect, and they bid fair to sweep off the greater part of the 
natives. But those islands must not be taken as mirly repre- 
sentative of the state of Polynesia as a whole. In many islands 
the drinking of foreign spirits is almost unknown, and in many 
more syphiSs is rarely if ever met with. 

The question may be asked, What possible remedies can be 
suggested which may, by moderating, or removing, the causes of 
decrease, help in the conservation ofthe Polynesians ? The only 
possible rem^ies which at present occur to me are ; (i) Strict 
quarantine regulations wherever there is a government by which 
they can be enforced. (2) A hea\y duty (which would be, prac- 
tically, prohibitory) on the deleterious lands of spirits commonly 
imported into the islands and vended to the natives. 

The introduction of measles into Fiji since the establishment 
of British rule there docs not speak very strongly in favour of 
the efficacy of the first remedy. But there surely must have 
been some serious oversight or neglect on the part of medical 
officers, when infected persons were permitted to land on those 
islands from a British man-of-war, and such oversight or neglect 
ought not to be repeated elsewhere. 

It would be a blessing if some measures could be taken to 
protect the Polynesians against one of their worst enemies — 
ardent spirits. It is notorious that an immense quantity of a 
noxious kind of spirit is constantly imported into some of the 
islands and sold to the natives. The taste for this deleterious 
drink is increasing, and likely still to increase. If low traders 
will continue to vend such a vile compound, without regard to 
the amount of human misery, or even loss of life, which may 
result therefrom, it appears to me that all respectable merchants 
who do business in Polynesia should set themselves against it 
and keep their hands clean from the traffic. 

Samoa, South Pacific S. J. Whitmee 


Wind Driftage 

In the interesting narrative of the cruise of the Challenger 
that appeared in Nature (vol. xiv. p. 93), tire wind-formed 
rocks and drift of the Bermudas are referred ta This probably 
will call attention to the much-neglected subject of wind driftage ; 
but I sincerely trust Prof. Thomson and his Colleague will discard 
such an ill-advised name as sand-glaciers ” for the inunda- 
tions of “iEolian” or blowing sands.” The term glacier 
belongs to ice ; beside, these sand-streams do not act like glaciers, 
their advance being more similar to that of a lava flow. 

Somewhat similar sands occur in Australia, and were described 
years ago under the name of ** iEolian drift,” by an officer of the 
Royal Engineers (whose name I now forget), those in the vicinity 
of Melbourne Bay being remarkable for containing regular strata 
of empty bottles. In Kutch there are extensive wind-formed 
rocks, in some, such as Mceta and Kara, the cement being prin- 
cipally salt. On the coast of Ireland travelling sands can be 
studi^ on a small scale. At Bundoran, the late l^rd Palmerston 
stopped the yI!)olian drift from travelling by planting it with 
the Austrian pine; on the west coast m places considerable 
encroachments take place, one of the most conspicuous now in 
progress occuiring to the east of Broad Haven, co. Mayo. Here, 
a few years ago, the ** bent,” or grass on a large accumulation 
of sand was cut by the natives, and the sand began to travel 
eastward. Now it has destroyed several hundred acres of tillage 
land and driven the inhabitants before it over the brow of the 
hill into a boggy valley. G. Henry Kinahan 

Wcxfoid, June 10 


Freexing Phenomenon 

Probably the following statement may be of use, probably 
> it is nothing new, but in the faint hope of its being a mite 
ralue, I send it. , . r j * 

n a wash-hand basin, placed in an out-housc where dwt 

on the surface of the water, I noticed this last that 

re was a thin sheet of ice atop, and that the dust had fallen 
ie bottom of the basin, and there was anw^ 
same patterns as were to be seen m tl« hoar-frost on the 
les of fflass of some neighbouring hot-beds. 

^his would seem to show that, in freezing, water goes through 

comm^ble with the efum^ 
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rendering a supposed good piece of metal quite brittle and 
dangerous if trusted to do its ordinary duty, such accidents 
happening as a rule in cold weather ? 

June 24 WiLMOT H. T. Power 

Sagacity in Cats 

The following facts are curious : I should be glad if any of 
your readers can inform me whether anything of the kind has 
been alre^y noticed. I have a cat of lialf-Persian breed ; she 
is about eight years old, and has always been remarkable for her 
avetsion to strangers, more especially to children. If children 
have at any time come into the house where she was, she has 
invariably decamped and secreted herself. She never could 
bear to be handled or pulled about (which so many cats seem to 
enjoy) by anyone but by her master. 

During the present year this cat has remained in Scotland ; a 
few weeks ago my little boy went to reside in the house where 
the cat is at present. This boy is just at that age when children 
delight in pulling about everything they can get hold of: natu- 
rally a cat was a perfect godsend to him. After a few days the 
cat was seen to smell the child repeatedly ; she seemed to be 
satisfied of his relationship, and since that time she follows him 
about the house (a thing which she never did to anyone but her 
master), rubs herself against him, and allows him to pull her tail 
and ears and draw her about by the legs. 

Owens College, June 22 M. M. Tattison Muir 


Oi//^ ASTRONOMICAL COLUMN 

Le Verrier’s Tables of Saturn.— Vol. xii. of the 
Annaies of the Observatory of Paris, containing, in addi- 
tion to his Tables of Jupiter, the more extensive Tables 
of Saturn, was presented by M. Le Verrier to the 
Academy of Sciences on the 5th of the present month. 
To insure, as M. Le Verrier has explained, their accurate 
and convenient application, the Tables of Saturn occupy 
two-lhirds more space than those of Jupiter, or 278 and 
170 pages respectively, though their general form and 
arrangement appears to be the same, and as those who 
have seen the T.ibles of Jupiter will be aware, is materially | 
different from the arrangement of the Tables of Mercury I 
to Mars inclusive. The tables of Saturn represent exactly 
the observations from Bradley to the present day. 

M. Le Verrier again mentioned that his theories of 
Uranus and Neptune were complete, and susceptible of 
being extended to an indefinite number of years. The 
comparison of the theories with observation is already 
sufficiently advanced to enable him to pronounce upon 
their satisfactory agreement. 

36 Ophiuchi. — It appears to have been somewhat 
hastily concluded that this star, so remarkable for its 
identity of proper motion, both as regards amount and 
direction with the distant 30 Scorpii, is also a binary 
system. So far the measures by no means bear out this 
inference, and unless they arc affected with unusual 
errors it is not easy to explain them. For comparison 
the following may be selected ; — 


Ilerschel and South 

1822*52 

Pos. 227*4 

Dis. 5-55 

Herschel 

i 83 S'I 9 


223*5 

4-88 

Dawes 

1841-59 

n 

219*3 

4-78 

Jacob 

1846*21 

If 

216*2 

4*66 

»# 

1850*62 

ff 

214-9 

4*49 



1854-07 

ft 

214*4 

4*13 

Barclay 

1871-51 

ff 

210 6 

5*01 


It might be supposed from these measures, that while | 
the angle has been slowly retrograding between the years i 
1822 and 1871, the distance had diminished until 1854, I 
and is now on the increase, but on projecting the mea- { 
sures it will be seen that this would indicate a motion of | 
one star in a curve convex towards the other. If there ' 
are material errors of observation, the real motion of the 1 
companion may be rectilinear, or the change in angle and 1 
distance may be caused by a slight difference in the proper | 
motions of the stars. Further careful measures, how- 
ever, are yet required before any safe inference can be 


made, and more especially in latitudes where the star i 

to a ^eater altitude than in this country. Capt. JacoVJ 
comparatively small distance in 1854 is not supported * ^ 

the meridian observations at Greenwich, Oxford, i 

Washington, from which we might conclude, it was nearli 
one second greater than his result, but meridian obseri 
vations are not always reliable for such delicate com 
parisons, and besides it seems hardly probable that sq 
practised and excellent an astrometer as Capt. Jacol' 
would be in error i" in the distance of so easy a starj 
favoured as he was by his positions at Poona ai 
Madras ; Secchi also is confirmatory. The statement 
Chr. Mayer that the companion was I3"*2 due S. of thd 
principal star, or on an angle of 1 80^ (not 360® as given byj 
Smyth in the “ Cycle does not assist an explanation. 

Nova Ophiuchi, 1848.— This star has been a difficultl 
object for the generality of telescopes during the last few! 
years. In 1856 it had descended to the eleventh magniJ 
tude ; ten years later it was a faint twelfth, and in 1874-75I 
not higher than thirteen in the scale in ordinary 
Herr Julius Schmidt carefully examined the vicinity atj 
Athens in August 1867, fixing the positions of the small 
stars near the variable, which were discernible in the^ 
6-feet refractor of that observatory. These places are; 
here brought up to the beginning of the present year, 
with the view to facilitate the recognition of the object 
which became so suddenly conspicuous to the naked 
eye at the end of April 1848. The magnitudes are 
Schmidt’s. 


Fiom the first 
Raddiffc Catalogue. 


The ninth magnitude, Lalande 30853, R.A. 1876*0, 
i6h. 52m. 18 5s. N.P.D. 103' o' 24", may be u-ed to 
identify the variable which it precedes 146 seconds, and ‘ 
is 18' 21" more souihcrly. Schmidt thought there might 
be a star 13*14, following the variable 5s. or 6s. His 
stars (i) and (3) had these position-angles and distances, 
while Nova was still visible without the telescope in 
1848. 

(i) Pobvlioii ... 2.1 9 Distance ... 475*4 

(3) » .. I*I4'5 »» ••• 530-8 

The star (2) was repeatedly measured in position and 
distance in 1848, with the 15-irich refractor at Harvard, 
College by the Bonds, with the view to discover if there ' 
were appreciable parallax in the variable ; it is called a » 
fifteenth magnitude in the Harvard scale, and by a mean [ 
of ten nights’ measures its position was 2i2‘’*ii, and dis-j 
tance ii5"*65 for 1848*52. 

Stephan’s CoxMET, 1867 (I).— This comet, for which 
Mr. Searle found an elliptic orbit, period 33*62 years, or I 
almost precisely that of the comet of the November ^ 
meteors, and which was shown some years since to make - 
a very near approach to the orbit of the planet Uranus, ^ 
appears also to pass at a short distance from that of^ 
Mars. In heliocentric ecliptical longitude 81° 53', and'" 
latitude + i® 5', with true anomaly, 6® lo^ the distance 
between the two orbits is only 0*0207, thus affording a , 
similar instance of close approximation to this planet 
which Dr. Brtinnow found to take place in the case of | 
De Vico^s comet of short-period. It is singular that a } 
comet’s orbit should lie so very near to the orbits of two 
of the planets, in one instance near its perihelion, and in 
the other not far from aphelion. 

The Comet of 1698. — In the first orbit of this comet in 
the last Astronofmedi Column^ the perihelion passage 
should be dated October^ * , 


No of 

Magni- 

R A. 

N P.D. 
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IDClu. 
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1 
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. 102 4O I 

2 

.. 13 •. 
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. 102 44 4 

Nova 

. Var. .. 
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• 1652 55’4 
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.. II .. 

. 16 53 25. 

. 102 34 I 
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.. lO II .. 

. j6 54 19 8 . 

,. 102 49 6 



June 29, 1876] 


NATURE 


m 


THE SATELLITE OF VENUS ^ 

A n indirect result of the recent Transit of Venus has 
been the revival of a nearly forgotten but not unin- 
teresting speculation as to the possible existence of a 
satellite accompanying her. Nothing of the kind was 
observed on the late occasion, but the planet’s path was 
so far from central that an attendant might readily have 
remained outside the solar disc ; and therefore, though 
the negative evidence, if it had required additional 
strength, would have received it from this non-appear- 
ance, it would not have been rendered absolutely conclu- 
sive on that ground alone ; and, so far as the Transit is 
concerned, there is still room for an essay like that 
before us, which, previous in composition though subse- 
quently published, advocates the affirmative opinion. 
That opinion, after so many years of additional observa- 
tion since Lam belt’s memoir in 1777, is not likely to 
find favour with astronomers now, and certainly will not 
be established by the piesent treatise. It is an unplea- 
sant task to express any other than a favourable estimate 
of any work- undei taken with a view to enlarge the 
boundary of knov\led^^e ; but in the present instance it is 
unavoidalile. 'riicrc is, indeed, a very considerable 
accumulation of histoncal matter, and there are some 
pleasant anecdotes, and a few valuable and little known 
facts ; but the materials of some portions at least are 
neither complete nor accurate ; the pictermission of 
recent discovtiics esjx-'cially spec troscopic is some- 
times simply unaccouii table ; and the liypolhcscs occa- 
sionally pailake of an cxtravagaiKC that outstrips all 
proliability. The subject is, however, as has been 
remarked, not devoid of some iiiteicst, nor, to say the 
tiuth, disentangled bom some periiloxity of an obstinate 
character ; and it is worthy of a more satisfactory eluci- 
dation, which might be comprised in a nairow compass, 
as its liteiaturc is not extensive. A few remarks only 
can be attempted here. 

That something stiongly resembling a satellite has 
bten occasionally seen ne.ii V^ciius, especiall) about the 
middle of the la^t centuiv, is he) ond a doubt, ft is 
CC[ua]Jy ceitain, and faimlMi to all experienced observeis, 
that rtflccittl images, or Kchuically ‘‘ghosts,^* may, under 
certain circumstances, be funned in the eye- piece of the 
telescope, and might be the means of causing deception : 
and the whole imiUer is reduced to the simple inquiry, 
whether all the recoided instances admit of tins ea^y 
cxjdanalion ; though, if they do not, it must be remem- 
bered that the existence of a sat'Jlile w’ould not neces- 
sarily follow. 


this “ spectrum,” as he calls it, was near the edge ; as he 
moved his eye round, or up and down, the image moved 
the same >vay, generally disappearing in the neighbour- 
hood of the planet. A set of experiments instituted in 
consequence satisfied him that this image was formed by 
rays reflected first from the convexity of the “pupil” 
(cornea), and a second time from the concave face of the 
meniscus lens which in this case formed the eye-glass, 
though it would be shown by any eye-picce possessing a 
surface concave towards the retina. Cases were even 
possible, but difficult in management, when an image 
might be seen, though the object was not in the field ; 
but this was formed by rays passing outside the telescope, 
and the ghost would be inverted and of much smaller 
dimensions. The magnitude of the image would depend 
on the proportion of curvature of the reflecting surfaces, 
1 his being once understood, the Abbot found that he 
could always produce, for himself or others, a spurious 
satellite of Venus, or Mars, or Jupiter, under the following 
essential conditions That the power should not be less 
than 50 or 80, or the image would be too minute to be 
visible, or would only resemble a small star; -that the 
eye must be placed at a definite distance from the eye- 
glass, and be moved most deliberately and cautiously 
backwards and forwards to find that point, the limit of 
visibility being sometimes only a quarter of a line cither 
way ; — and that the eye must be a little on one side of 
the optical axis, or the image will coincitle with its 
primary. And it becomes readily intelligible why an 
observer, ignorant of these condition^', may never be able 
to recover an image which he had once accidentally seen. 
Thus far, in substance, the astronomer of Vienna, who 
certainly deserves credit for his ingenious and careful 
investigation. His reasoning is, nevertheless, a curious 
and instructive exemphricatioii ul the way 111 which a pre- 
conceived opinion may block up the mental view, and 
' ])i event a sound argument fioui being carried o'lt to its 
I icgitiiiiate consequences. 

We are now in a position to examine how far this 
i ciitciion is applicable to the rei'oided phenomena. Of 
' thes(', Dr. Schorr has enumerated sixteen, in a table 
taken apparently from Lambert, but with the addition of 
an observation by Andreas Meier (Mayer). Hell had 
given three from Fontana, but Lambert seems to have 
thought one only of any consf'quence, and even this may 
well be omitted, leaving the following for our considera- 
tion. 

The name of Cassini at the head of them at once com- 
mands attention, but there is nothing in his two obser- 
vations in 1672 and 1686 that docs nut lend itself to 


The Abbot Hell, who published an elaborate disserta- 
tion on the subject in the appendix to the Vienna Astro- 
nomical Kpheinerides for 1706, seems to have been the 
first to study systematically the formation of telescopic 
ghosts. The Vbenna Observatory was possessed in those 
days of two good English telescopes, left to it in 1757 by 
Cardinal de Trautson ; a 2 ft. Gregorian, and a qj. It. 
Newtonian. About December in that year, the Abbot, 
examining Venus with the former instiument and a 
power of 70 or 80, perceived a star of an ill defined 

aspect near it like a little comet, but as it was in- 

visible both in that Newtonian and in another of 
the same construction of 4 ft., he referred it to a re- 
flection from the interior of the tube. In March 1758, 
Venus being at her greatest elongation, the illusion 
returned, on which he blackened the tube, and for some 
days did not see it again ; but when at length it re- 
appeared, on moving his eye very gently towards the eye- 
found it change into a perfect image of a 
nf Ka the phase of the primary. Beyond the limit 

invi* ^ either way from this position, it was 

smie. when Venus occupied the centre of the field, 

,pp, Venusmond,** &c., von Dr. F. Schorr. Braunschweig, x?75. 


Father Hell’s hypothesis, excepting the care and expe- 
rience of such an observer, wlio must have been familiar 
with every telescopic defect. The obseivation of Meier, 
which seems to have lain unnoticed in the A^fron, Jahr- 
huch^ 1788, till brought forward by Schorr, is on that 
account worthy of being cited in lull. “ i 759 > May 20, 
about 8h. 4510. 50s., I saw above Venus a little globe 01 
far inferior brightness, about i» diam. of Venus from her- 
self. Future observations will show whether this little 
globe was an optical appearance or the satellite of Venus. 
The observation was made with a Gregorian telescope of 
thirty inches focus. It continued for half an hour, and the 
position of the little globe with regard to Venus re- 
mained the same, although the direction of the telescope 
had been changed.” During so lengthened an obser- 
vation it seems natural to suppose that the eye must have 
been repeatedly removed and replaced, which could not 
have occurred without the detection of an optical illusion. 

In 1761, when the expected transit drew attention to 
Venus, Montaigne, at Limoges, was persuaded to under- 
take the inquiry, though he had little laith m the existence 
of the satellite, and was not greatly disposed to enter 
upon an examination in which so many great men had 
fmled. However, on May 3 he saw a small cresceut 



19 + 


NATURE 


l^une 29, 1876 


20' from Venus ; it is expressly stated that the obser- 
vation was repeated several times, and that after all he 
was not certain if it was not a small star ; which, with a 
power of between forty and fifty, was not surprising. 
The next evening and on the 7th and iith it was again 
seen, rather more distant, and each time in an altered 
position, but with the same phase as its primary ; and on 
the 7th it was seen, and even much more distinctly, when 
Venus was not in the held. The improbability is obvious 
of such persistency in an illusion so readily detected. 
The cause may indeed have lain in the object-glass ; 
such telescope o have been known. Wargentin, at Stock- 
holm in the same year, found that his instrument pro- 
duced a deception fiom this cause; and the 6-inch 
Cauchoix achromatic at Rome showed minute comites to 
bright stars a little too frequently for the credit of those 
who ti listed it. Montaigne^s changed position-angles 
may be thought to indicate this cause of error, as his 9-ft. 
refractor probably admitted of rotation in its bearings, 
but it IS a singular comcidencc that these changes should 
all have been in the direction of orbital revolution, and 
still more, in such proportions as to be reconcilable with 
Lambert’s calculated period of about eleven da)s ; and it 
is quite unintelligible that he should not have subsequently 
detected the fault in his telescope, as from his estimation 
of angles and distances he was evidently not a novice in 
observation. Three years later, in 1764, Kodkicr, in Co- 
penhagen, saw such an appearance on two evenings with a 
power of ihn ty-eight on a 9^ ft refractor ; on the latter 
occasion with a second telescope also. There is little in 
this to contravene the Vienna theory, especially as this 
second telescope had a coloured meniscus e>c-glass, and 
he failed in finding it with two other instruments : but it 
is more remarkable that on two evenings a week later 
the same telescope told the same tale to four different 
observers, one of whom was Horrebow, the Professor of 
Astronomy, and who, we are assured, satisfied themselves 
by several experiments before the second obseivation that 
it was not a deception. I'hat the necessary conditions 
for its being such could have been maintained before so 
many eyes, is, notwithstanding its admitted pale and 
unceitain aspect, what could not possibly have been anti- 
cipated. But wc have not yet done with this temporary 
outbreak, so to speak, of visibility. Before this month of 
March was ended, Montbarron at Auxerre, far removed 
from all possibility of communication, and with a very 
different kind of telescope, a Clregorian reflector of thirty- 
two inches, which of cow se was fixed as to its optical 
axis, perceived on thr^e acparate evenings, at ditferent 
position-angles, something which, though it had no distin- 
guishable phasis, was evidently not a star, and which he 
never could find again. 

There remains still the observation of the celebrated 
optician Short It is indeed chronologically misplaced 
here, but has been intentionally deferred as affording the 
strongest point in the whole affirmative evidence. As his 
own account is an interesting one, and has seldom, if ever, 
been rtprmted, our readers may not be displeased to see 
it here as it stands in Phil. Trans, vol. xli. - 

** An Observation on the Planet Venus (with regard to 
her having a satellite), made by Mr. James Short, F.R.S., 
at sunrise, October 23, 1740. — Direcung a reflecting tele- 
scope of 1 6*5 inches focus (with an apparatus to follow 
the diurnal motion) towaids Venus, 1 perceived a small 
star pretty nigh her ; upon which I took another telescope 
of the same focal distance, which magnified about fifty or 
sixty times, and which was fitted with a micrometer in 
order to measure its distance from Venus, and found its 
distance to be about 10° 2' {stc). Finding Venus very 
distinct, and consequently the air very clear, I put on a 
magnifying power of 240 tiroes, and to my great surprise 
found this star put on the same phasis with Venus. 1 
tried another magnifying power of 140 times, and even 
then found the star under the same phasis. Its diameter 


seemed about a third, or somewhat less, of the diameter 
of Venus ; its light was not so bright or vivid, but exceed- 
ing sharp and well defined. A line, passing through the 
centre of Venus and it, made an angle with the equator of 
about eighteen or twenty degrees. I saw it for the space 
of an hour several limes that morning ; but the light of 
the sun increasing, 1 lost it altogether about a quarter of 
an hour after eight. 1 have looked for it every clear 
morning since, but never had the good fortune to see it 
again. Cassini, in his Astronomy, mentions much such 
another observation. I likewise observed two darkish 
spots upon the body of Venus, for the air was exceeding 
clear and serene.” 

It has been justly asked by Schorr whether this 
observer, who was the greatest optician of his lime, mu* t 
not have known his telescopes better than to mistake the 
reflection of Venus on the eyeglass for a satellite ? And 
Lambert puts the case very strongly, remarking that 
Short had the object before him for a whole hour with 
greatly varied powers, and it is not probable that he kept 
his eye immovable all the time, and after every change 
in the telescope replaced it at the precise point where the 
apparent position and distance fioni Venus would con- 
tinue unaltered, especially as he used so high a power, 
with which the slightest change would have been remarked, 
and a micrometer, the employment of which would have 
necessarily implied movement in the eye. Lambert might 
have further strengthened his argument had he had an 
opportunity of consulting the original record, which 
shows that another telescope was employed, making in 
all four eye-pieces, and that Short viewed it not con- 
tinuously, but at intervals during an hour, increasing 
every time the chance of detection ; nor should the im- 
portant consideration be overlooked that, with the higher 
powers, the apparent motion of the planet through the 
field would be rapid enough to give the illusion a move- 
ment in the reverse direction, which would unmask it at 
once. An examination of one of Short’s reflectors might 
be necessary to decide whether with /tn power of 240 (he 
was said to have considerably over-iated his magnifiers) 
the field would have included the attendant with the 
primary. 

The evidence against Father Hell’s explanation had 
even pieviously become very formidable. The conditions 
under which his “ ghost ” is visible are so restrained, the 
limits so narrow, that there is considerable presumption 
in any individual case against such an illusion having 
been formed, or at least against its having passed unchal- 
lenged, when a trifling change in the supposed obliquity 
of indirect vision would at once shift the position of the 
false image with respect to its origin, and an equally 
minute alteration m the distance of the eye would deface 
or obliterate it. But if this is so in each separate instance, 
the enumeration of so many, with instruments and 
observers so varied, increases the improbability afresh at 
every remove, and the careful observation of a man like 
Short is peculiarly conclusive against the possibility of 
deception, at least from the assigned cause. 

Thus far the advocates of a satellite have it their own 
way ; and to what has been said they would add some 
curious facts as corroborative evidence. The object, when 
its size has been remarked, has always been recorded of 
the same magnitude, one- fourth, or less than one-third, of 
its primary. It showed itself seven times in one month 
(March 1764), at a period when telescopes were no longer 
in their infancy, and in two places at a great distance 
from each other. And its position- angles, which chance 
would have placed anywhere, agree sufficiently well with 
orbital revolution to admit of the calculation of a period, 
which Lambert has given at i id. 5h., to which, however. 
Schorr prefers his own of I2*i7d. Many astronomical 
details are probably accepted among us for which there 
are no stronger grounds of belief. 

I But it is one thing to invalidate an opponent’s conclu^ 
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sion — EDOiher, to establish one's own. As we have 
already remarked, the abandonment of Hell's solution is 
not the demonstration of a satellite ; and we have yet to 
hear the opposite side. Some adverse points we have 
noted as we have passed along ; and we might have 
added the fact that at the epoch of Rodkier's second 
observation Uranus and Venus were not far apart ; per- 
haps “ within blundering distance." But of course the 
main strength of the denial lies in the fact that, though 
the alleged appearance can require but little optical 
advantages, it has been so freciuently sought in vain 
through a long series of years. During that very spring 
of 1764, when the primary occupied an especially favour- 
able position, it was very careiully looked for by many 
observers — among others, the acute and experienced 
Messier, but nowhere seen except at Copenhagen and 
Auxeire. Cassini and Short, with inteicst awakened by 
their own apparent succcbs, could never with all their 
diligence recover it ; and the latter, twenty- three years 
alter his own striking observation, w<ib thought by Lalande, 
then in London, to disbelieve the satellite's existence. Not 
to mention Bianchini and others, the elder Heischel never 
saw a trace of it ; nor Schroter, the close observer of Venus 
during fifteen 3 ears ; nor Harding, nor Struve, nor Lamont, 
Smyth, De Vico, Secchi, or any other of the first ob- 
servers armed with the first telescopes of modern times. 
And though the subject has now ceased to attiact atten- 
tion, yet, in the unprecedented multiplication of observers 
and instruments, it would hardly have had a chance of 
escape. On the whole, therefore, though the evidence 
may exclude the intrusion of an ordinary ‘‘ghost," it 
seems irresistible against the reality of a satellite. 

What, then, was that which was seen ? for that some- 
thing really has been seen, the character of some at least 
of the witnesses renders a certainly. A reflection/ in the 
telescope independent of the position of the eye would 
ha\ e been always visible as a permanent defect ; and the 
fact of Its never recurring is equally adverse to the idea 
of a satellite, and that of an instrumental deception. The 
only ahernative which remains would seem to be that of 
atniosplicnc rcfleciion, or “mirage." 1 heic would cci tainly 
be some difficulty in finding a parallel among recorded 
facts, though Brewstci, if I lecoUect aright, speaks of 
having once seen two images of the crescent moon ; but 
the known instances of atmospheric illusion aic son e of 
them SQ very strange and inexplicable, .ind yet so abun- 
dantly littested, that we may possibly, though with little 
confidence, seek in this direction a solution of the ancient 
mystery. 

Before concluding these remarks, 1 may be permitted 
to relate something which fell under my own notice many 
years ago, and which may perhaps have some connection 
with the present subject. The observation which I am 
about to describe took place in the year 1823 ; it \vas not 
reduced to writing till nine years aftei wards, but the 
recollection of it was then very vivid and fully to be 
trusted ; and a small diagram of the relative position of 
the objects made at the time in the margin of a pocket- 
book of that year fixes the date to May 22. Until that 
evening I had never seen the planet Mercury, but finding 
that he was then in a favourable position 1 looked out for 
him with a little common hand- telescope (my near sighted- 
ness and the want of an eye-glass preventing me from 
detecting him othtrwise), and soon found him low in the 

I aset horizon. The telescope in question had a good 
tiromatic object-glass of 1*3 inch aperture and 14 inches 
and was fitted with a terrestri^ eye-piece, magnify- 
S perhaps thirteen or fourteen times ; it was a favourite 
in those early days, and I had succeeded in 
tecting With it several ot the brighter nebulae and 
extreme limit of visibility, the 
Triangulum (M. 33). When I had looked 
Mercury, I turned to Venus, then high m the S.W., 
a saw a star, exactly resembling Mercury, or a minia- 


ture Venus, p or s ^ the planet, at fa short distance, 
perhaps 20' or 30', and ^ or J of its diameter, or rather 
Its impression on the eye, as of course with so low a 
power the disc of the planet could not be well made out. 

I had, when I wrote, a very distinct recollection of its 
great resemblance to Mercury. My mother, who had an 
excellent sight, coming into the garden, I showed her 
Mercury and this appearance with the glass, and she not 
only saw it readily, but we both believed afterwards that 
she perceived it without that aid. On the next evening, 
or more probably on the next but one, I could not find it 
again. As far as I can ascertain, I had in those eirly 
days no knowledge of the suspicion that had been enter- 
tained of a satellite : and I did not enter it, as in that 
case I should have done, in a little note-book of remark- 
able phenomena that I kept. Through the kindness of 
Mr. Lynn I have been enabled to ascertain that the star 
€ Geminoruin was not far from the planet on that day, 
only about 30^ further S., which would agree very fairly 
m that directfon, but lying 6^ m. more to the E. Inde- 
pendently of this discrepancy— a serious one, for I have 
no doubt of the or ip position of the satellite, not only 
clearly remembered but shown in the little diagfram — it 
does not seem probable that a star of 3-4 mag. should 
have been so conspicuous in such an instrument in the 
twilight. I have no note of the hour, but as Mercury had 
not sunk into the smoke of the town (Gloucester) in the 
W. horizon, it must have been comparatively early, and 
.1 that time of year the twilight is strong. It may be 
too hazardous under all the circumstances to include this 
with the other observafions of the pseudo-satellite, but 
thue seems no leason why it should pass into entire 
oblivion. T. W. WiDJ 


jr//£ MISSING LINK BETJVEEN THE VER- 
TEBRATES AND INVERTEBRATES^ 


T IIPJ views which Dr. Dohrn has recently put forth 
as to the details of the steps by which the verte- 
brate block aiose out of an ancestry not very much unlike 
the existing Annelids, are of such interest that, notwith- 
standing previous reference to the subject, no apology is 
needed lor pxeseniing the readers of Nature with a con- 
densation of the mam argument contained in “ The Origin 
of Veitebrata." 

Dr. Dohin first draws attention to the correspondences 
between veitcbrate and insect embryos, which have been 
too little regal ded m consequence of our designating the 
nervous side in the one as dorsal, in the other as ventral. 
Yet the facts that, in both, the nervous system is developed 
on the convex side of the embryo and acquires a strong 
convex llexuie anteriorly, and that the body-cavity is 
finally closed up on the side of the body opposite to the 
nervous system, point to a common origin at a compara- 
tively high levtL The surface of the animal which is 
called ventral is determined by the presence of the mouth 
on that surface ; and if any Vertebrates had a mouth- 
opening between the brain and the spinal cord on the 
dorbal surface, that dorsal surface would necessanly 
become ventral. Since, moreover, the ancestors of the 
Vertebrata must have had a nervous ring surrounding 
their gullet, it would appear more reasonable to suppose 
that the mouth-opening had been changed in the course 
of development than that the situation of the nervous 
centres had been altered. We are thus led to look for 
traces of an old mouth-opening on that surface of the 
early Vertebrates which corresponded to our dorsal sun 
face, and to seek reasons for regarding our present mouth 
as a comparativ’'ely modern development. 

Dr. Dohm believes that the old mouth passed through 
the nervous centres between the crura cerebelli, or more 


cr Ursprunff dcr Wirbelthiere und das Princip dcs Functionwecbsels : 
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accurately, in the fossa rhomboidea, or fourth ventricle, 
which is remarkable for being of greater proportionate 
siie early in development, and afterwards undergoing 
retrogression. At an early stage we only need to con- 
ceive a slit to be made in the nerve tube at the bottom of 
the fossa rhomboidea, in order to furnish a suitable pas- 
sage into the alimentary canal. His first reason for 
regarding the vertebrate mouth as a modern structure is 
that it arises so extraordinarily late in development* The 
embryonic body is almost completely framed, all the great 
systems are established, the circulation is in active opera- 
tion, while as yet there is no mouth. Again, the mouth 
does not arise in the position in which it permanently 
remains in the great majority. It undergoes considerable 
shifting forwards. Only in the Selachians and Ganoids 
does it retain its primitive situation. Moreover, the study 
of development is steadily tending to establish the idea 
that the mouth of Vertebrates is homodynamous with the 
gill-clefts. It is limited, like them, by a pair of arches, 
lies just in front of the fiist pair of gill-clefts, arises simul- 
taneously with them in the embr>o, and opens into the 
alimentary canal. A glance at the ventral surface of a 
Ray shows the likeness of the mouth to a pair of coalesced 
gili-ckfis. Consequently, it becomes probable that the 
present mouth-opening once existed and functioned as a j 
gill-cleft ; that at a certain period in the ascending devc- | 
lopment, both the old and the new mouths bu])[)hcd 
nourishment, that the latter gained the prcdoininantc, and 
that finally the old mouth bcc.nnc aborted. 

The next prcblem attacked is the origin of the gill- 
clefts. A very elaborate account is given of tlie supposed 
process by which the external gills and seginciital organs 
of Annelids were metamorphosed into the gplls and gill- 
clefts of Vertebrates and the skeletal elements connected I 
with them. The great difficulty which Dr. Dohin con- 
fesses in this matter is the connection of the inner extre- 
mities of the segmental organs with the wall of the 
alimentary canal. I3ut if this be granted it is compara- | 
tively easy to understand how the shortening and widening 1 
of the segmental organs might give rise to gill-cavitics I 
such as those of the Selachians, 'fhe process by which | 
Dr, Dohrn conceives that the limbi of V'ertebrata might [ 
have been developed from tw’o pairs of gills in Annelids 
is a great evidence of ingenuity, though it is to be ex- 
pected that it will be viewed rather incredulously. 

It follows from the view of the origin of Vertebrates thus 
expounded that Amphioxus loses much of its interest, for ^ 
there is no place for Amphioxus among Annelids, nor ^ 
among the primordial Vertebrates ; it lacks almost all | 
that they possess. Yet nothing can be gained by , 
excluding Amphioxus from the Vertebrates ; for it is so 
connected with the Cyclostoine fishes that it cannot be 
placed at any gr^at distance from them ; while on the 
other hand it is so related to Ascidians, that the latter 
must be included among the Vertebrata. 

Dr, Dohrn then proceeds with along argument to show 
that the Cyclostome fishes are degenciate from a higher 
type of fishes, and that Amphioxus is a result of still 
fuither degeneration. He shows how their mode of life 
necessitates many of the modifications they have under- 
gone ; and that the diversities of the details of structure | 
m Cyclostomcs arc inconsistent with their being viewed as 
representing stages in upward development. Finally, the 
larva of Ascidians is represented as a degenerate fish — a 
degenerate Cyclostome possibly — which carries to the 
extreme all the departures of the latter from the fish-typc. 
The most important clement in this degeneration results 
from the fact that Ascidians, instead of being attached to 
fishes or to any objects from which they can derive nutri- 
ment, arc fixed to stones, plants, &c., or to such parts of 
animals, (cephalothorax of crabs, tubes of tubicolous 
annelids) as do not afford them nourishment. Conse- 
quently they have lost the old mouth in the organ of 
attachment, homologous with that of all Veitebrates, and 


have developed a new one, homologous with the nasal 
passage of Myxine, Thus we can explain the astonishing 
fact that the mouth-opening of the Ascidian-larva has a 
communication with the fore-wall of the so-called cere- 
bral vesicle. It is the last vestige of the openings in the 
nasal sacs by which the olfactory nerves entered. 

The most patent objection to Dr, Dohrn’s view about 
Amphioxus is that it fails to account for the development 
of a many-segmented respiratory apparatus as a de- 
generation from a higher animal with a small number of 
gill-arches. It would appear far more reasonable to 
suppose Amphioxus to be a degeneration from a much 
lower elevation than the Cyclostome type, viz., from some 
stage where the respiratory apparatus retained the multi- 
serial character derived fiom its Annelid forefathers. 

The keynote of the author’s icasonings is to be found 
in the principle of Transformation of Function {Functiofts- 
weihsel)^ on w-hich he lays great stress. He states it 
as follows : — 7'he transfoirnation of an organ happens 
through a succession of functions being discharged by 
one and the same organ. Fach function is a resultant of 
several components, of which one constitutes the chief or 
primary function, while tlie others are lower or secondary 
functions. Diminution of the importance of the chicfi 
function with increase of the importance of a secon- 
dary function, alters the entire resultant function ; the 
secondary gradually rises to lie the chief function, the 
resultant function beconits diifcrent, and the consequence 
o‘ the whole process is the tram-fuimation of the organ. 
This principle is considered to be a complete answer to 
th^ diliicuUy so strongly insisted on by Mr. Mivart, the 
incomptlcncy of naluial seleMion to account fui the in- 
cipient stages of siib^cq'u nlly useful stuiclmes. Dr. 
Dohrn’s statement ol his ])ririciple docs not stiike us as 
V(iy diflercnl fioin Mr. Darwin’s (‘' Oiigin of Species,” 
5tli edition, p. 251), tliraiuji a little more dcliiiitcly stated. 
Mr. Daiwin sa>s : “ 'I he s.ime oigari liaving ])eifoimed 
simultaneously very dillcicnt funelions, and then having 
bten in part or in whole specialised lor one function ; and 
tw'o distii'Cl organs having peifonned at the same time 
the same function, the' one li.iving been peifeclcd whilst 
aided by the otlicr, must often have largely facilitated 
tiansitions.” The illustrations given by Dr. Dohrn of the 
sups by which the anteiior extiomiiies of Crustacea 
became applied to mastication, how the moiitli of Verte- 
brates originated fiom a pair of gill- clefts, how the lespi- 
ratory apparatus of Tiinicates ongin.aed from that of 
Vertebrates, &c., arc, however, exceedingly interesting. 

An English translation of Dr. Dohin ’.s pamplilet could 
not fail to be serviceable to the large number of students 
who take an interest in the genealogical problems of 
morphology. G. T. lii.TrANY 


MAGNETIC OnSERVATIONS IN CHINA ^ 

'T' II li: first annual rcpoit of the magnetic observations at this 
new observatory has just 1 cached Euro[>e, and it contains 
results of con.siderahlc interest to those engaged in tlie study of 
terrestrial magnetism. 

The position of Zi-ka-wei is 31” 12' 30” N., and 8h. 5m. 45s. E. 
of Greenwich, being rather less than four miles to the S. W. of 
Shang-llai. The observatory is in possession of an excellent set 
of instruments for determining the absolute values of the magnetic 
elements, procured by the kind assistance of the Director of Kew 
Ob'.ervatory, and a tet of self-recording magnetographs by Adie, 
verified at Kew, have just been erected iii a suitable building, 
n'he obseiver, the Rev. M. Dechevren.«i, S.J., spent a consider- 
able time at Stonylmrst Observatory previous to his departure 
for China, in order to make himself thorouglily acquainted with 
the methods of observation, and with the use of the in.struments. 

The observations in the report extend from April 1S74 to 
March 1875, and furnish the following data for the epoch Oct. i, 

1S74:- 

» “Observatoire M^ttforologique et Magn^tique de Zi-ka-wei." Oiine, 
Magndtisme Terrestre, x874~5. 
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Declination i®54'72W. 

Dip 

Total Force 10*04850 


1 5 value of the declination is very reliable, as it depends on 
ervations taken every half hour from 6 a.m, to 6 p.m. on four 
s each month in 1874, and on eight days a month in 1875. 
5 dip results from six complete observations, and the horizont^ 
iponent of the intensity was determined twice a month in 
^ and every week in 1875. 

'revious dip observations at Shang-Hal, by Sir E. Home in 
3, and by Capt. Shadwell in 1858, give — 2* '2 and — $'*4 
he secular variation for 1851 and 1862, the latter differing but 
htiy from the present variation in England. 

Comparing the monthly means of the horizontal force for the 
ter and summer of 1874-75, we find an excess of 0*00074 in 
)ttr of the winter, when the sun is nearest the earth. The 
erne variation is only o 00577, and both maximum and mini- 
n occur in the summer months. 

rom a limited number of night observations it appears that 
range of the declination needle is much more confined, whilst 
sun is below the horizon than during the day hours. The 
nal variation is regular thioughout the year, but the daily 
iges m winter are less simple than those of summer. The 
)wing are the mean results for the sef aratc seasons : — 

I Mean. Min at Max at 


ISpring 
.^Summer 
fJAutunm 
jWinter 
triie tim- 


I 50 49 
I 49 39 
I 59 35 
1 58 51 


. 9 A.M. 
8 „ 

.. 9 » 

9 


I 47 33 
I 45 45 
1 5^ 9 
I 57 32 


2 P.M. 1 54 3 
2 „ I 53 3 
I ,.2 I 10 
1^205 


‘ of the principal minimum is more constant than that 
the maximum, the latter being anticipated by one hour in 
^ inter. 

I A sudden change from i” 50' 13" on Sept. 21 to i® 56' 51" on 
26, 1874, seems to require lurther confirmation (which it 
did not leceive in 1875) before it can be considered as more than 
accidentally connected with the passage of the sun through the 
autumnal equinox. 

The monthly mean value of the declination is greatest in 
November and least m June, and the absolute maximum and 
limnimum were : — 


2* 3' 49'' at iih. I5ni. A.M. on November 8, 

I and 

^ I® 41' 58^' at 9 A.M. on June 29. 

‘giving a yearly range of only 21' 51", whilst the secular variation 
•amoun’s to + 5'’85 The value on Nov. 8 was also evidently 
; increa^-ed by some irregular disturbance. 

\ 'Fhe comparison of the yearly means for the different hours 
V ith the hourly means for each season, shows that the sun’s posi- 
tion with regal d to the etjuator has a decided effect on the mag- 
iieuc declination, as increase and diminution in summer invariably 
correspond with diminution and increase in winter. 

In discussing the hourly velocity of the needle, it is found that 
the acceleration is greatest between 10 and 1 1 A. m , when the 
magnet is neai its mean position, and that the A. M. maximum 
Velocity IS an hour earlier, and the r.M. maximum an hour later 
m summer than in wintci, the greatest velocity being about i"*5 
par minute. 

The mean amplitude of the daily excursions of the declination 
magnet is 7' *88 m summer against 3’ ‘68 in winter, June giving 
the maximum mean amplitude of 9'’o6, and December the mini- 
mum of 2' 95. The value of r‘92 in February appears to be 
exceptional. The greatest extent of a daily oscillation in the 
course of the twelve months was ii'*o5 on June i, and the least 
i' *13 on Feb. 20, giving a maximum yearly variation of 9' '92. 

The changes of the magnetic elements appear to be remarkably 
small throughout, and very free from irregular disturbances. The 
cue with which the observations are taken, and the efficient way 
in which they are discussed, are an earnest of the plentiful harvest 
every reason to expect from this land once so famous, 
so neglected by modern science. 

Observatory, April 13 S. J. Perry 


CHALLENGER EXPEDITION 

Save great pleasure in availing ourselves of the per- 
. . , J^jssion to publish the following correspondence 
which h^ passed through our hands, and in congratulating 
^hc stati of the Challenger ^ on having deserved so weighty 


a testimonial of success. It is an additional assurance 
that their three years’ labour has not been in vain, that so 
many distinguished men of science have been impelled to 
spes^ of it in such terms, as well as a guaranty to the 
British Government that they did a wise thing in equipping 
the expedition ; we hope it will be an encouragement to 
the latter to continue to deserve such golden opinions. 

To the Editor of '^Naturi ” 

Viauna, June is, 1876 

Sir, — After having followed the reports of the naturallstt of 
H.M.S. Challenger the utmost interest, we beg leave to 
ask you kindly to transmit this simple but sincere expression of 
a hearty welcome and of thankful admiration to these distin- 
guished gentlemen, as well as to the officers and the crew of this 
gallant ship, which lias been called to render such prominent 
services to science. Yours most respectfully, 

Edw. Suess, M, P. Prof. University, 
Vienna, 

C. Claus, 

G. Tschermak, 

F. Steindachner, Director of the 
Imper. Zoolog. Museum, 

Dr. Fr. Brauer, Gustos of the 
Imper. Zoolog. Museum, 

E. V. Marenzeller, 

Prof. Dr. J. llAMN, 

F. Karrek, 

Th. Fuchs, Gustos am k.k, Hof. 
Min. Cab., 

Pblzeln, Gustos am k.k. Zoolog. 
Gabinete. 

To this the following reply has been made by Sir C 
Thomson 

To the Editor of Nature^* 

20, Palmerston Place, Edinburgh, June 23, 1876 

M Y dear Sir, — I received your note and enclosure last evening. 
Will you allow me through you to express on my own part and 
on that of my colleagues Civilian and Naval on board the Chal* 
Jenifer, our deep gratification at the kmd way in which the 
ieeders of Natural Science in Vienna have expressed their 
appioval of our efforts to extend the limits of knowledge in 
Ph>aical Geography ? 

We hope that the Empire, which by the most instructive 
voyage of the Novara immediately preceded us in a similar line 
of rt search, may be among the first to aid in filling up the rich 
details of the new zoological region of which we have been able 
hitherto to supply only an outline. 

I am, my dear Sir, yours very faithfully, 

C. Wyville Thomson, 
Director of the Civilian Scientific Staff 
of the Challenger Expedition. 


ABSTRACT REPORT TO NATURE ON EX- 
PERIMENTATION ON ANIMALS FOR THE 
ADVANCE OF PRACTICAL MEDICINE^ 

III. 

Experhnental Researches on Anaesthesia Local and 
General. 

T he revival of methods for rendering surgical ope- 
rations on men and animals perfectly painless, 
while it has been one of the greatest of the advances of 
modem medical art, has not been without its alloy. The 
present generation can scarcely appreciate what were the 
scenes of the operating theatre before the introduction of 
anaesthesia. The present generation that is not medical 
cannot appreciate now what is the scene at an operation 
when the agent employed to prevent pain proves an 
agent of death. One surgeon I know has been present 
at six of these fatal catastrophes under and from anaes- 
thetics. Such an experience shakes the strongest heart. 
Here is a human being talking cheei^ly and resigning 
himself with full confidence to his medical friends. The 
operation to be performed may be the act of seconds 
a Continued irom p. 153. 
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anly, but the dread of the pain enforces on the ope- 
rator the necessity of administering the anaesthetic. A 
few inhalations 01 the narcotic vapour are made, and in 
an instant the body, a moment or two ago animated and 
full of life and energy, is lifeless in the hands of the 
administrator of the narcotic. 

There is no more painful agony to a practitioner of me- 
dicine than a catastrophe of this character. He feels as 
if the whole beneticent art of anaesthesia were, after all, 
a mockery ; as if it were better that tens of thousands 
should suffer pain than that one should die under his 
directing hand merely to save a brief period of pain. 

From the first of the rcintroduction of anaesthetics 
these unhappy fatal failures from them have occurred to 
darken with the shadow of death the retreat of pain from 
the earth. What more natural, what more humane a 
labour than that which is devoted to the discovery of a 
means b}' which ibis shadow of death may also be made 
to fade frojn the picture 1 'J'o me this labour has been a 
lifers woik. I have pursued it in two directions. 

{a) By endcavouiing to discover anaesthetic methods 
which shall carry with them no danger to life 

{b) By endeavouring to discover means that shall 
restore safety when danger is incuiTcd from the use of the 
present imperfect ana-sthctics. 

In conducting both these lines of research it has been 
necessary to oxf crinient on the inferior animals. There 
is no other method. If the most promising new chemical 
agent for .iruesihesia were put into my hands to-day by 
the scientific chemist, 1 con'd not administer the agent 
direct to the human subject on mere speculation. It is 
true 1 lidve, from long cxpericivce, been able so to under- 
stand the chaiacters of ana’sthetics that I (Mn formulate 
them theoretically, if the chemist gives to me a sub- 
stance and tells me its atomic composition, its physical 
properties of soliilidily, of weight, vapour density, and 
boiling point, I know at once wlKtMor it is or is notan 
ancrotlietir, and I can rciert on tin* ypot some substances 
fiom and by reason of kiiowlocige, all of which, bj 
the way, has been aer{uued by experimental rcsearcJi. 
But if the chemist givea to me the very thing I want it is 
still impossible to pioeeed to apply it to practice on man 
before testing its action on animals inferior to man, for I 
ba^ c* found that some of the very simplest and seemingly 
most innocuous of substances arc most fatal. 

One of tile pioneers of anaesthesia with whom I had 
the privilege to live and work, did once introduce into 
practice a new, effective, and, in atomic construction, 
very simple ana'sthetic In the course of a compara- 
tively few administrations of this agent to man, two 
deaths resulted. To the end of the useful life of this, my 
friend, he never ceased to regiet that he had not firtt 
subjected the agent to more vigoious tests of action on 
animals inferior to man. Once in my researches 1 got 
under observation another ana*sthetic which seemed per- 
fect. I should have intioduccd it into practice, had not 
the lesson I had learned above corrected the error. For 
on submitting the new agent to the required strain of 
experiment, 1 found it so fatal to animals that had I put 
it forward I should certainly have deepened the shadow 
of death on the picture of retreat of pain. Twice in the 
same manner I have prevented other men from intro- 
ducing anaesthetics winch did not bear the full test of 
proof of experiment on the inferior animal. The reason- 
able mind will take in all these practical points, and, I 
think, will come to the conclusion that for no application 
to the necessities of man and of all other animals could 
the lives of inferior animals be more justly applied. To 
kill animals for food, to apply them to works of useful 
labour, is not more just. 

Method of ExpeHmentaiion. 

The method of experimentation I have pursued has 
taken two courses ; — 

(rt) llie subjection of animals to narcotising gases or 


vapours for the purpose of inducing in them anaesthetic 
sleep, observing the action of the narcotic through ail 
its degrees of action, and the mode in which it destroys life 
when it is pushed to the point of destruction of life. 

(/;) The subjection of animals to local methods of 
abolishing pain, or, more correctly, of destroying pain in 
parts of the body locally, so that operations may be per- 
formed painlessly while the general consciousness re- 
mains, and without any danger at all to life. 

In carrying out the first of these inquiries, the plan 
pursued was as follows : — A narcotising chamber! was 
used, the precise capacity of which was determined. 
The chamber, made of glass and iron, was, when closed, 
air-tight, but it was furnished with openings through 
which it could be charged with the precise measures of the 
narcotic vapour or gas required. It was also so arranged 
that the temperature and dryness, and when necessary, 
pressure of the atmosphere within it could be moderated. 
Biiefly, the chamber was so constructed that the action 
of eveiy volatile narcotic substance could be tested in it 
under all Icnown external conditions. 

The animals subjected to experiment have as a rule 
been of two kinds — rabbits and pigeons. Rabbits have 
been used because when they are allowed to sleep to 
death in the vapour, or w'hen they accidentally sleep to 
death, they are good subjects for examination after death, 
and tell clearly the reason of death. Pigeons have been 
used for two reasons : first because they succumb more 
easily t© ancesthctics than any other animals, easier even 
Ib.an man ; secondly because during sleep they give 
indications of dangerous or troublesome effects, such 
as rigidity and vomiting, quite as easily as man. If, 
thcretorc, a pigeon will go safely and easily through an 
ana'sthetic sleep, the inference is fair that a man will do 
so ; and in all cases where I have found the ancesthesia 
so safe and satisfactory on these animals— rabbits and 
pigeons — as to commend the anaesthetic which produced 
It, 1 have always proceeded to tty the effect on the human 
suliject by inhaling the anaesthetic myself nnUl it produced 
the insemible sleep. 

In CKperimenting on the animals, they have been gently 
introduced into the narcotic chamber from above, and as 
they have passed into insensibility, each of the stages of 
narcotism —usually four in number — have been carefully 
recorded by their phenomena. The facts have been tabu- 
lated in set form so as to show, per-centage of vapour 
diffused, time required to produce inrfensibilicy, period of 
each stage, muscular disturbance, state of the respiration. 
Slate of the heart pulse, change of animal temperature, 
and condition of the piijn!. In cases of recovery from the 
amrsthetic, the signs and period of recovery have been 
recorded ; in cases of death in the aniesthelic sleep, the 
lime and mode of death whether by the heart or by the 
respiration, have been recorded. 

1 should remark that these researches have not been 
made at any regular limes. They have been suggested 
by the study of some chemical substance which presented 
some promising qualities for the object in view. I believe 
no new substance of this kind has for the last twenty-five 
years escaped my observation. 

On the animals themselves no pain can be said to have 
been inflicted. The worst that has happened to them has 
been that they have passed into deep sleep and have 
waked again just as a human being who has taken 
chloroform successfully for an operation, sleeps and 
whkes. Or else they have passed into sleep and from 
sleep into death, a mode of dissolution so serene, so 
painiqss, as to be an enviable imitation of natur^ 
euthanasia. 

In the researches on local means of relieving pain, the 
part to be'^auaesthetised has been simply subjected to the 
action of anaesthetic. At first I used lower animds 
for this metheW of inquiry, but owing to their comparative 
low sensibility thejr proved unsatisfactory. A mqde of 
local ansesth/esia which on a dog or rabbit seems abso- 
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mtely perfect may, I found, be most imperfect on a man 
hr woman. I once thought I had established a perfect local 
Inaesthesia by applying to animals narcotic solutions locally, 
[n combination with a gentle continuous electric current 
It seemed to me that the current caused a rapid absorp- 
tion of the narcotic, or so acted with it on the minute 
jblood-vessels as to produce contraction of them and 
destroy local insensibility. Under this plan I performed 
a number of operations on the lower animals without 
exciting the slightest evidence of pain. When I came to 
roan the process broke down ; some insensibility was, 
without doubt, produced, and seventeen operations were 
performed by the local plan. But the more exalted sensi- 
bility of the higher animal was not satisfied, and I learned 
that what would do perfectly for a dog was quite ineffi- 
:ient for a human being. 

It is a curious episode in this research and worthy of 
record, that one of my scientific critics, the late Dr. 
(Waller, a man of great genius, actually showed that he 
could perform on dogs without any amesthesia at all, the 
same operations that I performed wiih this local anaes- 
thesia, and with similar apparent freedom from pain. 
The result was that 1 continued all my after experiments 
on local ana}sthcsia, first on my own body, and then on 
other human subiects who required such anaesthesia for 
operation. All my experiments with spiays to produce 
insensibility by intense cold, on Dr. James ArnoU^s most 
original design were iirst perfoimcd in this manner, and 
the process was only applied to the inlerior animals after it 
had been made perfect lor the surgical purposes for which 
they required it. In this instance therefore man became 
the subject of physiological experiment for the benefit of 
the inferior animals as well as for his own. 


qualities which, being found, will yield a safe, manageable, 
and ^reeable anaesthesia. Lastly, I may add, from an 
experience in the study of anaesthetics extended from the 
time when they were first introduced until this hour, the 
positive assurance that careful and steadily pursued expe- 
rimental research must result in the discovery of all the 
laws relating to anaesthesia, and to the further discovery 
of an absolutely safe mode of producing it. For I have 
learned that no man, no animal, ever yet has died because 
it was rendered insensible to pain, and the deaths which 
have occurred have invariably been due to some properly 
of the substance used that had no relation to the anaes- 
thetic property— some independent bad quality which 
wc may fairly expect science to eliminate for the benefit 
of man. 

4. While striving to apply the results of experimenta- 
tion to the advantage of the human family, I have not 
forgotten the inferioi creation, and in nothing have I been 
more successful than in their behalf. For operations on 
animals I have been able to make the application of local 
anjesthesia so perfect that there is no necessity whatever 
that any lower animal should ever feel a pang from the 
knife of the operator for any external cutting operation it 
may have to undergo. The Society for the Prevention of 
Cruelty to Animals has itself published the facts of an 
operation, for removal of a large tumour from a horse 
belonging to Sir Wm. Erie, that was performed by my 
method of operating under ether spray while the animad 
stood in the stable without halter or bridle, oblivious of 
all pain. That fact, — one of a hundred similar, — 1 put for- 
waid, not as in itself peculiar, but because or the record 
from which it is taken. It could not have been recorded 
even there but for the experi indentation that gave it buth. 

Benjamin W. Richardson 


Primary ResuUs of ihc E Ji pc / i mentation avV// 
Ancciihctics, 

The primary results of these experiments on different 
modes and processes for inducing ansesthesia may be put 
forward in a few sentences. They were all ot them 
f results which could not have been reached by any other 
line of research. 

I I. The experimentation has enabled me, as a physician, 

1 to keep on a level with the chemist in applying to the 
^services of man all those agents for the relief of pain 
' which the chemist produces. The chemical bodies of the 
[methyl, ethyl, bul>l, and am>l series with several others 
which have piomistd to be of any service have been 
tested, and their respective values carefully chronicled. 

2. For general anjcsthcsia 1 have been enabled, by the 
' research to add many new and useful anaesthetics. Bi- 
chloride ot methylene, which has been very laigely used, 
and which Mr. Spencer Wells invariably uses with signal 
success for ovariotomy, came from this research. Me- 
thylic ether, the safest anaesthetic 1 have yet known, was 
proved by this research. Methylal, another very valuable 
agent of the same kind, and which has to be practically 
applied, is another good anaesthetic added by these in- 
quiries ; while sever^ agents tried for ar ajsthesia which 
have not answered, have been accidentally discovered to 
possess other and valuable curaiive properties. The in- 
troduction of the etherial solution of peroxide of hydrogen, 
an exceedingly useful remedy, and the local use of butylic 
alcohol for toothache, are tvio instances amongst many 
roore of this kind. 

3^ The researches have enabled me to formulate the 
physiological properties of the organic bodies that produce 
ansesihesia, so that the value of the anaesthetic compounds 
roay be calculated from their physical characters and com- 
position. 1 have been able to show that some elements — 
such as chlorine — are obiectionable parts of an Anaesthetic 
agent, others favourable ; that certain degrees of solubility 
^e objectionable, others favourable ; that certain vapour- 
densities are obiectionable, others favourable. I have 
been able t6 point out a distinct theoretical standard of 


NOTES 

IIi’R Mails I Y has been pleased to confer on Prof. Wyville 
Thomson the lionjui of knighthood. 

It is stated that Sir C. Wyville Thomson and the members of 
the scientific staff of the ChalUnger will be entertained at dinner 
in Lainburgh on July 7, The Lord Provost has consented to 
take the chair. 

We notice from the official announcement in connection 
with the Loan Collection, that during the present week, 
fourteen demonstiations of apparatus weie given on Monday, 
e’even on Tuesday, four on Wednesday and Thursday, while 
seven will be given on Saturday. With legard to the com- 
plaint in the Times as to the occasional non-attendance of the 
Iccturcis, It should be remembeied that tliese demonstrations 
aie gnen out of puie good-will by some of the most eminent 
and busy of the scieniilic men of the day, who are not alwa)^# 
inasteis of iheii own time. The Department’s arrangements 
are cntiicly dependent on the convenience of these men, 
and it should not llicrefore be blamed if its jiroposed pro- 
grammes are not always rigidly carried out. The following 
arrangements have been made for future free evening Lectures 
on the Instruments in the Collection Saturday, July i, Prof. 
Tyndall, F.R.S, on “ Faiaday’s Apparatus,” in the Lecture 
Theatre, South Kensington Museum ; Monday, July 3, the 
Right Hon. Lyon Playfair, C.B., M.P., F.R.S., on ''Air and 
Ails,” as illustrated by the Magdeburg I Iemi»pheres and Black’s 
and Cavendish’s Balances; Satuiday, July 8, Dr. Gladstone, 
F.R.S., '‘The Work of Davy and Faraday,” as illustrated by 
the Apparatus lent by the Royal Institution ; Monday, July 10, 
Rev. R. Main, M.A., F.R.S., on "The Instrumental Foun- 
dations of Practical Astronomy;” Satuiday, July 15, Dr. W. H. 
Stone on " Modes of Eliciting and Reinforcing Sound ; ” Mon- 
day, July 17, Mr. C. V. Walker, F.R.S., on "Galvamc Time 
Signals ; ” Saturday, July 23, Mr. W.Cbandler Roberts, F.K.Sm 
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SCIENTIFIC SERIALS 

The current number of the Ibis commences with two papers 
on the ornithology of the Fiji Islands, by Mr. E. L. Layard, in 
which the following species are described x-^-PlatyctrcHs taviun- 
ttisisy My tales tes macrorhynchuSf M. coniprcssirostrisj Pachycephala 
torquata. Additional notes on other birds are given, including 
LamproHa Mr. II. Durnford has ornithological notes 

from the neighbourhood of Buenos Ayres, in which the habits of 
the birds of the district are briefly described. —Mr. R. Ridgway 
writes on the genus Helminthopkaga^ precisely defining the dis- 
tribution of the ten species and their specific characters. — Mr. 
H. E. Dresser continues his notes on Severtzoff^s “Fauna of 
Turkestan,'^ the species of birds most lengthily noticed being 
Leptopoecile saphia. Ambus pratensis, and Lanius isabdlinus^ 
together with Caprimuli^us pallcns and C. arenicolor. — Mr. F. 
Barratt gives ornithological notes made during trips between 
Bloemfontein and the Lydenburg gold-fields, figuring BraJypterus 
barrati. — Messrs. H. Seebohm and J. A. llarvie Brown con- 
tinue theii notes on the birds of the Lower Fetchora, figuring 
the eggs of Squatarola helvdica, — Mr. J. II. Gurney continues 
his notes on Mr. Sharpe’s “Catalogue of the Accipitres in the 
British Museum,” devoting himself on this occasion to the 
American Buzzards. — Mr. P. L. Sclatcr gives an interesting 
account of the leccnt ornithological researches of Beccan, 
D’ Albertis, and von Rosenberg 111 New' Ciuinea, and Count 
Salvadori writes on two New Guinea species, Sericutus xaniho^ 
faster and Xanthomdus aitniis, — Canon Tristram describes a 
collection of birds from New Hebrides, among which is a new 
species of Porphyria^ P, aneiteumenAs, 

Poi^endorfTs Annahn dcr Physik uud Chemie. — Er^anzungy 
Band vii., Stuck 4. — We have here a valuable second memoir 
by M, Chwolson on the mechanism of magnetic induction, which 
process he seeks to explain by the supjiosed existence ot mole- 
cular magnets that are turned by the ex'ernal force in one direc- 
tion. In his former pa]ier he dealt with the case of tcm])orary 
induction in soft iron ; he here treats of magnetic induction in 
steel. The paper is in five chapteis : in the first are summa- 
rised the results obtained by previous observers, those of Jamin 
being given with special fulness. In the second the author 
describes his experiments, which require a modification of 
Jamin’s theory. Of Jamin’s two laws relating to the action of 
positive and negative currents on permanently magiieliscd bars, 
M. Chwolson finds the first absolutely correct ; the second incor- 
rect. Jamin’s mistake he considers to be in the supposition that 
the negative current only acts on the surface layers, leaving those 
below untouched ; it is shown, on the contrary, tliat the least 
negative cuireut ads on all the layers and diminishes their inlen- 
sity. Then be gives a mathematical theory of induction in 
steel ; supposed the first attempt of the kind (if Maxwell’s but 
partly successful one be excepted). In the fourth chapter he 
explains, on the basis of theory, the various experimental results 
got by different observers; and in the filth, shows bow certain 
results that might b pnori be foreseen, irom the theory, have 
been verified. — M. Hob/ has a pajier on .some changes of form 
of the Leyden battery (with a view to extending the length of 
spark), and its use with influence-machines ; and he describes 
some good phenomena of discharge. The remaining papers are 
extracts. 

Per Naturfarscher, February.— In this number we may note 
an account of obsarvations by M. Mallard on the velocity of 
inflammation in a mixture ot fire-damp and air. The various 
mixtures were set in motion with different velocities, and that 
velocity at which the zone of combustion remained stationary 
measured the velocity sought. The highest velocity of inflam- 
mation was 0*560 metres in a second, and it occurred in a mix- 
ture of 0*108 vol. of fire-damp in one volume of the mixture. 
On increasing or diminishing the proportion of fire-damp, the 
velocity in question diminished very rapidly, becoming ml with 
a proportion of 0*077 voL on the one hand, and 0*145 vol. on 
the other, below which the mixtures are neither explosive nor 
inflammable. It is notable that a variation of even 0*01 m the 
proportion of fire-damp is sufficient to convert an absolutely indif- 
ferent mixture into a highly dangerous one. — In geology there is 
an adverse criticism of Mr. Mallet’s theory of volcanic action, 
by M. Roth, and an experimental inquiry by M. Hoppe-Seyler 
into the formation of dolomite. The latter points out that 
wherever, on a sea-bottom covered with chalk or limestone, 
eruptions of lava occur, dolomite is a necessary product, the 
lava supplying the temperature (which must be high), the lime* 


stone the calcium and carbonic acid, and the sea-water the 
magnesium. — From twenty years’ observations in St Petersburg, 
M. Rikatcheif draws some conclusions as to the influence of 
cloudiness on the dally variations of temperature. — We further note 
an abstract of a recent brochure by Prof. Lommel, on the inter- 
ference of reflected light (the author developes variously a well- 
known experiment of Newton), and a summary of an' interesting 
lecture by M. Lowe to the Physiological Society of Berlin, on 
the theory of descent 

March. — The formation of cheese has lately engaged the 
attention of Prof. Ferd. Cohn in connection with his researches 
on the lowest forms of plant life ; and he has made personal 
observations on the manufacture, as carried on in Switzerland. 
^'he phenomena accompanying the process are thus described ; 
The rennet contains a liquid ierment which causes coagulation 
of the milk ; also ferment-organisms (Bacillus), which probably 
bring on butyric-acid fermentation, and cause the slow maturing 
of the cheese. It is their resting-spores that, enclosed by the 
dry cheese substance, resist boiling heat for a long time, and, in 
a suitable nutritive liquid, may afterwards develop to bacillui 
rods. (One of Dr. Bastian’s results is thus explained.) — In a 
paper by M. Rosenthal, the action of the automatic nerve-centret 
is explained as dependent, not on some immanent property of the 
nerve apparatus, but on the nature ot the blood. To account for the 
rhylhmus of the movements in breathing, he supposes a constant 
resistance opposed to the constant excitation, and illustrates the 
case by supposing a vertical tulie closed below by a plate which U 
pressed against it by a spring, while a constant stream of water flows 
m from above. When the liquid reaches a certain height the 
spring yields, and some water escapes ; then the spring forces 
back the plate, and the process is repeated, thus giving a rhythm. 
From experiments made by M, Barloli, in Italy, it is inferred 
that all solid and liquid substances, whatever their nature, have, 
in air, a damping influence on the oscillations of a magnetic 
needle suspended over them, and that this action depends on 
the air that is between the two surfaces. Among other subjects 
handled in this number may be mentioned those of irregulatities 
ot the sea-levcl (llann), the molecules of isomeric andallotropic 
bodies (Smit), the physical properties of Jitter in woods (Eber- 
mayer), and decomposition of albuminous matter in -animal 
bodies (DrechseJ). 


SOCIETIES AND ACADEMIES 

London 

Royal Society, May 4.— Supplementary note “On the 
Theory of Veniilatiou ” (see Nature, vol. xi. p. 296). By 
hrancis S. B. Frai 9o's de Chaumont, M.D., Surgeon- Mlj or, 
Army Medical Department, and Conjoint Prolcssor of Hygiene, 
Army Medical School. Communicated by Prof. Stokes, See. 
R.S. 

In his previous paper the author endeavoured to establish a 
basis lor calculating the amount of fresh air necessary to keep 
an air-space sufficiently pure for health, taking the carbonic acid 
as the measure. The results showed that the mean amount of 
carbonic acid as respiratory impurity m air undistinguishable by 
the sense of smell irom fresh external air was under 0*2000 per 
1000 volumes. His object in the present note is to call attention 
to the relative effects of temperature and humidity upon the con- 
dition of air, as calculated from the same observations. 
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ferous flower, based on a quinary type, and which, by sym- 
redu^Hon {i.e.y the fifth part of each whorl would be 
suppressed) the remaining fours would, by further arrest, due to 
u^ptations to insect agency, form the normal flower. He also 
disputed the tenability of Ckorisis in the pairs of long stamens, 
fording their occasional union as indicative of evolutionary 
advance and not retrogression ; as cohesion is a subsequent stage 
to freedom, except in the rare cases of atavism indicat^ by solu- 
tion and dialysi«. The author called in question the justness of 
Pfeifer’s view of the corolla of primula, being an outgrowth of 
the Androecium, by showing (a) the position of the stamens to 
be explained by the staminodia of Samolus, {b) that the corolla 
appearing subsequent to the stamens is no anomaly, (c) that the 
fibro-vascular bundles are ten in number, of which live are inter- 
mediate, and (d) that phyllotactical aestivation were those of true 
leaves ; so that all these facts conspired to render the theory 
untenable. Mr. J. G. Baker read a paper on a collection of 
ferns made by Mr. Wm. Pool in the interior of Madagascar. 
Altogether 1 14 species have been obtained, of which fifteen are 
entirely new and twenty-eight prove to be varieties of already 
known forms. Some examples, Asplenium trichomanesy 
Nephrodium felix-mas, and Aspidium aculeatum^ are thoroughly 
temperate types. — Mr. Francis Darwin read an account of some 
researches of his on glandular bodies on Acacia spJuerJDbhala 
and Cecropia pdiata^ serving as food for ants. The s 

question were discovered by Mr Belt (Nicaragua), ai?a subse- 
quently further observations made by Fritz Muller 1 ^niu 

Mr. Darwin has more particularly ^^*5^ their minute 

composition. In Acacia they are two kinds (^i) nectar- 
secreting glands situate at the base of the petiole, (^) small, 
somewhat flattened, pear-shaped bodies, which tip six or seven 
of the lowermost leaflets of the bipinnate leaves. In Cecropia 
cylindrical bodies are developed in flat cushions at the base of 
the leaf-stalk. Mr. Darwin shows the microscopical structure of 
all of these to be homologous in kind, cellular, protoplasm, and 
containing oil globules. He infers, moreover, they bear a 
relation to the serration-glands of Remke, in certain cases after- 
wards being converted into stores of nutriment, which un- 
doubtedly the ants live on, and in their turn protect the trees 
from the ravages of the leaf-cutting ants. — A notice of the lichens 
of Madagascar collected by Mr. W, Pool, by the Rev. J. M. 
Cerombie, was taken as read. — Prof. Wyville Thomson, of the 
ChaUmger Expedition, addressed the meeting, giving the results 
of two communications by him ; one on new living Crinoids 
belong to thclApiocrineda', the other on some peculiarities in the 
mode of propagation of certain Echinoderms of the Southern 
Seas. 

Royal Astronomical Society, Juno 9. — William Huggins, 
D.C.L., president, in the chair. A paper by Prof. Simon New- 
comb was read on a hitherto unnoticed apparent inequality in 
the longitude of the moon. The inequality was, it appeared, 
brought to light in the course of an investigation which has 
recently been made by Prof. Newcomb, of the corrections to be 
applied to Hansen’s “Tables de la lune,” in <irder that they may 
be used for the determination of the longitudes of the transit of 
Venus stations. Prof. Newcomb set himsslf to compare the 
places derived from Hansen’s Tables with the series of lunar 
observations made at Greenwich and Washington between the 
years 1862 and 1874. The residual errors of the moon’s place 
showed a systematic inequality which could not be got rid of by 
any new assumption as to the value of the corrections of the 
lunar elements. There can be no serious doubt about the exist- 
ence of the inequality, because both the Greenwich and Wash- 
ington observations agree in showing it, and a close investigation 
shows that the c • rors are periodic and depend upon the moon’s 
longitude. In » rder to make the investigation more complete, 
Prof. Newcomb has determined the corrections for the years 
J^7 to 1858, for which period the residual errors of Hansen’s 
Tables are given in the Greenwich observations of 1859. A 
I ^ble of the resulting corrections is given in the paper, and it 
\ that the period of the chief term of the new inequality is 

I with a probable error of half a year. The corre- 

j sponaing period of the inequality in longitude is 27*4304 days 
I ox)04x>days, and there is a large preponderance ol probability 
I against the real period being less than 27*42 days, or more lhan 
known term in tlie moon(s longitude falls 
witnm these limits. The moon’s sidereal period is 27*32 days 
MQ the Momalisiic period is 27*55 so that the new term 
■ between the two. The non-accordance of this 

|penoa with any term heretofore sought for, is the probable 


reason why this term has not before been noticed ; a term if un- 
known would not be remarked unless its value was such as visibly 
to effect the individual comparison of theory with observation, 
and Hansen’s tables as corrected are the first of which the 
residual errors are so small that a term of i" 5 would be remarked 
in the comparison with observations. Prof. Adams said that he 
was at a loss to imagine what the cause of this inequality can be, 
he wM rather inclined to suppose that it niay have something to 
do with the effect of the figure of the esfirth on the motion of the 
moon, but this was only an idea throf^ out on the spur of the 
moment. — Lord Lindsay exhibited am adaptation of the ordinary 
altazimuth instrument designed^^ give a rough equatorial 
motion ; to the base of the alt' tl*^uth pillar is fixed an iron bar, 
through a hole in which a ^ b^r wire is attached to the object- 
glass end of the telescoijtiatth^ll only adjustments that are neces- 
sary are that the hoijik hqV^4£? sbaJl be placed approximately 
north and southj^ *: 1 " “ distance from the base of the alta- 
zimuth pillar to" bar through which the string 

passes shall be equal to height of the pillar into the co- 
tangent of the latitude ofj^ne place 01 observation. — Mr. Plumber 
read a paper on photometric experiments upon the light of 
Venus. By comparidg the shadow of . .wire cast by the light of 
the planet with the j'shadow of a similar wire cast by a candle at 
a known distance/ and again by comparing the light of the 
candle with the liht of the full moon, he came to the conclusion 
that the light ojT Venus at its greatest brilliancy was equal to 

799*^ of the b*^thtness of the full moon, and by a similar method 
louoSthat 3 arQht of Jupiter at ‘mean opposition was equal to 

g-— of tl^rant^t of the mean full moon. 

^ dec 

Chemicj^ tiipociety, June 15, Dr. J. II. Gladstone, F.R.S., 
vice-president, chair. — A large number of communications 

were read, this 'being the last meeting of the season. The first 
paper, by Proil' Dewar, entitled Chemical Studies,” was 
chiefly dev^ed to an « of several interesting lecture expe- 
riments. — Dr. II. E. Arn^etrong then gave a short account of his 
elaborate researches on thv.» reduction of nitric acid and on the 
oxides of nitrogen, part 1., o.« thg gases evolved by the action of 
metals on nitric acid, made 11^ conjunction with Mr. Acc worth. 
— Mr. C. T. Kingsett then reaca ^ paper on the composition and 
formula of an alkaloid from Jaborjindi, — There were also papers 
on the simultaneous action ol iodinU and aluminium on ether and 
compound ethers, by Dr. J. II. Gnodstone and Mr. A. Tribe ; 
on compounds of antimony penlachidyide with alcohols and with 
ethers, by Mr. W. C. Williams; on »the volatility of barium, 
strontium, and calcium, by Prof. J. W. iMallet ; on the action of 
chlorine on acetamide, by Dr. K. W. PreV^ost ; note on the per- 
bromates, by Mr. M, M. P. Muir, and a expnamanication on a 
new and convenient form ol areometer for citinical use by Dr 
J. G. Blackley. > / * 

Geological Society, June 7. -—Prof. P. M. Duncan, I.K.S., 
president, in the chair. — ^John Thos. Atkinson, Edmund Clark, 
Frederick Derry, Walter S. Gervis, Thos. Jones, Baldwin J.atham, 
and Edward Sewell, were elected Fellows of the Society. — On the 
British fossil cretaceous birds, by Prof. H. G. Seeley, F.L.S. 
In this paper the author gave an account of the remains of birds 
which have been collected from the Cambridge Upper Green- 
sand. The bones are so fragmentary that the size of the animal 
can only be given roughly as similar to that of the Diver, but 
with a shorter neck. The affinities of the animal are strongest 
with Colymbus, It also closely resembles Prof. Marsh’s creta- 
ceous genus JJespcroniis, and like that genus may be supposed to 
have had teeth. The species were described as EnaUorms Jiaf - 
retti and R. Seds^rvicku Some bones were also described thought 
to indicate birds in which the extremities of the bones remained 
unossified throughout life. — On two chimoeroid jaws from the 
Lower Greensand of New Zealand, by E. T. Newton, F.G.S., 
of H.M. .Geological Survey. The two jaws which were the 
subject of this communication form part of the collection of 
fossils from the Lower Greensand of New Zealand deposited in 
the British Museum by Dr. Hector, One of the specimens, a 
right mandible, was reterred by the author to Ischyodus brein>os- 
tris, Ag., a species from the Gault of Folkestone, hitherto known 
only by name, no description or figure of it having been as yet 
published. The second specimen, a small right maxilla, posscss- 
mg but one tooth, and this of a peculiar form, was compared with 
the corresponding form in Ischyodus, Edaphodon, EUasmodus, 
Ganodus, Chinutra, and Calhrhynchu^. Reasons were given for 
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believing that it differed generically from all other known forms 
of Chimaeroid jaws ; and the author therefore proposed to call 
it, in allusion to the form of the tooth, UpsUodus /lectori. 
a bone-bed In the Lower Coal-measures, with an enumeration of 
the fish-remwns of which it is principally composed, by J. W. 
Davis, F.L,S. In this paper the author described a thin bed 
composed chiefly of remains of Ashes, which rests immediately 
upon “ Better-bed coal ** of the Lower Coal-measures in 
Vorkshlre. — Note on a species of Foraminifera from the Car- 
boniferous formation of Sumatra, by M. Jules Huguenin. Com- 
municated by Prof. Ramsay, F.R.S., V.P.G.S. The author 
described some globular Foraminifera, belonging or allied to 
JFusulina, from a carboniferous ^posit containing Producti and 
PhiUipsia, which occurs north-X^^ jgf Padang and south of the 

lake of Singkarak in Sumatra. \ 

ture of these fossils, which he d 
dtica and P, depressa, and arrivci 
belong to a new genus, to wliich ftds, figu^In^'-Xorth American 
Fusulina rohusta also belongs. — On t pnassic rocks of Somer- 
set and Devon, by W. A. 1C. Usher, The author stated 

that the Trias of Devon and Somerset f’^as divisible into three 
groups, occupying distinct areas. The first lies north of the 
Mendip Hills, where the Trias is thinnest and assumes its 
simplest characters, consisting of marls and .Dolomitic conglo- 
merate. The second area embraces the country south of the 
i^olden Hills as far as a north and south line through Taunton. 
The chief portion of the Trias in this area, as in the northern, 
consists of marls. The third area, bounded on tiggportli by tine 
Bristol Channel, on the south by the English d jg jpeL..oyn the 
east by the Blackdown range, and on the west bjA 'Xulm and 
Devonian highlands, pre.sents the most complex r\ ons of the 
-* • • • • • \^iinzu 


and'lj®’^ described the struc- 
i C. Pu^iditm cylin^ 

de during p^clusion that they 


Trias in the south-western counties. 


m 

»-*A paper by 
the theory of 
'as read. The 
forward on 


Victoria (Philosophical) Institute, June 19. 

Prof. Morris, M.D., of Michigan University, 01 
imconscious intelligence as opposed to theism, 
jMipcr discussed the theories which haveb«» 
the subject The professor laid down thft proposition that con- 
sciousness and intelligence imply one^^iother, and that, there 
fore, “ unconscious intelligence ” is yself-contradictory phrase. 

PARIj^ 

Academy of Sciences, Junp^’''i2. — Vice-Admiral Paris in the 
chair. — The following papers v$ere read .'—Experimental critique 
on Glycemia (continued). ^*i^hysico*chcmical and physiological 
conditions to be observed in f searching for sugar in the blood, by M. 
Cl. Bernard, The sugar foi*^nd normally in blood of animals ranks 
among glycoses. M. lk',Vmard shows how its properties may be 
demonstrated after co*Sgulation of the blood, by superheated 
steam, by alcohol, by sulphate of soda. He then details his 
mode of finding thp amount of sugar. — On the absorjition of free 
and pure nitrogg^and hydrogen by organic matters, by M, Ber- 
th dot. White r filter paper, slightly moist, placed in pure nitro- 
under influence of the effluve or silent discharge, absorbs a 
considerable quantity in eight or ten hours. Oxygen does not 
hinder this (in 100 vols. air, 2*9 hundredths of nitrogen and 7*0 
of oxygen were absorbed in about eight hours). Hydrogen is 
absorbed even more rapidly than nitrogen by benzene, tcreben- 
thene. acetylene, &c.— On the formation and the decomposition 
•f binary compounds by the electric effluve, by M. Berthelot. 
In principle the reactions are the same as those mth the spark, 
but the longer duration of the spark and the heating it produces 
arc adverse to the formation of condensed products, such as 
arise under the effluve.— Presentation of solar photographs of 
large dimensions, by M. Janssen. In these the disc is 22 centi- 
metres in diameter, yet there is great distinctness. M. Cornu 
hopes shortly to have photographs from the focus of a telescope 
of 36 centimetres aperture.— On electric transmissions through 
the ground, by M. du Moncel. From experiments he shows 
how unequal moisture about the electrodes, unequal heating of 
these, and unequal size, are physical causes which intervene, 
more or less, causing variations in intensity of currents trans- 
mitted through the ground. A general conclusion is, that it is 
not advantageous to interpose earth in a circuit unless when 
its resistance exceeds lo or 15 kilometres of telegraph wire* 
—On some new experiments made with Crookes s radiometer, 
by M. Ledieu. In the first experiment rotation was obtained 
from a beam of luminous rays falling parallel to the axis (though 
less rapid than when it falls at right angles). In the second, the 
two sides of the vanes were kept bright ; and here the vanes moved 
as if Impelled by Ihe luminous ray meeting them. (The ray should 


be made to strike the vane next the light at a small angle, and 
the two opposite vanes, with reference to the plane of the ray 
and the axis, be shaded by a screen. The place should be quite 
dark.)— On amber, by M. Reboux.— -On the law of Dulong and 
Petit, by M. Tcrreil. The product of specific heat by chemical 
equivalent is a constant, provided all the bodies are taken with 
the same gaseous volume, and before any condensation. The 
specific heat of simple bodies, taken with the same volume and 
gaseous state, is inversely proportional to their chemical equi- 
valents ; so is that of compound bodies, and it is pro- 
portional to the condensation of the gaseous volumes of 
the constituent simple bodies in combining. Simple or com- 
pound bodies wliich have lost the gaseous state have a 
specific heat deuble that which they have in this state. — 
I^etter to M. Damis on Phylloxera, by M. Fati^, The cycle of 
metamorphoses may, in certain circumstances, occur entirely 
under ground without intervention of the perfect winged form. 
— On the employment of sulphide of carbon against Phylloxera, 
by M. Allies. — Another on the same subject, by M. Marion. — 
On the pantanemone, an apparatus acting in all winds, without 
orientation and without reduction of surfaces, by M. Sanderson. — 
Ephemerides of the planet (103) Hera, for the opposition of 
1877, by M. Leveau.— On the presence of magnesium in the 
sun’s limb, by M. Tacchini. The magnesium gains in iutensitij 
and elevation where the flames of the chromosphere pre^'^t 
most vivacity. While there is at present a minimum kpots, 
protuberances, hydrogenic clouds, and metallic poruptions, the 
dircuIatiwiA-dt niii^esium still retains a rr^tTinv. energy capable of 
rising to a maximum as in pre ixwas years. — Phenomena of electric 
oscillation, by M. Mouton. — On the propylenic chlorhydrines 
and the law of addition of hypochlorous acid, by M. Henry. — 
Elementary analysis of electrolytic aniline black, by M. GoppeU- 
rreder.- On anthraflavone and an accessory product of the manu- 
facture of artificial alizarine, by M. Kosenstichl. — On the internal 
membrane of a chicken’t> gizzard as an osmotic partition, by M. 
(Jarlet. Interposed between water and alcohol m the normal 
conditions of osmoso, this membrane is always traversed by a 
dominating current from the water to the alcohol ; it is there- 
fore not (as generally supposed) an exce])tion among animal 
membranes. 


Vienna. 

Imperial Academy of Sciences, Feb. I7.-—The following 
(among other) papers were read : — Further obbcrvations on the 
formation of a rational space curve of the fourth order, on » 
conical section, by M. Weyr. — On the distribution of the colour- 
ing matter in ovules during the process of division, by M. Schenk. 
The ovaries and testicles of PeJunus saxatilis are commonly yel- 
lowish, but some species have reddish violet ovaries ; M. Schenk 
studies the changes v^^rought by artificial fecundation of the 
ovules in these latter with sperma from the yellow testicles. 
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; A PHYSICAL SCIENCE INSTITUTE 

P ROBABLY the present generation knows little of the 
conditions under which the great exhibition of 1851 
' was organised, or of the important results which followed 
it. After clearing all the expenses of that enterprise, a 
large surplus remained, to administer which a Royal 
Charter was granted to the Commissioners who managed 
the Exhibition. Since 1852 the Commissioners have held 
numerous meetings, and quietly done a large amount of 
work from which the nation has reaped great benefit. 

' Much of the success of the various departments connected 
with the South Kensington Museum is due to the help 
they have been able to give, and now they propose a 
scheme u hereby a large proportion of the property at 
their disposal will be allotted for the benefit of science 
and art. The Commissioners recently held a meeting, 
under the presidency of the Prince of Wales, at which 
their Special Committee reported on various schemes for 
making uac of their funds and property. 

'J'he Commissioners started with a clear caxiital of 
186,000/. They have given to the (xovcinment, for the 
use of the South Kensington Museum, property valued at 
14,000/., and 60,000/. in land, "rhey have sold 10 the 
Government, at half the value, land for the Natural History 
Museum, worth 240,000/. They have given the site of the 
Royal Albert Hall, worth 60,000/., and retain pr'operty in 
it to the extent of 80000/. 'J’hcy have invested 100,000/. 
in the galleries lent to the Indra Museum and Science 
Loan Exhibition. Notwilhslanding these very consider- 
able contributions, the Commibsioners still possess out of 
the Kensington (lore e.statc, v/hidi they purchased A\itlr 
the surplus funds of the 1851 enterprise, landr'd property 
of very great value. We believe that the whole of the 
site of the International Exhibition buildings, including, 
the Horticultural Gardens, and some adj.iccnt x>ropeitiCb 
are in the trust of the Commissioners. Frve schemes 
have been thought of for tlic utilisation of this valuable 
properly. Ily one of these the Commissioners could 
realise one million sterling, and yet retain a square often 
or twelve acres in the centre of their property. But this 
they do not think of adopting. The one which they seem 
to regard rnosi favourably is to lease or sell the ground 
outside the arcades, called the East and West Annexes, 
and retain the Iloiticultural Gardens and Exhibition 
Buildings, by whicli means they would realise upwards 
of 350,000/., free from all liabilities. Whichever scheme 
is adopted — and the Commissioners seem to think the 
time is ripe for making the best of their trust in “ the 
interests of science and art ” — a very large sum will be at 
their disposal. 

Various objects, all in accordance with the purpose for 
they were originally appointed, seem to have 
suggested themselves to the Commissioners for the 
appropriation of these funds. Scholarships in science 
and art, it suggested, might be founded in connection 
with central institutions and provincial colleges of science 
and art, such as those at Manchester, Birmingham, 
Bristol, Leeds, and elsewhere. It would be a great 
benefit, it is thought, to these new institutions if their 
more promising students could be brought up to the 
You 3 MV.— No, 349 


laboratories of chemistry, physics, and biology, which are 
in active work at South Kensington. A portion of the 
funds might also, it is thought, be devoted to the promo- 
tion of museums of science and art throughout the 
country, and in making grants in aid of the British 
Section International Exhibitions ; also in supplying 
several o; x»**^ng wants in connection with the South Ken- 
sington^^scum, and erecting other buildings on the 
estate devoted to science and art. 

The^.'Sommissioners are naturally anxious for the wel- 
fare of their own child, the South Kensington Museum, 
and for the proper ; exhibition of the treasures it contains, 
and the proper h ^'isi ng of its educational and other 
libraries. This has v ^5'gaged much of their attention, more 
especially as the ex\Mtors of the late Mr. Dyce insist on 
the carrying out of the provisions of his will with regard to 
the display of his bequest. Since the subject, how;?ver, 
has been under the consideration of tlic Commis^oners, 
Government has made a grant of 80,000/. for the purposes 
of Art, part of which will, no doubt, be devoted to the 
pr^ /^location of the Dyce and other collections, and to 
of the other purposes concerning which the Com- 
missioners aic naturally anxious. Had they been aware 
of this grant, no doubt they would have spoken more 
fully and decidedly of another scheme which appears to 
have come uader their consideration. 

The scheme to which we refer was briefly described by 
Mr. Cl OSS recently in the House of Commons, and has 
reference to the establishment of a museum and scien- 
tific institute, which would comprise a library of works 
in sen nee and art, for the use of students at South 
Kensington, and public examination rooms.^’ From 
the way in which the library is here mentioned wc 
may consider that it is a matter of secondary im- 
portance in the eyes of the Commissioners, and that 
the main idea is to build a museum and laboratory. 
We confess we cannot see the immediate appropriate- 
ness of attaching a library to a laboratory and mu- 
seum of this kind. At present no library of science 
exists, and there will be a library attached to the Natural 
History Museum which is now being erected on the 
Commissioners' grounds, and there are various places in 
London where the best works and serials in all depart- 
ments of science can be easily consulted. There is at 
least no jircssing need at present for a science library, 
while the necessity for the organisation of a laboratory 
and museum was never more urgent. It is known that if 
only a suitable receptacle were provided, many of those 
who have contributed to the Loan Collection are willing to 
leave their apparatus permanently as the nucleus of an 
English Conservatoire des Arts et Mdtiers. No better 
opportunity could be afforded for the commencement of 
a science museum ; but if the Commissioners do not 
resolve without delay to carry out the scheme that has 
apparently been engaging their attention, a golden oppor- 
tunity will be lost that is not likely to occur again soon. 

As to the proposal to provide rooms in the Science 
Museum for examinations in connection with the Science 
and Art Department, we think the Commissioners would 
be doing a quite unnecessary and rather mischievous 
thing in carrying out such a proposal. Government 
has started these examinations, and is no doubt quite 
prepared to provide examination-rooms for itselL I 
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needs no leading in this matter, though it certainly 
does need encouragement to take under its wing a 
science museum and laboratory. This then it seems to 
us ought to be the first care of the Commissioners, 
leaving the examination rooms out of the reckoning, 
while the library can easily afford to wait for future con- 
sideration, If the idea of a library is brought too 
prominently to the front, we fear the building will come 
to be known by this and no other name, and come in the 
end to be mainly, if not only, what its name purporis. 
We believe the Commissioners could spare 100, coo/, for 
a Science Museum ; and we arc sure the great success 
which has attended the Loan Collection will tend to con- 
firm them in their intentions, and induce them without 
delay to set about providing a permanent successor. We 
have no doubt that the Commissioners are quite alive to 
the value of a Physical Science Museum and Laboratory, 
and feel strongly the great need there is in this country 
for such an institution. They have on the whole done 
their work conscientiously and well, and South Kensington 
testifies to the highly important and beneficial results 
which they have accomplished. By erecting an insti- 
tution for the promotion of physical science, they will 
show their anxiety to make their work complete in all tiic 
departments with which they have had to deal. Twenty 
years ago they started the Museum of Art at Kensington ; if 
twenty years hence a Museum of Science has made equal 
progress, the nation will have reason to congratulate itself 
on the result, and be grateful to the Commissioners for 
the faithfulness with which they have done their work. 

WHEWELLS \VRIT/X('rS AXD CORRE^ 
SPONDENCE 

William Master of Trhilty Col/eyc, Cam- 

bridge. All Account of his Writings, with Selections from 
his Literary and Scientific Correspondence. By 1 . Tod- 
hunter, !M.A., F.R.S., Honorary Fellow of St.John’s 
College. (London : Macmillan and Co., 1876.) 

W E frequently hear the complaint that as the 
boundaries of science are widened its cultivators 
become less of philosophers and more of specialists, each 
confining himself with increasing exclusiveness to the 
area with which he is familiar. This is probably an 
inevitable result of the development of science, which has 
made it impossible for any one man to acquire a thorough 
knowledge of the whole, while each of its sub-divisions 
is now large enough to afford occupation for the useful 
work of a lifetime. The ablest cultivators of science are 
agreed that the student, in order to make the most of his 
powers, should ascertain in what field of science these 
powers are most available, and that he should then con- 
fine his investigations to this field, making use of other 
parts of science only in so far as they bear upon his 
special subject. 

Accordingly we find that Dr, Whewell, in his article in 
the Encyclopiedia Metropolitana,” on “ Archimedes and 
Cireek Mathematics," says of Eratosthenes, who, like him- 
self, was philologcr, geometer, astronomer, poet, and anti- 
quary : “It is seldom that one person attempts to master 
so many subjects without incurring the charge and per- 
haps the danger of being superficial." 

It is probably on account of the number and diversity 
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of the kinds of intellectual work in which Dr. Whewell 
attained eminence that his name is most widely known. Of 
his actual performances the “History "and the “Philosophy 
of the Inductive Sciences " are the most characteristic, and 
this because his practical acquaintance with a certain 
part of his great subject enabled him the better to deal 
with those parts which he had studied only in books, and 
to desciibe ihcir relations in a more intelligent manner 
than those authors who have devoted themselves entirely 
to the general aspect of human knowledge without being 
actual workers in any particular department of it. 

But the chief chaiacteristic of Dr. Whewell’s intel- 
lectual life seems to have been the energy and per:»ovcr- 
ance with which he pur^sued the development of each of 
the great ideas which had in the course of his life pre- 
sented itself to him. Of these ideas some might be 
greater than others, but all were large. 

The special 'pursuit, theiefore, to which he devoted 
himself was the elaboration and the expression of the 
ideas appropriate to different branches of knowledge. 
The discov^ory of a new fact, the invention of a theory, 
the solution of a problem, the filling up of a gap in an 
existing science, were interesting to him not so much for 
their own sake as additions to the general stock of know- 
ledge, as for their illustrative value as characteristic in- 
stances of the pi occsses by which all human knowledge 
is developed. 

To watch the first germ of an appropriate idea as it 
was developed cither in his own minrl or in the writings 
of the founders of the sciences, to frame appropriate and 
scientific words in which the idea might be expressed 
and then to construct a treatise in which the idea should be 
Ifttgcly the appropriate words copiousl) 

exemplilied — such seems to have been the natural channe 
of his intellectual activity in wJiatever direction it over 
flowed. When any ol his great woiks had reached thi^ 
stage he prepared himself for some other labour, and if nev 
editions of his work were called for, the alterations whicl 
he introduced often rather tended to destroy than to com 
plcte the unity of the original plan. 

Mr. Todhunter has given us an exhaustive account 0 
Dr. Whcwell’s writings and scientific work, and in this w< 
may easily trace the loading ideas which he successive! 
inculcated as a writer. We can only share Mr. Tod 
hunter’s regret that it is only as a writer that he appear 
in this book, and it is to be hoped that the promise^ 
account of liis complete life as a man may enable us t 
form a fuller conception of the individuality and unity of lii 
character, which it is hard to gather from tlie multifariou 
collection of his books. 

Dr. Whewell first appears before us as the author of 
long series of text-books on Mechanics. II is position a 
a tutor of his College, and the interest which he took i 
University education, may have induced him to spen 
more time in the composition of elementary treatises tha 
'would otherwise have been congenial to him, but in tl 
prefaces to the different editions, as well as in the intr 
duetpry chapters of each treatise, he shows that sense 
the inMectual and educational value of the study of fir 
principl^ which distinguishes all his writings. It 
manifest from his other writings, that the composition 
these text-books, involving as it did a thorough study 
the fundamental science of Dynamics, was a most appi 
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priate training for his subsequent labours in the survey of 
the sciences in their widest extent. 

It has always appeared to mc/^ says Mr. Todhunter, 
“ that Mr. Whewell would have been of great benefit to 
students if he had undertaken a critical revision of the 
technical language of Mechanics. This language was 
formed to a great extent by the early writers at an epoch 
when the subject was imperfectly understood, and many 
terms were used without well-defined meanings. Gradu- 
ally the language has been improved, but it is still open 
to objection.'" 

In after years, when his authority in scientific termi- 
nology was widely lecognised, wc find Faraday, Lyell, 
and others applying to him for appropriate expressions 
for the subject-matter of their discoveries, and receiving 
in reply systems of scientific terms which have not only 
held their place in technical treatises, but are gradually 
becoming familiar to the ordinary reader. 

it not true," Dr. Whewell asks in his Address to the 
Geological Society, ‘^in our science as in all others, that a 
technical phraseology is real wealth, because it puts in 
our hands a vast treasure of foregone generalisations?" 

I'erhaps, however, he felt it less difficult to induce 
scientific men to adopt anew term for a new idea than to 
persuade the students and teachers of a University to alter 
the phraseology of a time-honoured study. 

But even in the elementary treatment of Dynamics, if 
wc compare the text-books of different dates, wc cannot 
fail to recognise a marked progress. Those by Dr. 
Whewell were far in advance of any former text-books as 
regards logical coherence and scientific accuracy, and if 
many of those which have been published since have fallen 
behind in these respects, most of them have introduced 
some slight improvement in terminology which has not 
been allowed to be lost. 

Dr. Whewell’s opinion with respect to the evidence of 
the fundamental doctrines of mechanics is repeatedly 
inculcated in his writings. He considered that experi- 
ment was nccossaiy in order to suggest these truths to 
the mind, but that the doctrine when once fiiirly set 
befoie the mind is apprehended by it as strictly true, the 
accuracy of the doctrine being in no way dependent on 
the accuracy of observation of the result of the experi- 
ment. 

He therefore regarded experiments on the laws of motion 
as illustrative experiments, meant to make us familiar 
with the general aspect of certain phenomena, and not as 
experiments of research from which the results are to be 
deduced by careful measurement and calculation. 

Thus experiments on the fall of bodies may be re- 
garded as experiments of research into the laws of gravity. 
We find by careful measurements of times and distances 
that the intensity of the force of gravity is the same what- 
ever be the motion of the body on which it acts. We 
also ascertain the direction and magnitude of this force on 
different bodies and in different places. All this can only be 
done by careful measurement, and the results are affected 
errors of observation to which we are liable. 

The same experiments may be also taken as illustra- 
tions of the laws of motion. The performance of the 
experiments tends to make us familiar with these laws, 
and to impress them on our minds. But the laws of 
motion cannot be proved to be accurate by a comparison 


of the observations which wc make, for it is only by taking 
the laws for granted that we have any basis for our calcu- 
lations. Wc may ascertain, no doubt, by experiment, 
that the acceleration of a body acted on by gravity is the 
same whatever be the motion of that body, but this does 
not prove that a constant force produces a constant ac- 
celeration, but only that gravity is a force, the intensity 
of which does not depend on the velocity of the body on 
which it acts. 

The truth of Dr. WhewcH's principle is curiously illus- 
trated by a case in which he persistently contradicted it. 
In a paper communicated to the Philosophical Society ot 
Cambridge, and reprinted at the end of his “ Philosophy of 
the Inductive Sciences," Dr. Whewell conceived that he 
had proved, i\ fyjioriy that all matter must be heavy. He 
was well acquainted with the history of the establishment 
of the law of gravitation, and knew that it was only by 
careful experiments and observations that Newton ascer- 
tained that the effect of gravitation on two equal masses 
is the same whatever be the chemical nature of the bodies, 
but in spite of this he maintained that it is contrary 
not only to observation but to reason, that any body 
should be repelled instead of attracted by another, where- 
as it is a matter of daily experience, that any two bodies 
when they are brought near enough, repel each other. 

The fact seems to be that, finding the word weight 
employed in ordinary language to denote the quantity ot 
matter in a body, though in scientific language it denotes 
the tendency of that body to move downwards, and at 
the same time supposing that the word mass in its scien- 
tific sense was not yet sufficiently established to be used 
without danger in ordinary language, Dr. Whewell cn 
deavoured to make the word weight carry the meaning 
of the word mass. Thus he tells us that “ the weight of 
the whole compound must be equal to the weights of the 
separate elements." 

On this Mr. Todhunter very properly observes : — 

‘‘ Of course there is no practical uncertainty as to this 
principle ; but Dr. Whewell seems to allow his readers to 
imagine that it is of the same nature as the axiom that 
‘two straight lines cannot inclose a space.' There is, 
however, a wide difference between them, depending on 
a fact which Dr. Whewell has himself recognised in 
another place (see vol. i., p. 224). The truth is, that 
strictly spc<iking the weight of the whole compound is 
not equal to the weight ol the separate elements ; for the 
weight depends upon the position of the compound par- 
ticles, and in general by altering the position of the 
particles, the resultant effect which we call weight is 
alteied, though it may be to an inappreciable extent.” 

It is evident that what Dr. Whewell should have said 
was : “ The mass of the whole compound must be equal 
to the sum of the masses of the separate elements." This 
statement all would admit to be strictly true, and yet not 
a single experiment has ever been made in order to verify 
it. All chemical measurements are made by comparing 
the weights of bodies, and not by comparing the forces 
required to produce given changes of motion in the 
bodies ; and as we have just been reminded by Mr, 
Todhunter, the method of comparing quantities of matter 
by weighing them is not strictly correct. 

Thus then, wc are Jed by experiments which are not 
only liable to error, but which are to a certain extent 
erroneous in principle, to a statement which is universally 
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acknowledged to be strictly true. Our conviction of its 
truth must therefore rest on some deeper foundation than 
the experiments which suggested it to our minds. The 
belief in and the search for such foundations is, I think, 
the most characteristic feature of all Dr. Wheweirs work. 

J. Clerk Maxwell 


GOULUS BIRDS OF NEW GUINEA 

The Birds of Ne'to Gidnea and the Adjacent Papuan 
JsJiUjids^ utcludtnjLt any neu Species that may he Dis- 
^ covered in Australia, By John Gould, F. R.S., &c. 
Parts 1 ., II., and III. (London : Published by the 
Author, 1875 76.) 

N ot long ago wc had the pleasure of recording in 
these columns the completion of one of Mr. 
Gould^s great series of illustrated works on ornithology. 
We have now to notice the commencement of another 
work belonging to the same category, of not less import- 
ance, on the origin of which we propose to say a few 
words. The ‘‘Birds of Australia” must be known to 
most of our scientific readers as one of the most impoit- 
ant ornithological works ever produced in this or an\ 
other country. Defects it has, no doubt — nothing is per- 
fect in this world — but, whereas before its existence the 
birds of that great continent were almost unknown to 
naturalists, the termination of Mr. Gould’s labours left us 
with such a history of the feathered inb.ibitants of this 
portion of the globe as hardly any othet country at that 
time possessed. Some years after the completion of his 
“ Birds of Australia,” Mr. Gould issued the first number 
of a supplement to the same work, undertaken for the 
purpose of illustrating the new s]jecies discovered by his 
various agents and correspondents, as new portions of 
Australian territory weic explored. This w as completed 
in 1869, and gave an account of 81 species, in addi- 
tion to 600 already included in the original “ Birds of 
Australia.” The work of which the two first numbers 
arc now before us- though a different title is given to it — 
is, in fact, a second supplement to the “ Birds of Aus- 
tralia.” New Guinea, as is now well understood by 
naturalists, in spite of a certain amount of idiosyncrasy, 
belongs essentially to the same fauna as Australia. Long 
ago it was known that many peculiarities are common to 
the animal and vegetable products of these two countries. 
Since Northern Australia has been explored, and further 
investigation made of the rich fauna of New Guinea, the 
many points of contact between the natural productions 
of these two lands have been greatly augmented, and there 
can be little question that we have in New Guinea an 
exaggerated reproduction of many of the chief peculiari- 
ties of the Australian type. Looking to the great interest 
that is now more than ever attaching itself to the pro- 
ducts of New Guinea, Mr. Gould has very naturally 
determined to combine his illustrations of the many won- 
derful birds of that country with the new additions that 
he still continues to receive from Australia, and this is, 
in fact, the object of the present work. 

The great feature in the ornithology of New Guinea is, 
as is well known, the Paradise-Birds, which are mostly 
confin^ to that country and the adjoining islands, though 


some of the members extend far into North Eastern 
Australia. The splendid metallic colouring of these birds 
and the ornamental tufts and plumes that adorn the 
adult males, afford welcome subjects to the artist's pencil, 
and are naturally objects f)n which Mr. Gould is desirous 
of .showing his habitual skill. We have not, therefore, 
to turn over many lca\ es of his first number, before w'e 
come across representations of t^vo of the finest members 
of this group, namely the Six-i)lLimed Paradise Bird, know n 
to naturalists since the days of Linnmus, and D’Albcrtis' 
Paradise Bird, one of the most lecent additions to this 
remarkable group. In the second number Mr. Could 
gives us figures of the three species of Diphyllodes^ another 
remarkable member of the same family. Some of the 
splendid parrots of New Guinea arc likewise depicted. 

In the third part of his work, which has only bten 
istued within these last few da) s, further illustrations of the 
magnificent group of Paradise-Birds arc given. The 
singular species of Dipliyllodcs^ so remarkable for its ba>c 
head, which the late Prince Charles Bonajiarto, in liij 
demociatic ardour, dedicMtcd to the Republic, is among the 
most striking forms yet discovered even in this wonderful 
group, and both sexes are admirably figured in the present 
number. Although origin. dly ckscribed from a single im- 
perfect specimen, this striking bird has recently been dis- 
covered by Dr. Bernstein living in the islands of Waigion 
and Botanta, and no less than ten specimens ol^laiiicd b) 
this zealous but unfortunate explorer ornament the gallery 
of the Leyden Museum. The King Bird of Parad'sc 
{Cii innnrus ;<;gv//v) ib anothei species selected by ^dr. 
Gould for illustration in the prC'Cnt number. Although 
known to us since the Iasi century, it is only of lite >cais 
that perfect specimens have reached the collections of 
Europe. Our cc)untr>man, Mr. Wallace, was one of the' 
first naturalists to observe it in its native forests, and his 
eloquent account of the specimens obtained by him in 
Aru will be known to many of our readers. Still inoie 
recently, the naturalists in the employ of the Lc-yden 
Museum and the Italian explorers D’Albertis andBecc.ari 
have sent to Europe a laigc number of specimens of it. 
Five charming parrots of the must brilliant and strongly 
contrasted colours, several of which are hitlierto unfigured, 
arc likewise depicted in Mr. Gould’s third number. 

The port terminates with figures of two recent additions 
to the Avifauna of Australia. Of these the two named 
Stern uta place ns is ])cthaps rather a doubtful species as 
regards its novelty to science, though doubtless new to 
the Australian list. The second Glyciphila suh/asciala is 
one of Mr. E. P. Ramsay's inteiesting discoveries in 
Northern (Queensland, and is one of the smallest and most 
plainly coloured of the great and characteristic of the 
Australian family of Honey-eaters. 

In concluding our notice of this important work, wc 
may venture to say that those who are acquainted with the 
authors failing health, cannot but admire the spirit which 
he has displayed in commencing it, while every one will, 
we are sure, heartily join with us in wishing him complete 
recovery and a successful accomplishment of his arduous 
task. When one of our Italian friends has recently 
described fifty-two new species of Papuan birds in a 
single memoir, even Mr. Gould's well-known energy will 
have to exert itself considerably in order to keep up with 
what is going on. 
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OUR BOOKSHELF 

T* amines in India ; their Causes and possible Prevention, 

Being the Cambridge Le 13 as Prize Essay, 1875. By 

A. Liikyn Williams, B.A. (London : Henry S. King 

and Co., 1876.) 

We have in this prize essay a very creditable digest of a 
mass of blue books touching on a subject of the greatest 
importance to India, and to ourselves. Mr. Williams has 
first sought to iritcrest his readci's by recalling famines 
nearer home and their dreadful consequences ; he has 
then divided his subject into two parts, the first occupied 
with the causes, the second with the possible prevention 
of famines in India. 

'I'hc chief causes producing a failure of crops are to be 
found in the land having too little or too much water, — 
in the failure of the seasonal rains, or in floods from 
overcharged rivers ; to which must be added the wants 
due to the difficulty of conveying food from places where 
it is abundant to those where its production has been 
destroyed. There can be little doubt as to the common 
causes of famines in India ; the important question is 
how they are to be prevented. 

Is it possible to be prepared for a failure of the seasonal 
rains, that is, can we foresee by our present knowledge, 
that a year, half a year, or even three months hence there 
will certainly be a great deficiency of rain over a given 
district or country ? 'I'his, we have to confess, is at present 
beyond our power, hleteorology cannot yet be called a 
science ; it is a series of fragmentary facts ; a mass of 
undigested obscivations ; a groping after laws through 
false hy])othcscs which have gained their position through 
cciebraied names. As loi g as men like (ralileo were 
satisfied with the hypothesis that nature abhorred a 
vacuum, all progress in liydrostatics was impossible. 
Although we have got over that, tlie spirit which kept 
Aristotle alive is still above ground, and meteorology will 
scarcely advance unless facts are studied independently 
of the views of any master as to their causes. What here- 
after may be possible in the way of prediction is too wide 
a subject for this notice. 

Failing the foreknowledge required to be prepared for 
the want of rain, there remains the very practical process 
of being piovided with water, through canals and aque- 
ducts connected with the many perennial sources of India. 
Mr. Williams ajjpears to have referred little to the views 
of Sir Arthur Cotton on this part of the subject, though 
these are of the highest value. When both rain and 
aqueducts are wanting, good means of communication 
with more favoured districts are essential (these are indeed 
essential in any case), great central railways are required 
for our hold, and proper governmciU of the empire, but 
these are too costly to satisfy for many long years the real 
requirements of such a people and of such a country. 
Wherever they can be made, canals, which serve as great 
lines of communication and Ifeeders of aqueducts for irri- 
gation, are apparently best suited to the present wants of 
India ; these, with large reservoirs, which could frequently 
be constructed at moderate expense, would diminish to a 
great extent the possibility of famine. 

That forests retard the discharge into rivers of the 
fallen rain, and diminish the height of floods, is a fact now 
so well known that the planting of trees and the preserva- 
tions of woods, especially on steep slopes, has been 
recognised as essential to the protection of every land 
subject to inundations. Mr. Williams has treated of these 
and many other matters, including the improvement of 
agriculture and land tenure, in a way which shows he has 
flustered the reports of several highly distinguished 
omcers who have studied these questions on the spot ; 
ana the essay will give readers interested in its sub- 
ject a very satisfactory idea of the facts connected 
with It. 


LETTERS TO THE EDITOR 
[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return^ 
or to correspond with the writers <?/, rejected manuscripts. 
No notice is taken of anonymous communications, 1 

Lectures on Meteorology 

Most people conversant with the subject will agree with 
“ Spes ” (vol. xiii., p. 169) that meteorology should now be con- 
sidered as much a sepaiate science as mineralogy or geology, 
and be taught as such ; but I would suggest whether without 
waiting for the foundation of sp ;cial chairs in the colleges, im- 
mediate steps might not be taken with advantage to bring it 
before th« class of persons not usually to be found in colleges, 
to whom it is of essential importance, by means of the Science 
and Art Department Organisation. 

Physical Gcogiaphy, wliicli may be considered as a soinewliat 
kindred science, is, 1 believe, one of the most popular amongst 
the candidates for the South Kensington certificates, and by the 
directory for 1875 if appears that in that year this subject was 
tought in 6S6 classes to 17,720 students, thus heading tlic list of 
science schools, for the next two subjects in popularity ; ICle- 
mentary Mathematics and Electricity, only number 537 and 485 
classes, with 10,502 anti 12,515 students respectively. 

Dr. Hooker, P.K.S., the learned director of the Royal 
Gardens, Kew% in arranging the science lessons given during the 
winter to the young gardeners training in that establishment has, 
ft>r the past two years, caused a course of lectures on Meteoro- 
logy to be dcliveied in addition to the lectures on Botany, 
Chemistry, Kc., and examinations have been held and certificates 
aw'arded for pioficicncy in llus science equally with the others. 

'I'he movement to spread tlie knowledge of the principles of 
meteorology must be a strictly educational one, for experience 
proves that it is useless to attempt to popularise it by means of 
lectures to institutions-, kc, ; for alihough offered gratis to coni- 
miitces and managers, these are as a rule very reluctant to accept 
them, as Ironi the absence of brilliant experiments or optical 
iliu'-trations, tliey fail to attract large audiences. 

'llic steps taken by the British Meleoiological Society during 
Iheir last and previous sessions, which have resulted in the 
addition to its ranks of so many oflicers of health and civil 
engineers, show that interest is not wanting in tlie science ; and it 
is only to be regretted iJial “Sj^es^has brought forward his 
proposal so late in the season, that no opportunity can occur for 
bringing it before the society before their next winter sesdon. 

The want of text books on the science now felt would soon 
disappear, aspublisheis would at once bring out works on the 
subject, were a demand fur them to arise. 

Richmond G. hi. Wirirj’Lic 


The Axolotl 

WiiiCN, in 1873, Mr. Mi van published in your pages, in his 
pa])ers on “The Chrmmuii Frog, an account of the Alexican 
Axolotl, 1 anived theoretically at conclusions whicli are, I 
think, identical with those reached by Weissrnann, whose re- 
searches, recorded in the Zeituhrift fur Zooloi^ie^ you published 
in abstract on the 8lh inst. Mr. Alivart says ; “Its mature con- 
dition was considered to be established by the discovery that it 
possesses perfect powers of reproducing its kind f thus seeming 
to admit that its rnetaniorpliosis from the Siredon to the Ambly- 
stoma form proves it to have been really a fertile, persistent, 
larval form. He then used this metamorphosis of a larval into 
a mature fonii as a iact in favour of his hypothesis of sudden 
development ; as if the Axolotl and Amblystonia were actually 
of distinct geneua, arrd not merely th^ subjects of a mistake 
arising from paitial knowledge, analogous to those by which 
the larval Naiiplius and /oca were constituted into genera. Sir 
John Lubbock's remarks on Chirenomus (“Origin and Meta- 
morphosis of Insects," p. are relevant. He says : “It seems 
to me possible, if not jirobable, that some larv.o which do not 
now breed, may, in the course of ages, acquire the power of 
doing so." Persistent larval ioim-. would seem to have origi- 
nated from adaplational causes, ^vhich, Sir John Lubbock remarks, 
may act through natural selection ; and the power of reproduc- 
tion to have been in time acquired. Any subsequent cases of 
perfect development from a previously persistent larval form, 
such as the metamorphosis in question, would seem, as indi- 
cated by the absence of sexual power in the resultant A-nbJy- 
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Stoma forms, to l>c analogous to cases of degeneration, or return 
to an abandoned course of development, rather than to the 
commencement of a new stage of progress. The adaptational 
advantages, which caused the larval form to become persistent, 
ceasing to ojierate, the Ambly stoma form may very possibly, in 
time, reobtain its reproductive powers and its position as the 
normally perfect ammal of which the Siredon is tne larva. 

June 28 G. S. Boulger 


Geology of Zermatt 

Being about to spend some time in the Zermatt district, I 
should be much obliged if any of your readers could give me 
through your pages (as the information would doubtless be 
serviceable to others) the titles of such works on the geology and 
mineralogy of that portion of the Alps as they can recommend 
from their own use of them. Viator 


Remarks upon a Hailstorm which passed over Belgaum 
on April 21, 1876 

About 1.30 p.m., after some light rain, large hail-stones com- 
menced falling one here and there, and gradually thickening for 
ten minutes, were followed up by a sharp shower of rain. 

The first stones which fell were of a compressed oval shape, 
with sides slightly rounded or bulging, about l inch in length 
and f inch in breadth, the centre being about 7 inch thick. Tlie 
centre or nucleus of the stone was about the size of a large pea, 
and appeared to consist of a mass of infinitesimally minute air- 
bubbles. Surrounding this nucleus were two collateral tracings — 
not rings, for they were far from being round — unlike in form, 
the one occasionally bulging beyond the other : — 



Towards the end of the storm the hail-stones decreased in size 
and assumed a rounded shape, about ] inch m diameter, with 
the same internal conformation, but proportionately small com- 
pared with the size of the stones. G. A. Newman 


Williams* (?) Thermometer 

As the Physical Loan Collection at South Kens ^let?^ i*^cludes 
a new(?) thermometer by Mr. John Williams— I , „.sume the 
son of the late Secretary ot the Astronomical Society- I hereby 
beg to vindicate my priority therein, as printed in the London 
Philosophical May^azine for January 1850, vol. xxxvi. My com- 
munication is dated Dec. 6, 1849, therein 1 proposed making 
the common -- 40® F. or C. to be the zero, and the boiling-point 
of water 1000 ; being 252*" F. or 140'’ C. interval. Also putting 
zero at - 38“ F. to have 250" F. for the extreme difference. 
This would generally avoid negat. deg. (and even the decimal 
pointing), mere, freer. - 39 =+ 4 or — 4 according to the 
scale 252 or 250 : — 


o — 
2^ = 


o- 

39 

84 

98 


1587 

2857 

313*5 

357*1 

492*1 

547*6 


152 

280 

308 

352 

488 

544 


F. 150 =- 
174 = 
212* — 

655 = 

672 = 


754*0 
849-2 
1000 'O 
2758*0 
2825*4 


752 

848 

1000 

2772 

2840 


In a tract on the Limits of the Atmosplierc, ])rintcd in 1840, T 
showed that the absolute zero of cold is unattainable. Pour any 
fluid substance in a cylinder, and mark the dilatation points for 
32® and 212® F., it is obvious that by carrying the scale down- 
wards to the bottom of the cylmder, that the fluid cannot con- 
dense to the very bottom of the vessel, else its density would be 
infinite. At or before this lowest degree of the scale the said 
fluid will therefore remain stationary or begin to expand upward.s, 
as water does at 32®. I enclose copies printed at the time of my 
said papers. S. M. Drach 

June 26 


The Cuckoo 

There is a saying in Somersetshire ; — 

“ The Cuckoo sings in April, 

The Cuckoo sings in May ; 

The Cuckoo sings the day before 
But not on Midsummer- day.” 

This year, the cuckoo sang cheerily on the 24th, and is still sing- 
ing on the 28th with undiminished vigour. H. M. Adair 
Taunton 


OUR ASTRONOMICAL COLUMN 

The Total Solar E('lipse of 1878, July 29.—On 
March 26 of the present year an annular eclipse passed 
over British Columbia, the sun being high in the heavens 
and near the meridian when the annulus was formed. 
On July 29, 1878, the still more interesting phenomenon, 
a iotal solar eclipse, will be visible in the same district, 
the track of the central line passing thence over the 
western states of America to the Gulf of Mexico. Our 
American confreres will no doubt give a good account 
of it. 

The duration of totality attains a maximum in British 
Columbia, and the present remarks will be confined to 
the passage of the total eclipse over this country. Em- 
ploying the Nautical Almanac elements, which as regards 
the moon’s place arc in very close agreement with those 
of the American ephemeris founded on the tables of Prof. 
Peirce, and making a direct calculation for longitude 
123° 30' W., latitude 53'’ 30' N., we find the following 
particulars : — 

1» m. s. a 

Totality bei^ins July 29, at i 24 local M.T. at fir from N.Pt. towards W. 

*» t-»‘ds „ ,, 1 3fi M «* „ E. 

The duration is therefore 3m. 12s. The sun^s altitude at 
the middle of the eclipse is 52°. 

A similar calculation gives for the commencement of 
the partial eclipse oh. 19m. 47s. local M.T. at 62^ from 
the sun’s north point towards the west, altitude 56^ 

For any other point not far from the above- assumed 
position the times of beginning and ending of totality 
may be deduced from the following formula' : — 

Cos = «;i <5275 - Tt 84fi3 *1 sin. / -f cos. /, cos (A -f 203'’ 44' 5) 

/— yh 59"* T sjii rv [3*50410! sin I 

— 1 3 8fii4^ J cos 4 cos (A -|- 245” 0/ 7). ^ \ 

The beginning of the partial eclipse will be given 

Coi. 7(1 ~ o 98476 — fo*i()4 31J sill I + fo’oosS^l cos /, cos. (A -f 184’ 34 ^ 
t — loh. igm 43^ — f^'^sfi’??] sin.rr/ — 55998) sni. / ^ 

- I { ^8264 1 1 os 4 cos (A 4 2.27' i‘y*4). 

In the above formuhe L expresses the west longitude 
from Greenwich taken nesiativclyy I the geocentric lati- 
tude, and the quantities within the square brackets are 
logarithms. Upper sign for beginning of totality, lower 
sign for ending. 

The following figures should define pretty accurately 
the limits of the belt of totality in British Columbia : — 

* Geographical I«atitude of 
W. longitude N. Limit. Central Line. S. Limit. 
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126 

30 • 

. 50 

22*1 

•• 55 

11*0 . 

• 54 

1*4 

123 

30 • 

• 54 

42*6 . 

•• 53 

30*7 • 

• 52 

20*5 

122 

0 

- 53 

50*5 • 

• 52 

35^*4 - 

• 51 

27*9 

120 

30 • 

,. 52 

56*9 . 

• 51 

446 .. 

■ 50 

33*9 

II7 

30 - 

. 51 

5*3 .. 

. 49 

52*5 .. 

. 48 

41*4 


Fort Fraser, it will be seen, is very nearly on the line 
of central eclipse. 

At a point, longitude 121® 37' W., latitude 52° 27', just 
south of Lake Quesnclle, the central lines of the annular 
eclipse of March, 1876, and the total eclipse of July, 
1878, intersect. 

At New Westminster, the capital of British Columbia, 
the eclipse is partial only, commencing at oh. 30m. and 
ending at 2h. 59m. local mean times, magnitude 0*95. 

BESSEL^s “Abhandlungen.^’ — T he second volume of 
the reprint of Bessel’s astronomical and other memoirs, 
under the editorship of Dr. Engelmann, of Leipsic, has 
appeared. The contents relate to the theory of instru- 
ments, including the treatises of the great Konigsberg 
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astronomer on the heliometer, which in his hands acquired 
go universal a reputation ; to sidereal astronomy, with 
the memoirs relating to the parallax of 61 Cygni, the 
measures of the principal members of the Pleiades, 
to which Dr. Engclmann has added a chart of the 
group containing stars visible in a telescope of io‘ii 
cm. aperture, or to “ about io*ii magnitude,” the 
stars not found in Argclandcr’s Durchmustenins^ having 
a distinguishing mark. Several mathematical essays 
follow. 

Mira Ceti. — Reference is often made in treatises on 
astronomy to the unusual degree of brilliancy attained 
by this variable star at the maximum of 1779. From th 
observations of Bode, Ilerschel, and Wargentin, we have 
the following particulars of the augmentation and diminu- 
tion of brightness in that year. 

Aug. 22. — Invisible in an ordinary 2-fcet telescope. 

Sept. 8. — Seen with the same instrument but very faint. 

Sept. 18. — Immediately visible to the naked eye ac- 
cording to llerschcl. Bode estimated it 4m. 

Oct. 5 and 6.— Already much brighter than Mrnkar 
(a Ceti). 

Oct. 15-19. — Equal to « Arietis on I5tb, and still 
brighter on the 19th ; the light reddish. 

Oct. 30. — Acconling to Wargentin, it was equal to 
Aldcbaran and of the same colour, or even of the redness 
of Mars wliich was observable the same niglit. In a 10- 
fect achromatic Mira shot out vivid red rays, llerschcl 
considered it midway in brightness between « Arietis and 
Aldcbaran. 

Nov. 2. There was even an increase, in the judgment 
of llerschcl. 

Nov, II. — \’isil)le as early as Aldcbaran aiid Mars. 

Nov. 20. — As bright as, but not brighter than stars of 
the second maggiitude, according to I-Iersche 1 , but on the 
25th much b:igjitcr than Mcnkar, though less than Aldc- 
baran, according to Wargentin. 

Dec. 4. — Only equal to a Arietis. 

Dec. 7 and 10. — So much diminislicd since Nov. 25, 
that it was now hardly equal to Mcnkar, and its colour 
was now whiter. 

Dec. 25. — Before the moon rose, equal to y Ceti, or of 
the third magnitude. 

Dec. 29, --Onl} a little brighter than the fourth magni- 
tude ; not equal to y or 5 Ceti. 

Argelander gives for the date of maximum 1779, 
Nov. 6. 


THE TASMANIANS 


Almost the only relics which the Tasmanains have left 
behind them are their bones. Fortunately before the 
entire extinction of the race, men of science bad begun to 
see the importance of the study of craniology, so that a 
few skulls, but still only a few, have been collected and 
preserved. One chief reason of the sc.^rcity of crania is 
the manner of the disposal of the dead — by fire. These 
were often placed in a hollow tree, surrounded by spears, 
so that on the occurrence of any bush fire the bones even 
were certain to be consumed. Two out of the twelve 
skulls in Dr.' Davis’ collection have been rescued from 
fire. Up to the last three years there was not a single 
Tasmanian skeleton in any European collection. At the 
present lime there are four in England - two, one a male 
and the other a fcinde, being in the Museum of the 
Royal College of Surgeor)^'. 'i'wo skeletons, also of 
opposite sexes, are in the Museum of the Royal Society 
of Tasmania, Hobart Tov\n. 

The chief works of art, of which, unfortunately, but few 
arc preserved, consist of beautiful necklaces made by 
stringing the iridescent shells of Purpum eh'tichm upon 
thill sinews, also of very rude implements, chippings of 
a dark* coloured chert, exactly like that useil by the 
Kanakas of the Sandwich Islands, and, lastly, tishing 
nets. The natives on the south and west coasts make a 
kind of “catamaran” from rushes. 'I'he spears, about 
ten feet long, are made of the heavy, hard wood of tlie tea 
tree” pointed and hardened in the fire, and straiglitcned 
by being passed fiom end to end twe^ n th: cth. 

For long the 'Jasm.'.nian. an 1 Au'tialims ver) con- 
founded together, and JCnropcams who visited the country 
did not improve matters by calling both rare«, without 
distinction, “ black,” though the colour of their skin 
was removed from a ncgioid blackness, being of a 
“dull dark” colour in the Ta^'rnanian, and “choeolite, 
colfce-coloured, or nutmeg-i olouied” in the Aus’ralian.^ 
There was, moreover, a striking difference bcluci 11 tlie 
two people, the I'asmanian being stojt and broad- 
shouldeied, while there was such a degree of lankness in 
the Australian as to cause the former to apjicar stout. 
Prof. Huxley, who visited both countries, says of the 
former people that they “ are totally different fiom the 
Australians.” 

The Tasmanians were rather short, being below the 
average of Europeans in stature. The mean height of 
twent} three men was found to lie 5ft. 3} in., or 1,618 mm. ; 
that of twenty-nine vvoa.cn \vas only 4 tt. 1 1 } in., or 
mm. There are, however, instances, as in oihc'' r ic- «■, of 
tall stature among the Tasminians, for revora' liave been 
found to be 6 fc. in height by measineme i. 'I’he Austra- 


'^HE period of this singular race of mankind 

has lasted no longer than «a century, for up to one 
hundred years ago they had unirnped'. d sway in the island 
of Van Diemen. Once invaded by Europeans, they had 
inevitably to succumb, and they gradually but speedily 
dwindled away, the last of them having died about two 
years ago, so that now they are completely extinct. 

The island when discovered by Tasman contained 
about 7,000 inhabitants. In the year 1803 it was annexed 
by Britain for a penal settlement. Hatred, amounting to 
display of violence, broke out between the aborigines and 
the criminal occupiers of the soil. The scattered remnants 
of the native tribes were subsequently gathered together, 
provided for by the Government at various retreats, 
^ntil the last of the race in course of time passed away. 
Dr, Barnard Davis, F.R.S., the well-known ethnologist, in 
a recent paper,* endeavours to prove by the comparison 
of a skeleton, and some skulls of an Australian and a 
1 asmanian, that these two people belonged to two dis- 
tinct races of man, having been previously erroneously 
confounded together. ^ 


Osteology and Peculiarities of the Tasmanians a Race of Man 
^xtmci.” Reprint 410 from the “ Natuutkundiec Verliande* i 
Maatschappii dcr Wetensrliappcn." 3rd Verr. l)ccl 
, jNo. 4. lllu iratod hy four splendid lil^o^J^.^pblc pl.ites. 


lians are a taller people. Out of Ihiitecn Bfa'-k’s Bny 
natives who were measured twelve w(mc 5 fr. lo m m 
lieight, but “there seems,” observes Mr. OJtllield, “as 
much variation among these savages as there is among 
civilised nations, the iiiean height being no greater than 
it is in England.” The Tasmanians differed strikingly from 
the Australians in being robuster ; and that this is no 
superficial character, but one of lace, can be pi oved by 
reference to their bones. A question, now unfortunately 
too late to solve, is — What w^as the amount of difference 
between the ditlerent tribes of 'I'asmania i’ For it is 
known that there were tribes in the island differing to the 
extent of the possession of dialects mutually unintelligible. 
With regard to the Australians, some ethnologists main 
tain that they have physical characters so distinct as to 
admit of being divided into a woolly-haired and a flowing- 


haired race. ^ ^ 

There is, moreover, a striking difference m the structure 
of the hair in the two races respectively; that of the 
Australians growing in flowing ringlets, while the hair of 
the Tasmanian, being excentrically elliptical on section 
Has a tendency to twist, and thus comes to grow in small 

X It is to be hoped that in fiitiye, in order to avoid Mich ^ 

terminilogy, travelers will adopt M.Broc.. s useful colour-iypes. / uie the 
Uriti.sh Association's “Anthropological Notes and Queries, 
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corkscrew locks. This peculiarity allowed them to load 
their hair with red ochre, so that it hung down in separate 
ringlet*!. In colour it is of a very dark brown, popularly 
called black, approaching in tint to No. 41 ^ of Prof. 
Broca^s Colour Types.” It was difficult to investigate 
the hair of the women, as, from an idea that it added to 
their charnis, they shaved their heads either with a sharp 
stone or witlx broken bottles, on the advent of civilisa- 
tion ! The women among the Mincopies of the Andaman 
Islands have the same custom. It is a curious coinci- 
dence also that the latter race, as did the Tasmanians, 
were in the habit of carrying fragments of the bones of 
their relations, as a mark of affection, suspended necklace- 
wise round their necks. The peculiar growth of hair in 
spiral tufts is natural to these races, which have peculiar 
crisp excentrically elliptical hair, and is no work of art, 
being of spontaneous growth, contrary to the assertions 
of those whose ideas of race are founded on missionary 
models. The hair on all the other parts of the body, of 
which there was no deficiency, was of the same character, 
there being even on the borders of the whiskers little 
pellets of hair on the cheeks, “ like pepper-corns.” The 
nose of the Tasmanian was not elevated, but very broad 
across the alae. The upper lip was long, and the mouth 
wide, but of a pleasant, calm expression. In the strength 
of the jaws, moreover, the size of the teeth, and the large 
area of the grinding surface of the molars, the Tasma- 
nians agree with the Australians, and contrast strikingly 
with European races. 

There is a peculiarity in the physiognomy of the Tas- 
manians which is difficult to describe to others, but 
which is obvious to those, who, like Dr. Davis, have long 
studied their crania. It consists in “ a particular round- 
ness, or spherical form, which manifests itself in all the 
features.” Dr. Paul 'J'opinard, too, states (“ Etude surles 
Tasmaniens,” Mdin. de la Soc. d’Anthrop. de Paris, iii. 
309) that there are certain marks in the cranium which 
would “ enable him to recognise it anywhere.” 

The thickness and density of the bones of the skull, 
even in women, is very striking, and ‘^constitutes a de- 
cided peculiarity of the race.” The frontal and parietal 
bones, for instance, of a small woman’s skull, from which 
the calvarium havl been sawn off, was 0*4 inch, or 6 milli- 
metres, in thickness. The orbits in the Tasmanian skull 
are, according to Dr. To])inard, small. lie sa>s, more- 
over, that the skull has a sinister expression, while, on the 
other hand. Dr. Davis regards the countenance of the 
I’asmanian as a “ benevolent, if not mild,” one. 

With regard to prognathism, both in superior alveolar 
and in inferior alveolar, or fuental prognathism, the Aus- 
tralian cranium much exceeds that of the Tasmanian." 
This is well seen in Dr. Davis’s plates (Tab. II. III.). 

Touching cranial capacities, Dr. Topinard concludes 
that “ the anterior lobes of the brain have nearly the same 
relative development in the two scries of skulls, />., the 
Tasmanians and others ” [that is, Parisian and Breton 
skulls taken for comparison]. “The anterior part of the 
posterior cerebral lobes is a Utile less developed in the 
Tasmanians. The posterior part is m?/eh less developed. 
The cerebellum is more voluminous in the Tasmanians, 
by a quantity approximately equal to the loss which the 
posterior cerebri lobes undergo.” 

On examining the skeleton of a Tasmanian it will be 
observed that the bones have the usual robustness seen 
in European skeletons, differing thus quite from those of 
the Australian, which are slender. In two skeletons each 
belonging to one of these races, the last rib was in both 
three inches long, while in those of an Australian woman 
described by Prof. Owen this rib was but little more than 
one inch in length. The ilia are decidedly more everted 

* The darkest. 

® In a skuH, however, of a male Ta.smanian about thirty years 0 age, 
belonging to pr. Davm, the prognathism, both mental and supra-alveolar, is 
greater than in that of an Australian youth about twenty yeais old. 


in the Tasmanian than m the Australian. The patellaq 
are also larger in the former. There is no olecranon! 
foramen in the humerus of either skeleton. The tibiae 
are, moreover, straight in both, and not of sabre form. 

In twenty-four Australian skulls of both sexes, there 
was a mean weight of brain of 41*38 ounces, or a mean 
internal capacity of 81*1 cubic inches, while in eleven 
Tasmanian skulls of both sexes the mean cerebral weight 
was 42*25 ounces, or a corresponding cranial capacity of^ 
82*8 cubic inches. From this it may be deduced that the 
Tasmanian excels the Australian in having a brain *87 oz., 
or twenty-four grammes heavier, or an internal capacity 
of skull superior to the extent of 1*7 cubic inch. This 
squares with Dr. Topinard’s observations. 

This being the case, we should suppose that the inven- ^ 
tivc powers of the Tasmanians would exceed those of the - 
Australians ; but this, possibly owing to some extra sti- 
mulus to the invention of the latter race, is not the case. 

It seems, indeed, probable that it was the abundance of 
food in Tasmania which was the cause of the non-inven- 
tion of two of the implements so necessary to the Aus- 
tralian when engaged in the chase, to wit, the “ boom- 
erang ” and the “ wommera,” or throwing stick, by which 
spurs were hurled, both of which are indigenous to Aus- * 
tralia, not being known elsewhere. The Tasmanian had, ‘ 
indeed, the “ waddy,” a short stick of hard wood, which 
they threw with a rotatory motion so as to kill a bird 
on a tree, but this was a far less elegant weapon than its 
Australian representative, the boomerang. As evidence i 
that the invention of implements is not commensurate, 
wholly and simply, with cerebral development, we must 
bear in mind that the bow and arrow, so useful to the 
Asiatics, Pacific Islander^*, and American Indians, was 
never discovered cither by the dasraanian or Australian, 

A surprising deficiency among the Australian and Tas- 
manian tribes is a total absence of pottery, and this 
among many races that had no substitute in the pericarp 
of fruits. This is a hard f.ict for those who would fain 
believe in the derivation of Australian and Tasmanian 
from other races. In some parts of Australia where long 
drought has been suffered the natives have actually used 
the dried calvarium of a deceased person, cementing the 
sutures with a vegetable gum, upon which they stick the 
shell of an oyster to protect the resin from being rubbed 
off. The Tasmanians were further quite unacquainted 
with the shield. Nothing is so demonstrative of the 
complete isolation of the Tasmanians as the fact that, 
though separated from Australia by a strait but little more 
than 300 miles wide, there had been no intercommunica- 
tion flora cither side betwtcn the two countries until tlie 
advent of Europeans. This fact tells strongly against 
those who believe in the almost universal spontaneous 
diffusion of races. The Tasmanians further had no 
native dogs, nor was the practice of circumcision known 
among them, facts tending further to prove the isolation 
of the two races. Neither this race, moreover, nor the 
Australians of the south, were in possession of boats, so 
that even the intermediate islands in the straits were 
quite uninhabited. There is reason, however, to believe 
that, like the Australians, some tribes of the Tasmanians 
were accustomed to punch out the front teeth. This rests 
only on osteological evidence, as no account has ever 
been given of the prevalence of the custom among this 
race. 

Finally, “ all that can be said with truth is that the 
Tasmanians are not Australians, they are not Papuans, 
and they are not Polynesians, Although they may present 
resemblances to some of these, they differ from them sub- 
stantially and essentially.” F rom this it may be concluded 
that the Tasmanians were one of the most isolated races 
of mankind which ever existed. They have been one of 
the earliest races to perish totally by coming in contact 
with Europeans, and “ their record now belongs wholly to 
the past,” J. C. G, 
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THE KINEMATICS OF MACHINERY < 

T he study of pure mechanism, a branch of kinematics, 
in general consists of the solution of the following 
problems : — Given the mode of connection of two or more 
points or bodies with each other, required their compa- 
rative motion, and conversely given their comparative 
motion to find their proper connection. Now-the compi- 
rative motion of two points is determined, as laid down by 
Willis, when (i) the velocity ratio or the proportion which 
their velocities bear to each other, and (2) their directional 
relations, are known ; the latter requiring for its complete 
determination (rz) the angle between the directions com- 
pared, \b) the angle which the plane containing the two 
directions makes with a plane hxed in spice, and (r) the 
angle the intersection of the two planes makes with a fixed 
line on the latter plane. In Kinematics of Machinery,” 
the English translation by Prof. A. B. W. Kennedy of 
Prof. Reulcaux’s “ Theorctische Kinemalik,” * the study is 
confined withm narrower limits, causing the translator 
not a little difficulty, as he expresses in his pieface, to 
translate the word kinematic, carrying as it does a more 
extended signification here than on the Continent. 
Starling with the condition that the change of position is 
definite at each instant, and determined by the foim and 
connection of the fixed and moving parts, Prof. Reuleaux 
proceeds to investigate the directional relations of the 
motion and the airangements of the parts by which the 
motion is best bi ought about without any reference to the 
idea of velocity. 

On turning to the Appendix, pp. 585-589, we find a 
most intciesting historical collection of the definitions of 


assumed to move iri a plane, B must be given a form such 
that it always remains in contact with A in all its required 
positions ; when that has been done no other motion can 
be given to A with respect to B. This geometrical form 
of B is called the envelope of a, and it is plain that the 
motion of B with respect to A, considered fixed, is the 
same as that of A with respect to B, and that no other 
motion of B with respect to A is p is^ible ; that is, A is 
also the envelope of B. The relation is thus seen to be 
reciprocal. A combination of this sort is called a pair of 
elements, and a machine consists solely of such elements, 
corresponding reciprocally in pairs. “ The shaft and the 
bearing, the screw and the nut are examples of such pairs 
of elements. We see here that the kinematic elements 
of a machine are not employed singly, but always in pairs, 
or, in other words, that the machine cannot so well be 
said to consist of elements as of pairs of elements. If a 
kinematic pair of element be given, a definite motion 
can be obtained by means of them if one be held fast or 
fixed in position. The other element is free to be moved, 
but only in the one particular way allowed by the consti- 
tution of the pair.” 

In order to combine two pairs of elements ab and cd^ 
we must unite each element of one pair with one of the 
elements of the other pair. If this is effected as in 
Fig. 2, no new motion is obtained, as also when they are 
in the same straight line ; but if a and d are united in 
such a manner as not to be parallel or in one straight 
line, the motion is entirely altered, and any points batwe *n 
b and c will describe a curve. In either of these two cases 
having united atod and ^ to ^ , we have only two resistant 
bodies each limiting and determining the relative motion 
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a machine, one of which definitions we remark includes 
equally an adhesive fly-paper and the red-hot poker of 
the clown; that given by Rouleaux, p. 35, is moie concise 
and certainly nearer the point than most of these. “A 
machine is a combination of resistant bjdies so arranged 
that by their means the mechanical forces of nature can 
be compelled to do work accompanied by certain deter- 
minate motions.” 

Thus the prevention, by the resistance of the different 
parts, of all motion other than that desired, as well as 
the conversion into useful work of as much of the energy 
expended as its efficiency permits, is the function of the 
machine. “ Those parts of a machine transmitting the 
forces by which the moving points are caused to limit 
their motions in the definite and required manner, must 
be bodies of suitable resistant capacity ; the moving parts 
themselves must belong also to similar bodies.” But the 
determination of the suitable form and sectional area of 
the resistant parts, though indispensable in the construc- 
tion of the machine, belongs to another part of the study 
of machine design, and cannot be included in the kine- 
niatic discussion. 

now come to the conception of a pair of elements, 
order that a body B (Fig. i) may prevent all 
other motion in the body A than that desired, A being 

Machinery : Outlines of a Theory of Machines.** 
of and Professor in the Kbniglichen Gewerbe- 
nber of the KCntgl tcchoischen Oeputatton f&r 
edited by Alex. B. W. Kennedy, C£., Professor j 
Engineering in Umvessity College, London. 
Ca, 1876.) j 
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of the other ; thus the two pairs of elemen's are reduced to 
one pair, in one case with the same, in the other with a 
different motion. 

Accordihgly, the reciprocal combination of the ele- 
ments of two pairs gives us again a pair of elements 
which may differ from cither of the single pairs of which 
it is composed.” Again, a combination of three, four, or 
more pairs of elements ma)r be made, caph element of 
each pair being combined with one element of another 
pair, thus forming a linkage returning upon itself, or a so- 
called closed kinematic chain. Fig. 3 shows this com- 
bination. As a good example of this, the beam, connecting 
rod and crank of a beam-engine may be taken ; zz and ^ are 
the Plummer blocks of the crank shaft and main centre 
rigidly ronnected together by the bar which represents 
in the engine the rigid connection of these two by the 
frame, supports, and bed ; b the crank-shaft rigidly con- 
nected by the crank with the crank-pin c/ de the connect- 
ing rod rigidly connecting the crank pin c with the gudgeon 
/, and lastly, the beam eh rigidly connecting the gudgeon 
f with the main centre g. In this closed chain of four 
pairs of elements the only motions of each part with 
respect to ah regarded as fixed are readily seen. Thus 
we are led on to the result that ‘‘ the mechanism is a 
closed kinematic chain ; the kinematic chain is compound 
or simple, and consists of kinematic pairs of elemeoU ; 
these carry the envelopes required for the motion which 
the bodies in oonuct must ha^ve, and by these all motions 
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Other than those desired in the mechanism are prevented.” 
When one of the mechanical forces of nature, such as 
that of falling water, moving air, or expanding steam, is 
applied to one of the movable links in such a manner as 
to cause it to change its position, mechanical work is 
performed accompanied by certain determinate motions, 
and the whole is called a machine. The relative motion 
of two bodies in a plane is next considered, and the con- 
ceptions of the instantaneous centre and of centroids 
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introduced. At each instant of the motion in a plane of 
one body with respect to another considered as fixed, the 
motion can be accurately represented by a rotation in the 
plane about a fixed point, which, however, in each suc- 
ceeding instant may occupy a different position ; this point 
is called the instantaneous centre, and the positions it 
occupies in successive instants trace the centroid. Space 
will not permit us to show the formation of the reciprocal 
centroid, or how the motion of the moving body can be 
represented at each instant by the rolling on one another 
of the centroids, and the motion of any points connected 
rigidly with the moving body determined when the 
centroids are known, but the example given as illus- 
trating the determination of relative motion from the 
known centroids will speak for itself. The centroids 
given arc a circle and straight line which roll on each 
other. All points rigidly connected with the circle 



Fig h 


describe trochoids, the line being regarded as fixed ; all 
points rigidly connected with the straight line describe 
involutes, the circle being considered fixed, and all these 
paths are determinate, and can be constructed if the 
position of the moving point with respect to the moving 
element, circle or line, and the centroids, the line and 
circle are given. 

r rom motion in a plane and the determination of 
centroids, we pass to motion in space. If the position 


of three points in a rigid body not in the same straight 
I line are known, the position of any other point in it may 
be determined from them, and if the three points are 
fixed in space the body is also fixed. Thus, to determine 
the relative motion of two rigid bodies in space, we have 
only to consider the motion of two triangles fixed one in 
each of them ; or the motion of one triangle fixed in the 
moving body with respect to the other reduced to rest. 
The change of position of the moving triangle may take 
place in many ways, but it may in every case be effected 
by its translation parallel to itself in a line joining the 
old and new positions of one of its angular points, and 
then by a rotation about an axis through the new position 
of that angular point. Thus any change of position of 
a rigid body may be effected by a simple translation and 
a simple translation about an axis. The simplest case is 
when the translation takes place along a line parallel to 
the axis of rotation, when, if the change of position of 
the moving body be taken indefinitely small, the instan- 
taneous axes of rotation along which sliding simulta- 
neously takp place become indefinitely near each other ; 
the motion is then a simple twist. 

“ Consider a pair of bodies having conical rolling, in 
which both cones have a motion of translation in space. 
The rotation then takes place through the conical rolling, 
and the sliding through the translation of the pair ot 
bodies.” Next consider the consecutive positions of the 
axes as forming a pair of ruled surfaces, one for each 
body, so that the motion is reduced to the rolling of the 
two ruled surfaces upon each other with a simultaneous 
endlong s iding upon each other of the generators which 
are in contact. The surfaces of these solids being the 
loci of the axes, are called axoids. Thus all relative 
motions of two bodies may be considered as the twisting 
or rolling of ruled surfaces or axoids.” The ruled sur- 
faces roll on each other without sliding, when all the 
axes meet in a point as in a pair of cones or a cone and 
cylinder ; also when the point of intersection is at any 
infinite distance, as in the case of two cylinders with 
parallel axes. These are, however, only particular and 
more obvious cases of the general condition of rolling 
without sliding, viz., that the two ruled surfaces are deve- 
lopable on each other. 

APPARATUS FOR REGISTERING ANIMAL 
MOVEMENTS^ 

registering apparatus which have enabled us to carry so 
^ far the investigation of the functions in living animals arc 
applicable to the analysis of movements of every kind in health 
and in disease. It is to this important application that I desire 
to draw your attention at the present time. 

Most of the movements whose various phases we have to esti- 
mate must be transmitted to a distance, preserving at the same 
time all their characteristics. It is by tlie medium of the air 
that this transmission is effected, and its principle is as follows : — 

Upon the organ (muscle, artery, heart) whose movements are 
to be investigated an apparatus called the exploring drum is 
applied. It IS a small metal basin closed by a caoutchouc mem- 
brane, and communicating by a longer or shorter tube with a 
similar drum, upon the membrane of which is supported a re- 
cording lever. The pen with which the extrcmiiy of this lever 
is provided inscribes the curve of the movement impressed on 
the membrane of the first drum on a cylinder covered with 
smoked paper and turning on a hori2M)ntal axis. 

I. Lei us at once apply the process of analysis to the muscular 
movements of man. For this purpose we may either grasp the 
muscles of the ball of the thumb between the flattened jaws of 
the pincers which I show you, or apply to the fleshy substance 
of any muscle an explormg drum, the knob of which rests upon 
the muscle. When by means of electricity we cause a contraction 
or tetanus of the muscle to be studied, the curve of the contrac- 
tion or that of the tetanus is recorded at a distance upon the 
revolving cylinder. 

This apparatus shows the thickening which a muscle undergoes 

> Paper read in the Biological Sectional the Loan Collection Conference^, 
by Prof Marey. 
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during contraction, and it furnishes results identical to those 
I obtained by investigating the shortening of the muscle during 
^ contraction in living animals. We are then quite authorised, to 
interpret in the same way the curves obtained m both cases. 

It is needless to insist on the numerous services which the myo- 
graphy of man may render to physiology and medicine. The 
' study of the forms of movement, of the latent period, of muscle, 
and perhaps even the rate of transmission of impulses along 
,f motor nerves, by means of this apparatus may be as easily pur- 
sued in healthy or unhealthy men as in animals. 

2. Without quitting the investigaticm of muscular movements, 
let us examine that ot the respiratory movements, and we shall 
obtain valuable information as to the means by which the im- 

' portant function of respiration is effected. We apply to the 
,v chest this apparatus formed of an elastic plate and furnished 
with two lever arms, to the extremity of which is attached a 
*1 band which surrounds the thorax. Each dilatation of the chest 
causes the spring to bend, and it resumes its position during res- 
piration. This double movement is accompanied by a rising and 
^ falling of the membrane of the drum which forms part of the 
apparatus, and which therefore becomes a regular bellows, 
causing the elevation and depression of the insciibing lever 
placed beside the cylinder. 

The respiratory curves thus obtained present certain normal 
characteristics susceptible of being greatly modified when any 
obstruction interferes with the resjuratory functions cither by 
impeding the entrance or the exit of the air, or even by opposing 
its passage in both directions. In all these cases the curves have 
a special physiognomy, and their simple inspection enables us to 
recognise the seat of the obstacle to respiration. Clinical research 
will yet discover here many points for investigation. 

3. Ilut above all there are the j)henomena of circulation, which 
have been minutely investigated both in man and animals. The 
apiiaralus by means of which we can completely analyse the 
movement of the heart, the arterial pulse, &c., have already 
rendered great service ; we are, however, right in expecting 
yet more from it, by making use of it in clinical investigations. 

Of various cardiographs, that on which I wish to dwell differs 
little from the exjilorer of which I have already spoken. The 
knob with which It is provided is applied to the icgion of the 
apex of ihe heart, and each beat of the organ is transmitted to 
the recording lever. There is seen in this pulsation of the heart 
the same elements which the physiological cardiograph has re- 
vealed in the higher animals. This beating of the heart is then 
a complex act, and the numerous details which have been dis- 
covered by graphic analysis have each a considerable importance 
from the point of view of functional invcitigatiijn. One part of 
the tracing shows us how the ventricle is emptied into the artery ; 
another enables us to appreciate the play of the auricle, the 
beating of the sigmoid valves, &c. You will easily see that the 
precise diagnosis of affections of the heart, already earned so 
far, thanks to auscultation, will be greatly improved by the 
application to man of the cardiograpU applied to the study of 
the pulsation of the heart. 

The arterial pulse cannot be separated from the pulsation of 
the heart in the study of the phenomena of circulation in man. 
Already numerous researches have been undei taken by means of 
the direct sphygmograph ; but much more may be expected from 
the use of Uie air sphygmograph {spA yi^mographe d transmission), 

I place this apparatus upon my wrist, and the artery raising a 
spring connected with the membrane of the exploring drum, 
transmits its movement to a distance by means of the tube filled 
with air, which enables this sphygmogiaph to communicate with 
the dnim to which the recording lever is attached. By record- 
ing simultaneously the traces of the pulse and those of the 
heart much information may be obtained and many errors 
avoided. 

4. 1 shall present to you, in conclusion, a new method of 
investigating the peripheral circulation. This method is based 

the principle that the variation of the calibre of the blood- 
yesiels in any part of the body is faithfully indicated by the varia- 
the volume of that part. Without dwelling on the histoiy 
ot these investigations, I may tell you that they originated many 
ye^s ago, Dr. Piegu, of Paris, having pointed out in 1846 the alter* 
contraction of the tissues in connection with 
and contraction of the blood-vessels. Since that 
Germany, Mosso in Italy, Franck at 
CMried on and extended these researches. 

of tlie movements of a column of water inclosed 
m a wmm^cating with a receiver filled whh water and 
mto wniph the hand and forearm is plunged^ was effected 


by Fick by means of a float armed with a pen. Ch. Buisson 
hit on the happy idea of transmitiing to a distance, by means of 
tubes filled with air, the oscillation of the column of water, 
and it is with his apparatus that M. Franck, in my laboratory, 
has executed a series of researches. You see the apparatus m 
action. The hind is plunged into this jar filled with water and 
hermetically closed. A vertical tube, furnished with a biUb to 
avoid the effects of the speed acquired by the liquid, serves to 
transmit to a lecording lever the oscillation of the column of 
water. You will remark that these oscillations are rhythmical 
with the hr art, and if we record them by the side of the cardiac 
pulse registered by the transmitting sphygmograph, we can 
establish the idtntity of the variations in size or, as we may term 
them, the pulsations of the hand and of the pulsations of a single 
artery. With this appxratus we may perlorm numerous experi- 
ments on the m»»chamcal effects of com[)ressioii of the arteties 
or veins, the action of the vaso-motor system of nerves, direct or 
reflex, &c. 

I shall not explain to you by the side of this method of investi- 
gation, that which we owe to Mosso, of Turin His plethysmo- 
graph, which ought soon to be presented to you, permits the 
estimation of changes of volume of the hand, and, assuredly, the 
combination of these two processes ought to lead to important 
results m the investigation of the phenomena of peripheral circu- 
lation. 

I have sought to submit to you some of the points more 
immediately applicable to man, without dwelling on the investi- 
gation ot the movements among animals. But these two orders 
of researches complement each other. We may say that most 
of the data furnished by experimentation on animals are now 
susceptible of rigorous verification on man, healthy or unhealthy. 
This verification we owe to investigation by means of precise 
apparatus and to the recording of the smallest movements, thanks 
to the registeiing instruments, the principal specimens of which 
are shovvn in this C'ollcction. 

DREDGINGS OF THE “ CHALLENGERS^ 

pROK. WYVILLE THOMSON had not set foot long in Old 
England before presenting in person a preliminary quota 
of his results to the learned bodies. T wo papors read by him at 
the Einnean Society on June I, embodlfed observations on 
Kchinodermata, a group to which, as is well known, he pre- 
viously had paid much attention. One of the communications 
described some new living Crinoids belonging to the Apio- 
crinidce. Of deep-sea forms the stalked crinoids are extremely 
rare, and have a special interest on account of their palaeon- 
tological relations ; it was therefore with satisfaction that near 
St. Paul’s rocks at 1,850 fathoms, the trawl brought up, among 
other things, an entire specimen of a new crinuid, Bathyermus 
Allrickiunus, and fragments of another, Hyocrinus Uthellianus, 
At other stations and on different occasions, were obtained an • 
other species of Bathycrinus {B. gracilis) and an undetermined 
beautiful little species of Hyocrinus^ besides examples of the 
Rhtzocrinus lofotensis of Sars ; all of these being referable to the 
Apiocrinidie. In pointing out their structural peculiarities and 
alluding to Bathycrinus^ he mentioned that the stem barely 
enlarges at its junction with the cup, the ring formed by the 
basals is very small, and the first radials arc free from the bosals 
and often free from one another, while the oral plates are absent. 
This genus appears to possess an assemblage of characters in 
some respects intermediate between Rhizocrtnus and the pen- 
tacrinoid stage of Aniedon, Hyocrinus beihelluinus has much 
the appearance, and in some prominent particulars it seems to 
have very much the structure of the paleozoic Bla/yinnus 
or its sub-genus Dichocrinus. The stem is much more rigid tbaii 
that of Bathycrinus ; the cup consists of two tiers of plates only, 
the lower is to be regarded as a ring of basals, and the upper 
consists of fine spade-shaped radials. There are five arms winch 
are pinnulated. The proximal pinnules are very Jong, running 
on nearly to the end of the arm, and the succeeding pin- 
nules are gradually shorter, all of them, however, running out 
to the end of the arm. Distally the ends of the five aras, and 
the ends of all the pinnules meet nearly on a level, pn 
arrangement is unknown in recent crinoids, although we have 
something close to it in species of the fossil genera Rotenoennuj 
and Cyathocrinus ; with this, however, their rcsemblanws end. 
Rhizocrtnus finds its ally in the creUceous genus BourgMtunnm ; 
Bathycrinus vad I/yocrtnus are evidently related to the 
but the characters of the Apiocrinidie arc nevertheless obscure m 
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the two latter. In his second paper Prof. Wyville Thomson drew 
attention to peculiarities in the mode of propagation of certain 
Echinoderms of the Southern Sea. He passed in review examples 
of the Sea-cucumbers {Holothuroids)^ Sea Urchins (the circular 
Cidaroids, and heart-shaped^ SpatansroidsY Star- fish [Asteroids), 
and the Brittle Stars [Ophiuroids). In allusion to their phases of 
development he stated the majority of these pass from the egg 
without the intervention of a locomotive pseudembryo. Among 
other data in support of this view he said, that while in warm and 
temperate seas “ plutei ” and “bipinnari ” were constantly taken 
in the surface-net ; yet during the southern cruise between the 
Cape of Good Hope and Australia, only one form of Eebinoderm 
pseudembryo occurred, and which was considered with some 
little doubt as the larva of Chirodota from the presence of dermal, 
calcareous, wheel-shaped spicules. Furthermore Prof. Wyville 
Thomson descrihed in detail the almost constant occurrence among 
the majority of the foregoing groups a curious, reccptacular poucli 
wherein the young are carried until arriving at a certain maturity. 
This marsuptum is situated on the dorsal portion of the body, is 
composed of a series of plates which meet centrally and permit 
of the young creeping about and returning to it for slielter. I'he 
young derive no nutriment from the parent while contained in 
the “ nursery,’’ other than it may be a mucous secretion. 


THE U.S. WEATHER MAPS^ 

I N this fourth contribution to meteorology, Prof. I^oomis dis- 
cusses certain points of a miscellaneous nature which have 
been either very slightly or not at all examined in his three 
previous contributions. The movements of areas of high baio- 
ineter, which are of so great importance in theii rcUtions to 
weather and climate, have been examined with the result that 
while the average track of areas of low ])tessure across the 
United States is nine degrees to the north of east, the track of 
areas of high barometer advance bjward a point seveial degrees 
south of east, and with a velocity somewhat less than the 
former. 

As r^ards the conditions under which the montlily minima of 
temperature occur, it is shown that these conditions, vi/., winds 
very light, sky dear, and jires-ure above its nunn lieight, are 
sulxstantially the same at Jakutsk, Sil^cria, as at New Haven. 
Prof. Loomis is of opinion that it is true universally that jKiiods 
of unusual cold are generally accomjianicd by a barometei above 
the mean, and by a descent of air from the upper regions of 
the atmosphere. These areas of high barometir have a broader 
significance than is here implied. It Is the still, clear, and dry 
atmosphere accompanying them, ani iU t elation^ tiy ierrcstruil and 
solar radiation, which afford the conditions of extreme tempera- 
tures. The monthly minima of the cold months of the year 
and the maxima of the warm months both frequently occur under 
the conditions afforded by areas of high pressure. On the other 
hand, in North-western Eurofie it is often obierved lliat the 
minima of temperature during the w’arm months repeatedly occur 
within areas of low pressure wliere very light easterly and 
northerly winds prevail. In discussions of the relations of tem- 
jrerature and pressni'e, it is seldom kept steadily in mind that the 
given temperature is merely the temperature oliserved within a 
few feet of the earth’s surface, which, as regards areas of high 
pressure, will nearly alwa>s mislead if it be used as a basis from 
which to estimate the temperature of the higher strata vertical 
to it ; the surface temperature being abnormally low in winter 
from contact with the cooled surface, and in summer abnormally 
high from contact with the heated surface of the earth. 

The examination of storm paths in America, the Atlantic, 
and Europe is important from the bearing of the subjects on 
climatology and weather-forecasting. Some interesting results 
of such an examination are given by Prof. Loomis in the average 
aths marked on the chart accompanying the paper. The results, 
owever, arc not calculated to be practically useful until the 
average paths be laid down for each month in the year, owing 
to the very great differences in these paths as regards different 
months. Thu.s, in North-western Europe, during the spring 
months, when east winds are most prevalent in Great Britain, many 
storm tracks, or the course of barometric depressions, are more 
southerly, and during the winter months more northerly than 
that indicated on the chart. If the track of storm-centres in 

* Results derived from an examination of the United States Weather 
Maps and ether smirces. By Prof. Elias Lo •mis. Yale College. Fourth 
Paper. From the jrie wfdc e w youmtU id Sciomee mmd Arts, vol. ai., Jan. 


winter generally took the line of The Channel, our winters would, 
on the average, be much more severe than they are, owing to 
the greater frt^uenev of easterly and northerly wind«, which 
would necessarily follow. But open winters are the rule in these 
islands, and even as far north as Faroe, where, during winter, 
southerly and we.sterly winds largely preponderate, thus showing 
that the central tracks of the majority of our winter storms lie to 
the nor.h of Faroe. The exact determination of the average 
monthly tracks and the moie marked deviations from them 
would thiow light on seveial important questions affecting the 
climatology of the whole of North-western Europe. 

Since the average velocity ot storms over the United States 
as deduced by Prof, l.oomis from 485 cases, is twenty-six 
miles per hour, and over the Atlantic, as deduced from 134 
cases, is 19*3 miles per hour, aid the average velocity of 
European storms as deduced by Prof. Mohn is 26*7 miles 
per hour, it follows that storms travel less rajiidly over the ocean 
than over continents. If further impiiry confirms this result, we 
have here a valuable contribution to the theory of storms which 
will likely lead to a clearer insight into the causes which regu- 
late their rate of propagation over the earth’s surface, accelerat- 
ing it in some cases, and in others retarding it as is frequently 
seen off the coast of Newfoundland and in the Bay of ihscay. 


NATURAL SCIENCE AT CAMBRIDGE 

T he Cambridge Natural Science Tripos has just 
entered upon a new phase of existence. The recent 
examination is the first in which a division into two parts, 
elementary and advanced, is carried out, the former being 
held in June and the latter in December. Candidates 
who do not satisfy the examiners in the first part are not 
permitted to compete in the second. The final class-list 
IS to be based on the alphabetical principle, but the first 
class will consist of two divisions, each arranged alpha- 
betically, and the subject or subjects for which a man is 
placed in the first class are to be indicated, while a spe- 
cial mark will reward supirior proficiency. This system 
removes some of the worst faults of the competitive 
system, and is of especial benefit to the more able men. 
One subject wdll not be pitted against another as regards 
marks, an accumulation of cramming in several subjects 
will not serve an inferior man, and clear testimony will 
be given that a man has a comiietent knowledge of a 
subject, or that he is specially piolicitnt in it. With such 
arrangements, the value of the examination will largely 
depend upon the wisdom of individual examiners. It will 
be obvious that there should be at least two examiners in 
each subject instead of one. Also the pittance they re- 
ceive should be transformed into fair remuneration, which 
will, no doubt, be done as soon as the University has 
more funds act its disposal. 

It was lo be expected that a new system, by which no 
man receives any credit in a subject unless he shows 
satisfactory knowledge of it, and by which the examina- 
tion is limited to three days, would produce a large 
number of failures to attain honours. The number of 
candidates in June was forty-four, a large increase ; of 
these only thirty-one obtained honours, while ten others 
received the ordinary degree. On scrutinizing the papers, 
it appears that there is a difficulty in equally adjusting 
the questions which probably have affected the result. 
Two questions in each subject, except human anatomy, 
are given in every paper ; one question only is set in 
human anatomy, which is introduced for the first time. I 
will quote some of the questions in geology arid in physio- 
logy, giving fair samples ; and it will be plain that they 
are not equivalent in difficulty, and that students of 
moderate ability and reading might gain honours by 
answering the former much more easily than the latter. 

“ In which of the three great divisions of stratified 
rocks do fossils of the genera Ichthyosaurus, Phacops, 
Calamites, Voluta, Terebralula, Ostrea, and Micraster 
respectively occur?*' “Volcanic rocks have been di- 
vided into two classes, acidic and basic. Give the name 
and mineralogicial composition of a common rock ofieooh 
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class/^ “ To what conditions of deposit do fossUs of the 
following groups of genexa respectively point? — i. Unio, 
Paludina, and Cyrena. 2. Nautilus and Globigerina. 
Illustrate this by reference, in each case, to a British 
example.” 

“ Explain what is meant by ‘ arterial tonus.* State 
generally what is the origin, course, distribution, and 
mode of termination of the nervous channels by which 
the brain and spinal cord influence arterial tonus.” 
“ Describe the rhythmical respiratory movements of the 
glottis in mammalian animals, refen*ing to the mode of 
action of the most important muscles which are concerned 
in their production.” 

I only wish to point out the contrast in difficulty be- 
tween the above sets of questions, without offering any 
opinion as to the suitability of either. In zoology and 
comparative anatomy the following question seems rather 
unusual for such an examination. — “ Briefly describe the 
internal economy of a beehive, and the mutual relation- 
ships of its inmates.” Here is a question in geographical 
distribution : — “ In what countries are the following ani- 
mals found —the orang iitan, vampire-bat, tapir, leopard, 
elk, emu, and python? State what principles of zoo- 
geography are dcducible from their distribution.” It seems 
to me that a knowledge of the distribution of all the more 
important species is far beyond the pass qualification for 
an honours* examination. In admitting men to such a 
qualification, tests should rather be applied which every 
student of a subject ought to be able to respond to ; but 
it is questionable whether we can yet expect every student 
of zoology and comparative anatomy to state concisely 
the doctrine of evolution as employed in biology.” 

It IS not stated in how many subjects a candidate must 
pass in order to obtain honours ; nor arc any named as 
essential. There is a strong feeling that elementary 
chemistry and physics should be made compulsory on all, 
and that students should be allowed to present them- 
selves in these subjects at an earlier period of their 
course. G. T. Be'itany 


NOTES 

Wj. lire glad to learn that upwaids of 1,000/. has been sub- 
.sciibed towards the Chemical Society Kesearch Fund, so that the 
Council are now 111 a position to accejit Dr Loiigstaff’s generous 
ofTor of 1,000/. lo form a permanent fund. We only hope that 
the fund may still he largely increased. 

Ttik Albert Medal of the Society of Aits for ‘‘distinguished 
merit in promoting Arts, Manufactuies, and Commerce,” has 
this year been unanimously awarded lo Sir George B. Airy, 
K.C !>., the Astionoiiicr Royal, for Eminent Services rendered 
to Commcicc by his Keicarches m Nautical Astronomy, and in 
Magnetism, and by his Improvements in the Application of the 
Manners Compass to the Navigation of Iron Ships.*’ A prize 
of a Gold Medal was awarded to Mr. Hcarson for the best 
“ Revolution Indicator,” which should accurately inform the 
officer on deck, and the engineer in charge of the engine, what 
are the number of revolutions of the paddles or screw per 
minute without the necessity of counting them. For papers 
read before the Society medals have been awarded as follows : — 
To Mr. Clements R. Markham, C. 13 ., for his paper “On the 
, Cultivation of Caoutchouc-yielding Trees,” Mr. W. T. Thorntan 
for his paper “ On Irrigation Works in India,” Mr. E. Hutchin- 
son for his paper “On the Development of Central Africa,” 
fMr. W. Valentin for his paper “ On Dextrine-Maltose, and its 
use in Brewing.” 

II. N. Moseley, M.A., has been elected to an Extra- 
ordinary Fellowship at Exeter College, Oxford, tenable for five 
years under a special ordinance sanctioned by the Visitor, Mr. 
Moseley, who was educated at Exeter College^ proceeded to his 
B. A. degree in 1868, having obtained a “first class ” in natural 


science in Trinity term of the same year. He was elected in 
1869 Radcliffe Travelling Fellow, and has recently been one of 
the scientific staff* of the expedition of II.M.S. Challenger. 

M. Waddington intends to establish Fellowships in the 
several French Academies in imitation of the Fellowships of the 
English Universities. The French Fellowships are to hold good 
only for a limited period, and will not be subject to the restric- 
tion of celibacy. The credits will soon be asked for from the 
French Assemblies. 

In the University of London D.Sc. Examination Mr. Thomas 
Carnelley and Mr. Frank Clowes have passed in Inorganic Che- 
mistry, Mr. James Gordon MacGregor in Electricity (treated ex- 
perimentally), Mr. Edward Bibbins Aveling in Vegetable Physi- 
ology, and Prasanna Kumar Ray in Logic'and Moral I’hilosophy. 

On Thursday last the master and other members of the London 
Cloth w’oikers* Company visited Leeds, in order to inspect the 
working of the Textile Industries’ department of the Yorkshire 
College of Science, which was founded and endowed by the 
munificence of the Company. The visitors expressed their 
satisfaction with the results of the en lowmeiit, and the master, 
Mr. Wyld, in replying to the toast of the Company, showed that 
he had an unusually high idea of the duties which devolved on 
the London Companies as trustees of the large funds which 
belonged to them. While placing a high value on technical 
education, moreover, he expressed the opinion that any special 
education divorced from, or not based on, wide general culture, 
would be defective and inefficient. 

Mr. Lloyd, the president of the trustees of the Fisk donation 
for the construction and fitting up of the San Francisco Obser- 
vatory, arrived in Paris at the end of June, His first visit was 
to M. Leverricr, who gave him every assistance in his power to 
cnalfle him to fulfil the object of his mission. Mr. Lloyd is at 
hheity to use the observatory grounds for any experiments in 
connection with his large refractor, which it is intended to con- 
struct. M. Leverrier concurreil with him in not attempting to 
construct a lens of moic than one metre in diameter. ITic 
money at the disposal of Mr. Lloyd is 200,000/. 3 'lie law-suit 
IS at an end, and the donation of a surilar sum for the museum 
is cancelled, but the astronomical donation has been confirmed. 

J’roi. H. G, Seelfy has been appointed Professor of Geo- 
graphy at the (Jucen’s College for Ladies, Harley Street. 

The Geologists’ Association are to make an excursion to the 
Noith Wales Border on Monday, July 17, and five following 
days. 

The forty-second annual meeting of the Statistical Society 
was held on June 27, at the Society’s Rooms, the President, Mr. 
James lleywoud, F. R.S., in the chair. The rcpoit read showed 
that the Society continues to advance steadily m numbers and in 
public estimation. 

We have before us the commencing number of “ The Pro- 
ceedings of the Linnean Society of New South Wales,” which 
contains papers by Mr. Brazier, C.M.Z.S., on a new species of 
Australian and Solomon Island shells ; by Mr. Ramsay on a 
new species of Ptilotis from the Endeavour River, with some 
remarks on the natural history of the East Coast Range near 
Rockingham Bay, and by Mr. Maclean, the President of the 
Society, on a new species of Damlrophis from Cleveland Bay. 
We arc convinced that a work so well commenced has the 
good wishes of all interested in the diffusion of science. 

Mr. Alexander Agassiz, in his recent trip to Peru, found 
occasion to conclude that the Pacific, within a comparatively 
recent time, extended through gajis in the Coast Range, and 
made an internal sea which stood at a height of not less than 
2,900 feet, and probably much above this. This is proved by 
the fact of the occurrence of coral limestone 2,900 or 3,000 feet 
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above the sea level, about twenty miles in a straight line from 
the racific. The corals are of modem aspect, although the 
species are undescribed. The fact that there are extensive saline 
basins at a height of even 7,000 feet on the coast of Peru would 
seem to indicate that the submergence was at one time still 
greater than that suggested. Indeed, eight species of AUor- 
c/icsUs, a salt-water genus of amphipod crustaceans found in 
Lake Titicaca, would seem to indicate that this lake, 12,500 
feet above the sea, must have been at one lime at the sea-level. 

Wf. have received Part II. of vol. ii. of the Tfimsm lions of 
the Norfolk and Norwich Naturalists’ Society. The Society, 
which has just completed its seventh year, has gradually been 
increasing in numbers, and there arc now 150 member^, many of 
whom are well known to the scieniiPc world. The Society’s 
efforts to carry out the objects for wliicli it was established have 
been, on the whole, successful. Of the papers jirintcd in extniso^ 
a series of twenty letters foiming a most interesting corre- 
spondence between (lilbert White and Robert Mandiam, is by 
far the most important. This is rendered still more interesting j 
by the valuable notes contributed by Mr. llarting and Prof. 
Newton. Of the other original papers, we may mention llie j 
Meteorological Report and the Ornithological Report, by Henry 
Stephenson, F.L.S. (author of the “birds of Not folk’’)*, aLo 
the concluding portion of TvTr. Gtklait’s Iht of the plants Iiiown 
to occur in Norfolk. The latter forms a ])ort on (t)ie sixth) of 
the Fauna and Flora of the ('ounty, which the Society is printing. 
Among the occasional notes and observations some inteicsting 
facts are rccorvlcd. 

Tdi.ur. Mjm/CLR, of the I .8. Navy, v/cicani frona L^Kxploia- 
Uitr, is organising a scientific expedition to the Arctic Seas, at j 
Norwich, Connecticut. 

A VFiiY destructive cartliquake was fdt at Coiinth (Greece) 
on June 26, and another of the same date in Ausirla. 

At the Loan C'ollection duiing tlie ]n‘es<“nt week, twelve 
demonstrations of apparatus were given on Monday, the same 
number on Tuesday, and si^ on A\ edncs<]ay ; four will be given 
to-day, four to-morrow, and ten on Saturday. 

Two handbome works have ju'^t been imblishcd by Masson \ 
of Paris — ** Le Microscope, son Km]jloi et scs Applications,” by j 
Hr. j. Pellelan, with 278 figures and four plates, and “ Traite | 
d’KIectriciU- Statique,” by Prof. E. Mascarl, two vole, with 298 
figures. 

Prti:rmann’s MitthcUnnr^cii for June contains a considerably 
detailed account of the rc.sults of the discovery of Franz-Jos-f 
I^and by the Payer-Weypreclit Expedition, founded on the work 
recently jmblishcd at Vienna Ity J/ieul. Payer. Accompanying 
the jtaper is the first satisfactory map yet published of the newly- 
discovered land, in which all the details of the sea and land 
are shown, as well as all the names im])osed by the leaders of 
the expedition. Dr. C’outo do Magalhacs’ Travels in Ara- 
guaya” are concluded, and a biief synoptical summary is given 
of Walker’s new statistical atlas of the United States. 
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the aquarium is in every respect favourable, and there is a large 
amount of tnnk accommodation, which has been arranged so 
as to contain both lalt and fresh-water fish. The fresh- water 
tanks are perhaps the largest of the kind in the country, one of 
! them containing over 20,000 gallons of water. A seal-pond is 
being constructed, and an eight-horse power engine sends the 
fresh and salt water from the reservoirs below to the tanks 
above. The reservoir for the former is capable of containing 

90.000 gallons, w'hilc that for the latter has a capacity of 

150.000 gallons. It is liopc\l that the aquarium wall do good 
service as a school for practical notural history. 

VARlors sanitary men mes (accerding to Dr. Tliolo/.an) have 
recently Itecn adopted l>y die I'mkidi and Persian Governments 
with reference to tlie outbreak of plague, which commenced in 
Mesopotamia in tlie early part c>f the year. Since the beginning 
of March a sanitary corJon has been established on the north of 
the invaded territory, on the most frequented route of Kurdidan 
and Syria, lietwecn Tecril and Kifri. On the south a quarantine 
of fifteen days is obligatory since April i on all vessels sailing 
the Tigris and the ICuplirate-^. It is at Kourna, at the conOucncc 
of these rivers. 'Phe ports of the Persian Gulf are protected 1 y 
a quarantine which vessels from infected localities have to 
undergo at tlie island of Kez/er, formed by junction of the Oli^tcl 
Aral and the Kaioun. Since Ajiril 10 all communications by 
land between Persia and Mesopotamia are subject to a ipiirun- 
tine of fifteen days. For three years, it may be aided, all pil- 
grimages into the infcc^pd country, by Persian subjects, have 
been inteidictcd. To fully comprehend this system of pro'cciion 
it should be remernbcied that on the west and north-west, for an 
extent of thr(*c degrees of latitude, no artificial bnrrier ln> been 
or can bc'cstablislied against the plagvic ; but there arc, haj'.pily, 
natural obstacles, which prove tnuch more efficacious, the infected 
region being there bounded by the deserts of Syria and Meso- 
I potamia. The gi cater rarity of communications llierc rendcis 
restrictive measures, on the airiving caravans, easier. Judging 
from past outbreaks of ]>lague, it xvas anticipated that tbc iircsent 
woull decline in June (after icaching its a'n:' in tlie end of 
May), and disappear fioni Mesopotamia in July. Put it may 
send off' hoots to Pussora, Loiicheic, and Aiabistaii, and a .s’ill 
gi eater danger U the introduction of germs of the plague into 
the high plateaux of Anatolia, Kurdistan, and Persia. 

An interesting addition to tlie literatineol insectivoious plants 
is furnishol by a reprint, by Casimiv De Candolle, from the 
yirc/iir't's (Irs Sciences PiiysuiHcs ct NainrdleSf “ Sur la StruCUuc ct 
les Mouveiuents de l''euilh!h dc Dionuu muu'ipulal' Wi h regard 
to the power of dige tion, M. Dc Candolle comes to n umclu- 
sion ojipo^ed to that of Darwin, that the absorplv'^^ 'd animal 
substances i.s not directly utilised by the leaves, aj^d is not nccts-j 
sary to the development of the plant. He con^^ders their ana-' 
tomical structure favourable to the hypothesis movement 

of the two valves of the leaf results from var^^-tions of turgidilyj 
of the parencltyma of thrir upper surface. 


The Idndley Tabrary, to which we referred last week (p. 200), 
does not belong to the Horticultural Society, nor w'as it bought 
by it. It was purchased with part of the surplus of the pro- 
ceeds of the International Horticultural Exhibition and Botani- 
cal Congress held in London in 1866, and is vested in the hands 
of sundry trustees, who will be grateful for any donation. By 
permission of the Horticultural Society the library is deposited 
in its rooms. 

The twenty-eighth annual meeting of the Somersetshire 
Archaeological and Natural History Society wall be held at Bath 
on July 18, 19, and 20, under the presidency of Mr. Jeroin 
Murch. Several excursions have been arranged. 

The first aquarium erected in Scotland was opened at 
Rothesay, in the island of Bute, last Thursday. ".The situation of 


A SINGULAR and useful society is in the ^^7 formation at 
Paris, Seventy-two institutions of Franr® have met in the 
Hotel of the rue de Grenelle to organize ^ general topographi- 
cal association. Each institution becom^’^S ^ member engages 
to prepare a topographical map of its comrnune, witli roads, 
.streams, mountains, &c. As the number institutions in France 
exceeds 40,000, the number of registered adherents is very small 
indeed ; but more are expected to join, Govern- 

ment takes interest in the associatioT- "Ihe scientific value of 
such maps may not be great, but result in the diffusion of 
geographical methods and jtromoti^*' knowledge is iimpics- 
tionable. * 

Cart. Roupaire has delivered Geographical Society 

of Paris a lecture on the results of the^’'?'^’^'^®/ Tunistar 
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thotts. The measures taken last year on the Algerian side 
^^liave been verified. The same level has been found for the 
"itonnecting station with an immaterial difference of 2*80 metres 
ha favour of the operation. The altitude at Gabes is only 46 
metres, which is no obstacle to the channel being opened. 
Every objection raised by an Italian Commission has been set 
ilside. MM. d'Abbadee and de Lesseps promised their help and 
tiestified their satisfaction. 

The half-yearly general meeting of the Scottish Meteorological 
Society will be held to- morrow. The business before the meet- 
ing will be — I. Report from the Council of the Society. 2. No- 
"tice as to observations of the velocity of the wind at different 
heights, by Thomas Stevenson, F.R.S.K., F.G.S. 3. Me- 
teorological Register kept by James Hoy, at Gordon Castle 
from 1781 to 1827, communicated to the Society by His Grace 
the Duke of Richmond and Gordon, with remarks thereon by 
Hr. Buchan, secretary. Tliis, we believe, is a very valuable 
register. 

Mr. E. F. Flower has published ** A Sequel ” to his much- 
needed pamphlet on ‘'Bits and Bearing Reins.” We are glad 
to see that his efforts to abolish the useless and cruel bearing- 
rein, and to introduce a rational and humane, and therefore 
scientific, way of managing horses has been largely successful. 
We cannot see how any man who wishes to be “merciful to 
his beast ” can, after reading Mr. Flower’s pamphlet, persist in 
the use of the bearing-rein, which after all is quite unnecessary, 
find no doubt tends to make a horse contract vices. 

Nos. 4 and 5 of the /(? 7 c/a Weather I\evmu give a very good 
summary of the weather of the State of Iowa during December, 
January, and February last, dividing the season into nine 
decades. The winter was unusually mild, being 10" *5 above the 
iverage of Iowa winters, while during the third decade of 
December the excess rose to 19“ *7. Less than an inch of rain 
fell in the north-west of the State, but in the central countries 
the fall was large, amounting to 9*60 inches at Davenport, 
ijeveral interesting practical tables are added showing the days 
of thaw when the maximum exceeded 32*, days of frost whtn 
the minimum fell below 32”, and days of cold when the tempe- 
rature fell to zero or lower. Sudden colds following in the wake 
of storms are also detailed, together with the barometric rise, 
and the velocity and direction of the wind, accompanying thetc 
great falls of temperature, which form so marked a feature in 
the climate of America. The alleged change of climate from 
the cultivation of the soil and the destruction of forests by wliich 
the summers, as staled, are becoming warmer and the winters 
colder, is a question which deserves to be carefully examined. 

We have received “Results of Meteorological Observations 
made at the Bath Royal Literary and Scientific Institution during 
the Ten Years ending February, 1875,” ^7 1 ^'® Leonard 
IBIomefield. The pamphlet, which is an extract from the “ Pro- 
ceedings of the Bath Natural History and Antiquarian Ficll 
Club,” is a conscientious piece of work, evidently got up with 
the greatest care. The instruments appear to be fairly placed, 
except the rain-gauge, which is fixed in a faulty position, viz., at 
the top of a building. The monthly and yearly mean tempera- 
tures have been deduced from the 9 a. m. observations corrected 
diurnal range, though it may well be doubted whether 

^fieans ” can be calculated from observations made at oidy one 
^our of the day and whether any diurnal range corrections yet 
exist applicable to Bath. Some very interesting comparisons 
t^re drawn between the climate of Bath and other parts of 
England, with on the whole a just apprehension on the part of 
the author of the misleading nature of data when based on the 
observations of different years. Some of the differences, how- 
ever, pointed out by Mr. Blomefieki, such as the higher tempera- 
ture of Bath as compared with Fxeter duiing January and 


February disappear when a comparison is made from observa- 
tions taken during the same years at each place, or from results 
obtained by the method of differentiation. Among the interest- 
ing results arrived at is the higher temperature of the river as 
compared with that of the air at Bath amounting to 2®*$ on a 
mean of the year, rising in June to 4“ *6, and falling in February 
to o**’5. In many respects the pamphlet is a valuable contribu- 
tion to the meteorology of the south-west of England. 

Dr. H. Hamberg, Assistant Professor of Meteorology at the 
University of Upsal, has written in the “Proceedings of the 
Royal Academy of Sciences,” Stockholm, a very interesting 
paper on the development of the barometric minimum accom- 
panying the thunderstorms which occurred in Sweden and 
Norway from July 14 to 20, 1872. From the data before 
him, Dr. Hamberg concludes that the barometer fell most 
where the sky was cloudless, and that the fall of heavy rahi 
was generally attended with a rise rather than a fall of the 
barometer, much in the same way as Dr. Hann has shown to 
take place within the tropics at Batavia. The question is as 
difficult as it is important in meteorology, and the investigation 
of the behaviour of the barometer during our summer thunder- 
storms is likely to lead to most valuable results. 

The additions made to the Royal Aquarium, Westminster, 
during the past week are as follows : — A large collection of 
fresh-water fish, including Carp, Bream, Chub, Perch, Roach, 
and Trout, presented by the Earl of Aylesford ; Sand-eels {Am- 
modytes lancca)^ Gemmeous Dragonettes {Callionymus lyra\ 
lAim^-(\%h.{Cyclo/>terii 5 lu 7 nptis\ Five-bearded Rocklings {Motdla 
mnstela)y Sea Bream {Cantharus lineatu 5 \ a shoal of young 
Tvobsters {Ifomams vu/garis)^ hatched in the tanks. 

The additions to the Zoological Society's Gardens during 
last week include eleven I.ineated Pheasants {Euplocamus liue- 
aius)^ nine Amherst Pheasants {Thanmalea amherstur)^ nine 
Gold Pheasants {T, pktn) and two Peacock Pheasants 
pleitrofi chiuquis)^ bred in the Gardens ; a Cape Buffalo {Bubalus 
differ). 


I SCIENTIFIC SERIALS 

The January number of Rcicheit and Du Bois-Reymoml’s 
Arch IV opens with the conclusion o' L. Ditlmei’s lengthy com- 
munication on double monsters.-- Cat I Sach-; de.scnbes .ninl 
figures the terminations of neive fibres in certain tendons. — In a 
long controversial article, IVof. Hitzig defends his own aii«i 
Fritsch’s conclusions with respect to the functions of the cerc- 
bium against Hermann, Braun, Carville, and Duret. — F. Boll’s 
article on the Savian vesicles found in the torpedo about the 
nasal orifices and between the external edges of the electru a I 
organs and the limb-cartilages, is vciy interesting, liecause be 
demonstrates the existence in their ejui helium of spindle-shajied 
cells corresponding in charac’er to tlio'^e so commonly found in 
special sense organs. — Dr. C'olasanti, of Rome, gives an account 
of the results of section of the olfactory nerve in the frog. He 
finds that there is no consequent alteration in the nutrition or 
appearance of the olfactory cells or of the peripheral ramifica- 
tions of the pale nerve-fibres.— Dr. Colasanti, m another short 
memoir shows that the fcrtili.sed hen’s egg may be reduced In 
temperature to from — 7” to - 10" C. without its vitality being 
destroyed or in any way inteifcred with. — Rabl-Ruckhard con- 
tributes an elaborate account of the brain and cerebral nerves of 
the black ant {Camponolus ligniperdus). 

The March number of the Archtv contains a very interesting 
account by P. Guttmann of his new experiments on respiration. 
Investigating the respiratory pau.se following on inspiration, he 
found that in vagotomised rabbits this pause docs not occur. 
The possible reasons for this are discussed. In rabbits, in whom 
apnnea has been produced, it is always found that when the 
apnoia terminates, an inspiration, not an expiration, is the first 
phenomenon, — Bernstein and Steiner contribute an important 
paper on the transmission of contraction and the negative varia- 
tion in the muscles of mammalia ; hut the iniriciicy ot ihe sub- 
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lect does not admit of a brief abstract. — Anotlier valuable paper 
on this subject, by Du Bois>Reymond himself, is commenced in 
this part. It constitutes the second part of his researches on 
negative variation of tlie muscular current during contraction, 
and must l)e consulted by all workers in this difiicult branch of 
research. — Dr. Wenzel Gruber has five papers, some of consider- 
ible length, on various anomalous muscular dispositions. Such 
papers should be condensed as much as possible. 

The two last numbers of the Nuoi^o Giornah Jiofanico 
Haliano arc chiefly occupied with Italian botany. — Among 
papers of more general interest we have a descri[)tion by A. 
Mori, of the structure of the wood of JWiploca j:^ru'ca ; and two 
by Prof. Caruel ; — On the flowers of Cetatophyllum^ in which he 
describes the peculiar contrivance for the fcriilusation ol the 
female flowers, the rigid leaves appaieiitly serving as the channel 
of transport for the pollen ; and observation.*? on Cynomorium^ 
in which several points iji the structure of tl)e flower arc detailed, 
and the author gives Itis adhesion to Dr. Hooker’s suggestion of 
a possible genetic connection between llalanophorc.u and Ilalo- 
ragese. 

Zeitschrijt dcr Ocsl<.‘rrfUhhLhtn Gcsrliicha^i fur ^feUvroJogie^ 
.March 15. — The first article is by Ihof. Tomasclick, of Briinn, 
on mean temperatures as thermal constants for vegetation. The 
’aw, formerly pointed out by him, of llie dependence of the 
commencement of blooming, on tlie height of daily mean tem- 
peratures, appears not only not to be shaken, but to be sup- 
ported by an investigation of the results for the exceptional year 
1862. — The next article is by Dr. Harm, on the result? of 
observations on Mount Washington and Pike’s Peak. During 
very cold weather, the change of temperature with height is less 
than usual, amounting only to about 0*3 ' C. for each 100 metres, 
10 that the equilibrium of the air veitically must be at such times 
very stable. The mean decrease w itli height in the dry climate 
♦ »f Pike’s Peak is somewhat gi cater than in the Alps and at 
Mount Washington. The daily and monthly langes are cxcc.s- 
sive on the elevated plains. Dr. Haim greatly regrets the im- 
practicable form in which tlie reports have been published, 
considering the desirability of having the actual observations for 
Pike’s Peak and Colorado .Sjuing.s, two stations better situated 
brmeteoroh'gical purposes than any others m the world, accom- 
])anied by the proper data and cmiections, which are here 
wanting. — In the Klcinere Mittheilungcn we find a desciiption 
of Rcdier’s self-registering barometer. 

Journal lit' Ph) stt/ut% Pebruaiy. — This number commences with 
the first part of a paper by M. Jarain, describing lus recent 
researches on magnctibin. He gives an account of his methods 
of observation, otters some theoretical ideas on tlie nature of 
magneti-m, and discusses magiielic conductivity and distribution 
in a thin plate.- — In a note on meteorology applied toagiiculluie, 
M. Marie Davy gives some interesting tables with rcfeicnce to 
changes observed in wheat at different dates (the rdauon of 
transpired water to the temperature and actinomelric degree, 
the weight of constituent sub-^tance^, proportion of nitrogen in 
stalk, icc.). lie considers that by Ihc end of May or litgmuing 
of June, according to locahly, one may generally deduce fiom 
meteorological data the probable value of the coming harvest, 
save in the case of exceptional pertur]>ations, whose injurious 
action is circumscribed. — M. Duter investigates the di.strinution 
of magnetism m circular and elliptical steel plates. 

Gazzetta Chimua Italiana, 187O, fascicolo ii,— This part 
commences with a paper by G. Pisati in continuation of former 
researches entitled ; — On the elasticity of metals at different tem- 
peratures. In this paper the author treats of the elasticity of 
torsion at various temperatures of wires of silver, iron, steel, 
copper, brass, gold, platinum, and a'uminium. The apj^aralus 
employed is figured, and the resulis shown in many cases 

t raphically by means of curves.— On the production of ozone 
uring the evaporation of water, by G. bellucci. — The modilica- 
tions of starch in plant?, by M, Mercadante. —Synthesis of 
propyl-isopropyl-bcnzeue, preliminary note by Ik l^aterno and 
r. Spica. This hydrocarbon, of v/hich the formula would be 

I&I^’^C.H prepared by the aaion of zinc 

ethyl on cumene chloride. It is a liquid a little lighter than 
water boiling at about 205°-— 208k Other hydrocarbons boiling 
at a high temperature arc also produced during the reaction, d’he 
authors propose to continue their researches. — The absence of 
leucine in the product of the germination of graminaceie, by M. 
Mercadante. — The remainder of the part is devoted to abstractf 
of papers from foreign sources. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, June 15.— Researches illustrative of the 
T’hysico- Chemical Theory of Fermentation, and of the conditions 
favouring Archebioas in ])rcviously Boiled Fluids.” By H. 
Charlton Bastian, M.A., M.D., F.R.S., Professor of Patho- 
logical Anatomy in Dnhcrsiiy College, London, and Physician 
to University College lIos[)iial. 

The author first calls attention to the fact that no previous 
investigator has professed to have seen well-marked fermentation 
set up in urine that ha<l been boiled for a few minutes, if it has 
Iheicafter been guaulcd from containiiution. The previous in- 
variable barrenness of this fluid after boiling has been ascribed 
by germ-theorists to the fact that any organisms or germs of 
oiganisms whicli it may have contained were killed by raising it 
to the temperature 01 212'' F. (100" C.). 

In executing some of the cxjieriinents with urine described in 
this commiinicaliou, t\vo chcn.ical agents have been brouglit into 
operation under novel conditions, and an ordinary physical in- 
fluence has been employed to an entirely new extent. In several 
le.spccts, therefore, these new t xpeiiiiicnts differ much, as regards 
the conditions made use of, from those hitherto devised for 
throwing light upon the much-vexed questions as to the possible 
origin of Fermentations independently of living organisms or 
germs, and as to the present occurrence or non-oecurrence of 
Aichcbiosis. 

The chemical agents employed under new conditions in these 
expeiinunts WTie liquor pota^i^a and oxy u~ -hoih of them being 
well known as stimulant*, if not as promoters, of many feimcnin- 
tive ]uoccs es. 

It has been iccogniscd by several investigatois of late yeais 
that neutral 01 .slightly alkaline organic fluids aie lalher moie 
pionc to undergo fcrmeiilation than slightly acid fluids. I'his 
tact may be easily demoastiated. As the author pointed out in 
1S70, if two pillions ol an acid infusion are ex[»o.->ed side by side 
at a tcmpeialure ol 77’ F. 125' C.) iei mentation may be made 
to ap]>ca) eailicr and to make moic rajiid progress in either of 
them by the sirnjdc addition of a few diojis ol li<iuor j ota. .e ; 
on the other hand, if a neutral infudon be taken and simil.arly 
divided into two poi lions jilaced under the same conditions, fci- 
mentation may be retarded, or rendered slow er in cither of them 
at will, by the simple addition to it of a few' drops of acetic or 
some other acid. 

A neutral or faintly alkaline organic .solution cm in tJiis way 
be demonstrated to possess a higher dcgtcc of fennciitabilily 
llian an ulheiwise sunikir acul oigainc solution, ft seems, theio- 
fore, obvious that the changes ca|)able of taking jilace in /W^z/ 
aciel and neutral soliuions icstiectively should also vaiy consider- 
ably. Numerous c\]JCiiriiuuts by diflerent observers have demon- 
strated the corrcclne&.s of this inference. Boiled acid infusions 
guarded from coutainination mo .tly leinain pure* and barren it 
kept at teinpcraUirc^ below 77“ F. (25'* C. ), though other in- 
fusions similarly treu.ied and similar in themselves, except that 
they have been rencleicd neutial by an alkali, will oftentimes 
become corru\>t and swaim with organisms. "J'he latter result 
follows still more frequently with neutral infusions when they 
are exposed to a higher generating temperature in the w^arm-air 
chamfjcr ; and under this stronger stimulus a small number of 
boiled acid fluids will also ferment. 

On the other hand, the influence of oxygen in promoting fer- 
mentation has been fully appreciated since the early jiart of the 
])rcsent century. Formerly an influence was assigiieii to it as an 
lumater of fermciitatiuii as all-irnportant as sonic clicatisls assign 
to living genus at the piciCiitday. But this was a veiy exaggerated 
view. Ill some tlimh;, as the autiior lias shown, ferineiuation may 
be initialed ju-il .as fieely, or even rather more so, in closed vessels 
fioin whiclx the air lia:, been expelled by boiling, as in otlicrs in 
which atmospheric air, and consequently oxygen, is present. 
'J he exjilanalion of this fact is probably to be found in the sup- 
p*>sition I hat, in starling the fermentation of tue^e flails, diminu- 
tion ol pressuie may be of as much, or even of more importance 
than contact with free oxygen. In re.qiect to other organic 
fluids, however, the influence of oxygen seems decidedly more 
potent as a co-initiater of fermentation than that diminution of 
pressure which is brought about by hermetically sealing the 
vessel before the fluid within has ceased to bail. Urine will be 
found to be an example of this latter class of fluids. 

The jihy&ical influence which has been employed in unusual 
intensity in the present researches is heat. 
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I’revious experimenters have never designedly had recourse to 
a generating or developing temperature above 100'’ F. (38'* C.). 
The heat employed has frequently been below 77*' F. (25“ C.), 
though a temperature between this and 95” F. (35" C.) has been 
regarded both by chemists and biologists as most favourable to 
the occurrence and progress of fermentative changes generally. 

Early in the month of August, 1S75, the author ascertained the 
fact that some boiled fluids which remained barren when kept at 
a temperature of 77°-86^ F. (25' -30“ C.) would rapidly become 
turbid and swarm with organisms if maintained at a temperature 
of 115” F. (46" C.). Moie recently he has discovered the sur- 
prising fact that a generating temperature as high as 122'' F. 
(50'' C.) may be had recourse to with advantage in dealing with 
some fermentable solutions. Fluids whicli wouM odierwis'i have 
remained barren and free from all signs of fei mentation have, 
under the influence of this high temperature, rapidly become 
turbid and corrupt. Ibis discovery is regarded as of great im- 
portance in refetencc' to the questions now iiiulcr discussion, and 
it is one which was quite unexpected. The author had pre- 
viously shared in the generally received opinion that tcnipcra- 
tuies abi>ve 100® F. (38" C.) were likely to impede rather than 
promote fermentation. 

In midniaining the* experimental fluids at the high temperature 
above-named, the vessels containing them were placed in the 
hot-air chamber of an incubator, such as physiologists employ, 
to which one of the vciy ingenious gas- regulators of Mr. F. S. 
Pago had been filted (see ^outnal of the Chifnual 
Januaiy, 1876). In this way the fluids may be kept at a known 
and practically constant temperature for an iiulermite time. 


Liquor Potii'iSit. m a Protnolcr oj Pcrmcnttxtion hi lioi/ul drhie. 

Jn the autumn of 1S75 the authoi instituted some experimciits 
to ascertain whether the fermentabilily of boiie<l mine, like that 
of many other fluids, cinild be inci eased by previously mixing 
with it a quantity of li(iuor potassic suflicient for its neulrali/a- 
tion. 

The cxpoiimeiils answcied this question in llie affninativc. It 
was found that mine to wliich the above-named amount of liquor 
})otassa had been added, w'ould constantly ferment and svar.n 
with oiganisms within a lew days after it hail been boiled ; 
though some (if the same slock of urine in tin; acid state (that is, 
without the adiHlion of any alkali) w’ould w'lien .>imilarly treated 
in other respects, lanain barren. The fact of the pi eduction of 
an incieascd ferment ability in boileel mine by pcvi(»us uentraiisa- 
tion w'a.s thus tstablished. 

Further expoiiments wcie then instituted to throw light iq on 
the cause of such increased fermentabilily. It was desirable' to 
asccitain whether (i) it was due to survival of geinisiu the boiled 
ncutialistd fluid, or (2) to the chemical influenu'e of potash in 
initiating or helping to initiate the molecular changes leading U) 
fermentation in a fluid devoid of geims or other liMug matter. 

The mode of testing the relative validity of these rival inter- 
pretations seemed easy. It W'as only neces''aiy to ascertain what 
the effect would be of adding boiled liquor pota'-s.**, in propci 
quantity, aflei the acid urine had been lendcred barren by boiling 
it instead of adding it previous to the process of ebullition. If 
fermeiilalioii occuned in the fluid thus neutralised without ex- 
traneous contamination, the fust interpretation would oliviously 
be negatived. 

This crucial experiment was at fiist tried with flasks plugged 
with cotton-wool, the plug in each of them being penetrated by 
a closed glass tube containing the measured amount of liquor 
potass.e. The tubes having been drawn out to a ca})iIJary ])or- 
lion at the lowei end, and bent at an obtuse angle, they could be 
easily broken by slight downward pressure against the bottom of 
the flask whenever it was desired to mix the liijuor i)olassm with 
the boiled urine. This apparatus was very similar to that first 
made use of by Dr. William Kobeils in some experiments with 
hay-infusion (Phil. Trans, vol. clxiv. ]i. 474), in which he ob- 
tained opposite results from those now'" about to be lecoided 
''*vith urine. The latter fluid is, liowever, for several leasons 
tiiore suitable than hay-infusion for trying such experiments. 

. ^tiveral trials made with urine in this apparatus showed that 
Jts ferment ability was just as much increased by adding boiled’ 
liquor potassie after the urine had been boiled in the acid stale, 
^ by adding the alkali previous to the process of ebullition, 
ouch a result was therefore quite opposed to the first interpreta- 
titn as to the cause of the increasetl fermentability of neutralised 
unne. 

The ^finite overtlirow or establishment of this interpretation 
was so important that it seemed desirable to try such experi- 


ments again by some more and certain method, q'he 

author, therefore, devised a new mode of experimentation in 
which scaled retous replaced the flasks plugged with coUou- 
wool, and in which the contents of the enclosed liquor-pot ns-.e 
tubes could be more effectually heated. 

It w’as first of all a.scertaincd that accurately-neutralised urine 
boiled in a retort and sealed whilst boiling, would ferment in a 
day or two if kept at a temperature of 122 V, 1 

This fact having been established, other rctoits were charged 
with a measured amount of mine, and also with a small glass 
lube containing liquor potass.v in quantity almost suflicient'to 
neutralise the urine employed.- 'Phe glass tubes containing the 
litjuor imtassic had been drawn out at (me end, st-aled, and then 
immersed in boiling water for different periods before intioducing 
them into the retorts. Aft'*r each letort had Inen charged With 
urine ai.d a liquor potaf-ste tube, its neck w’.as drawn out to a 
capillary point, the urine was boiled, and ih<L> reloitwas hei- 
mctically sealed before ebullition had ceased. Thus closed, the 
vessel W’as at once immersed w’ith its neck down'AanU in a e.rn 
of boiling water for from four to fifteen rMinutrs, so as to cxp(.se 
it and its contents for an addition d period to a tem])eratuic of 
212® F. (lOO" C.). 

The urine w’as thus boiled in its unaltered acid state .and 
sterilised. After the retorts had cooled tlie li(juur p(jta'-'Sce was 
liberated from its tube in all but one of the batch, which w as 
hept as a conliol experiment. The libeiation was ca«.ily effected. 
It was only necessary to give the retort a suddem shake so as to 
drive the capillary neck of the enclosed tube against its side. 
The tube was thus broken and innnecbalcly (owing to the com- 
parative vacuum within the retoit) the li(jiior po1:i‘>StV was siukcd 
out and mixed with the fluid which it was destined to neutralise. 

The result of these experiments was similar to those executed 
with the plugged flasks and liiiuorqiotassiC tubes. The b /iled 
caustic potn b added afterwards within the scaled retorts, causnl 
the j)re\iou [j barren fluids to ferment and sw’arm vith Boi/tn i. 
The fluid in the control expeiiineiil icmaincd }>ine, though aftet 
Fcaial day.s, or longer, it also could be made to ferment by 
bre iking the liquor-potas'-vC tube, and replacing tlie retort in the 
warm chamber. 

J' y < t:, oJ h\ PLrtroIvhs loithiii the Chu i 

A Itw other t \pt li. IK nts weie made with letorts to 
which platinum elcctrode.-> had been fitted. These contained, as 
before, measured amount.s of urin^, t(»g(dher wntli liquor potas<-.e 
IuIk.s. All the ]>r( limiirtry singes W'ere similar to those of the 
expCTimtnls above recoid* d ; but just befoie bieaUing the 
liquor-pota“-.\2 lubes in these fiiilber experiments, oxygen and 
Iqdrogen w’crc hbciated from tin* boiUd urine by electrolysis. 

The result in the few’ experiments made w\a'> very lemarkablc. 
Under the combined influence of licjuor potassj*, oxygen, and 
the high tcnq:>erature of 122'’ F. (50’ C.), the sterilised urine 
fermented and swarmed wdth Bacteria within the closed retorts 
in from 7 12 hours — that is, in a much shoilei time than would 
suffice for the occurrence of similar changes in unboiled urnie 
fieely exposed to the air. 


Bchaviom oJ .some spot oj uiialUrtii A<iJ I na u/tLrth' 
iitfiuciue of the Jhfi CLtuiattns; atioc 0/ 12P 1'. 

(50“ (\). 


Tn the course of tiic jucvjons experiments it was found that 
occasionally a pjiecimeii of boiled urine would ferment at a tem- 
peiature of 122® F, without the addition of liquor potassoe. 'I’his 
was afterwards asceitained to occur invariably (with the urine 
experimented upon) when the acidity of the fluid was not highci 
than w’ould be represented by six minims of liquor potassie to 
the ounce (or about per cent.). Urines slightly aiore acid 
than this sometimes did and .sometimes did not ferment without 
liquor potassuj ; but when the acidity exceeded what would be 
equivalent to two per cent, of liquor potassie, the fluid did not 
ferment under the influence of the high generating temperature 
alone. Urines of all degrees of acidity, however, were found to 
ferment under the combined influence of heat and liquor pofassm 
added afterwards, in the manner airt.idy detailed.^ 


' Ihou^jhtho boiled mine will fern icnt ni n-torts from winch the air has 
heen expelled by Loilin;^, it will undorfio this change more quakly if it is m 
the piescnce of puntieU or .sterilised .air la the experiments now about to 
he described, howc\cr, it w.ts much more convenient to use airleus rettirts. 

As a slight exc^-ss in the .amount of liquor poUssu: lias been piovcd to 
Ewe a most restrictive inlhienc c when dealing with urine, it was found safer 
in these experiments not to provide Iiq*ior potassm suffiaent for full iicuiraJi- 
zation. Many detaib on this subject are given in the memoir Kit If. 

3 In the urizK of highe.st acidity svith which experiment has been maile, 
twenty minims of liquor potass;e to the fluid ounce (about 4 per cent,; wm. 
required for neutralisation. 
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U was further asceilained that the acidity of some specimens 
of urine was lessened during the process ot ebullition (owing to 
the deposition of acid phosphates) ; and such urines boiled 
for six minutes were found to ferment in a much shorter time 
than when they were only boiled for three minutes. The pro- 
longation to this extent of the germ -destroying temperature 
actually hastened the subsequent process of fermentation. 

Interpretation of Results, 

The generally received belief that all Bacteria and their germs 
are kiUed by exposing them even for a minute or two to the tem- 
pcrattlie of 2I2'‘F. ( 100® C.) has of late ])een sirongly reinforced by 
Prof. Tyndall. The fact, therefore, of the lermcntatioii of some 
specimens of boiled acid urine, with the appearance of swarms 
of Bacteria^ under the influence of the high generating tempe- 
rature of 122“ F. (50“ C), is ^explicable except upon the suppo- 
sition that fermentation has in these instances been initiated 
without the aid of living germs, and that the organisms fust 
appearing in such fluids have been evolved therein. 

If the author’s further position (Proceedings of Royal Society, 
Nos. 143 and 145, 1873), that Bacteria and their germs are killed 
in fluids whether acid or alkaline at a temperature of 158“ i<'. 
(70° C.), is correct, then the occurrence of fermentation in the 
previously neutralised boiled urine would similarly disprove the 
exclusive germ-theory of fermentation and establish the occurrence 
of Archebiosis. 

Any difficulty which might have been felt by others in accept- 
ing the above interpretation of the results of these latter experi- 
ments — in face of the view held by M. Pasteur that Baitcria 
germs are able in neutral fluids to survive an exposuie to a heat 
of 212® F. (icx)® C.)— has been fairly met and nullified by the 
experiments (devised for the purpose), in which the urine was 
boiled in the acid state and subsequently fertilised by the addition 
of boiled liquor potassie. 

If we look at these latter experiments from an indri>endenl 
point of view, it will be found that this fertilisation of a previously 
barren fluid by boiled liquor j)Otass;e must be explained by one 
or other of three hypotheses : — 

1 st Hypothesis, The boiled liquor poUtssu' viay act as a Jer- 
tilising agent because it contains living yierms . — f lowever improb- 
able this hypothesis may seem on the fice of it, it has been 
actually disproved by many of the experiments recorded in this 
memoir. These experiments show that boiled lujuor potassie 
will only act as a fertilising agent when it is added in certain 
proportions. If it acted as a mere germ-containing medium, a 
single drop of it would suflice to infect many ounces, a gallon, 
or more oi the sterilised fluid. 'I’his, however, is never the case ; 
it only fertilises the barren urine when it is added in a proportion 
dependent upon the precise acidity and quantity of the fluid with 
which experiment is being made. 

2 nd Hyf'ofhcsis, The fciiilidug ay^ent may act by ra'iiiny^ 
lierms hitherto presumed to have then hilled in thcl>oile<i acid urine. 
—The acceptance of this hypothesis would involve a gerA.ai 
recantation of the jireviously received conclusion that Jiachria 
and their germs are killed by boiling them in acid fluids, but 
such a recantation would be scarcely justifiable or acceptable 
unless ba.sed upon good independent evidence. 

The possibility, however, of accepting this second hypothesis 
is still further closed by the results of experiments in which a 
slight excess of liquor jxitassie was added to the boiled urine. 
Such fluids invaiiably remained barren. Yet it can lie easily 
shown that the mere development and growth of Bacterta^germs 
may take place both quickly and freely in binled urine containing 
a very large excess of Jiquor potassie.' It would seem that this 
agent mixed with boiled urine in quantity slightly more than is 
needed for neutralhation, prevents the origination of living matter 
therein, although even when in considerable excess the same 
agent affords no obstacle to the development, growth, and multi- 
plication of germs purposely added thereto. 

In the face of these facts it would seem impossible to accept 
this second hypoticsis, even if it had not been independently 
negatived by the great mass of evidence— lately reinforced by the 
experiments of Prof. Tyndall — to the effect that Bacteria and their 
germs are really killed in fluids raised for a few minutes to the 
boiling-point (212“ F,). 

Jqrd Hypothesis, The fertilising agent acts by helping to initiate 
chemical changes of a fermentatrve character in a fluid devoid of 

‘ A mixture of one part of liquor potassa; to seven of boiled urine poured 
into a bottle which has been w.ashed with ordinary tap-water will, within 
forty-eight hours, swarm with Bacteria if it is kept at a temperature of 
2 33 Jb'. 


living organisms or living germs. — If the cause of the fermenta- 
I tion of the fluids in question does not exist in the form of living 
I organisms or germs either in the fertilising agent itself or in the 
medium fertilised, then it must be found in some chemical 
reactions set up between the boiled liquor potassce and the boiled 
urine. 

The experiments in which liquor potassre is added to urine in 
definite proportions before and after it has been boiled with the 
result of inducing fermentation in the otherwise barren fluids, as 
w’ell as those in which unaltered urine ferments under the influ- 
ence of the high generating temperature of 122“ F. (50“ C.), all 
alike, therefore, point to the same conclusion. They show, a*- 
other experiments have done, that an exclusive germ-theory of 
fermentation is untenable ; and they further show that living 
matter may and does originate iruleiiendently during the progrc.ss 
of fermentation in previously germless fluids. 

As a result of the fermentative changes taking place in boiled 
urine or other complex organic solutions, many new chemical 
compounds are produced. Gases are given oil, or these with 
other soluble products mix imperceptibly with the changing and 
quickening mothcr-lit|uid, in all parts of which certain insoluble 
products also make their appearance. Sucfi insoluble products 
rca>^eal themselves to us a.s sjiecks of protoplasm, that is of 
“ living ” mailer. 'J'hcy gradually emerge into the region of the 
visible, and speedily assume the well-known foinis of one or 
other variety of Bacteria, 

These insoluble particles would thus in their own persons 
serve to bridge the narrow gulf between certain kind.s of “living” 
and of “dead” matter, and thereby afford a long-souglit-for 
illustration of the transition from chemical to so-called “ vital” 
combinations. 

Zoological Society, June 20. — Prof. Flower, F.R.S., vice- 
presidcut, in the chair. — 'I'he Secretary exliibiled a drawing of a 
fine species of Kruit-Pigeoiiof the genus Cai phopoga^ living in the 
Society’s (jardens, wdneh a])parently belonged to C, paithna^ 
Pp. of Celebes and the Sulu Islands. — Mr. Sclatcr lead extracts 
from letters received from Signor L. M. D’Albcrtis and Dr. 
George Ccnneit, respecting M. D’Albcrtis’ jjroposed new exjje- 
ditioii up the Fly River, New Guinea, and exhibited a small 
collect'on of bird skins made at Yule Island and on the adjoining 
coast of New Guinea, by the last-named naturalist. — Dr. A. 
Gunther, F.R.S., lead a letter from (’ommander W. K. Cook- 
son, R.N., respecting the large tortoi.ses obtained in the Gala- 
pagos Islands which had been recently deposited in the Society’s 
Garden.s by Commander Cookson. 'I’he living specimens had 
been obtained in Albemarle Island, those obtained in Abingdon 
Island having died before reaching this country. Dr. Gunther 
added some lemarks on the specimens of tortoises and other 
animals collected by Commander Cookson, and promised a more 
detailed account on a future occasion. — Mr. G. K. Dobson read 
a paper on peculiar structiiies in the feet of certain species of 
mammals by which they arc enabled to walk on smooth per- 
pendicular surfaces, especially alluding to Jlyrax and the bats of 
the genu.^ 'Thyroptcra . — A communication was read from Dr. J. 
S. Bowerbank, F.K.S., being the sixth part of his monograph of 
the silicio-fibrous sponges. — A communication was read trom the 
Rev. O. P. Cambridge containing a catalogue of a collection of 
K'piders made in Kgypt, with descriptions of new species and 
characters of a new genus. — A communication was read from 
Mr. W. T. Blanford containing remarks on the views of A, von 
Pelreln as to the connection ot the faunas of India and Africa, 
and on the mammalian fauna of Tibet. — A second communi- 
cation from Mr. W. T. Blanford contained remarks on some of 
the specific identifications in Dr, Gunther’s second report on col- 
lections of Indian reptiles obtained by the British Museum. — 
Mr. Howard Saunders read a jiaper on the Sterninic or Terns, 
with descriptions of three new species, which he proposed to 
call Stirna tibetana^t Stn na euryguatha, and Gygis microrhyncha, 
— Dr. Cunningham, of the University of Edinburgh, described a 
young specimen of a dolphin, caught off Great Giimsby, in Sep- 
tember, 1875. After pointing out the great difficulty expe- 
rienced in referring it to its proper place amongst the dolphins — 
thii difficulty arising chiefly from the unsatisfactory and even 
unreliable desciiptions which have been given in this country by 
former observers — he came to the conclusion that he was justified 
in referring it to Delphinus albirostris^ the differences being, in 
his opinion, merely those of age.— Mr. J. W. Clark read some 
notes on a dolphin lately taken off the coast of Norfolk, which 
he was likewise induced to refer to the same species.— A 
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Communication was read from Mr, R, B. Sharpe, containing Ae 
description of an apparently new species of owl from the Solo- 
mon Islands, which he proposed to call solomonis^^Ux, 

II. Garrod some notes on the anatomy of certain parrots. — Mr. 
^II. E. Dresser read the description of a new species of broad- 
billed sandpiper, from North-Eastern Asia, to which he gave 
jahe name Ltmicola sihirica . — A second communication from Mr. 
5^)resser contained the description of a new species of T ^trao^allu^y 
^discovered by Mr. Danford in the Cilician Taurus which he pro- 
posed to call T, taurirus.^Dr. A. Ciiinther read some notes on 
a small collection of animals brought by Lieut L. Cameron, 
C.B., from Angola. — A communication was read from Lieut. 
R. Wardlaw Ramsav, giving the description of a fine new species 
of Nuthatch from Karen-nee, which he proposed to call SiUa 
mapia. 

Meteorological Society, June 21. — Mr. II. S. Eaton, 
M.A., firesirlent, in the chdir. The following papers were 
read : — On the climate of Scarborough, by F. Shaw. The 
thennometers med were placed in a louvie-boarded case fixed to 
the north side of a wooden structure, having an open grass plot 
.in front of them. The garden is about midway between the 
fnoith and south sides of the town, and 1 50 yards from the shore; 
and as both residents and visitois are continually passing along 
this line, the observations may be taken as fairly representing the 
temperature of Scarborough as a watering-place. The mean 
monthly temperatures based on the aveiage of the past eight 
yeais are : — 


Jan., 38*8 
Ecb., 397 
feMar., 41 -6 


April, 

May, 50*5 

JiUK, 5S*9 


July, 60 ‘4 
A^ug., 58-9 
Sept., St;* I 


Oct., 48*2 
Nov., 42*2 
Dec., 39*0 


The mean for the year is 48’’*!, 

The maximum temperature on any day in July, the warmest 
month, docs not exceed on the average, 78'’*o; the lnghei>t in 
the eight years being 85^*5 in 1868. The mean of the extreme 
minimum teinperatuie in the eight January s is 24''*2 ; the lowe&t 
being which occurred on January i, 1875. The moderate 
and agiceable summer tem^ crature is due to the close proximity 
of the town to the sea, which in the warmest month of the 
season is about 5*' below that of the air. The autumn and 
wii\t<*r temperatures are also much influenced by the sea on the 
one hand, and the shelter afforded by the sui rounding hills on 
the other. The sea is about 5^ warmer than the an in the 
autumn, and 3"" in the wuntcr, while, the prevailing winds are 
soutli-wesleily and not fdt in their full force. The annual rain- 
fall, on the average of the past ten years, is 28*29 inches, which 
falls on 167 days. — Notice of upward currents during the forma- 
tion and passage of cumulus and cumulo-stratus clouds, by Rev. J. 
- 4 .ioLnpton. Oil Nov. 1, 1866, the day after the visit of the Prince 
and Princess of \V.iks to Norwich, when the city was profusely 
decorated with flags, the author, when walking close to the 
cathedral, was stiuck with the unusual fluttering of the flags on 
the top of the spire, which is 300 feet high. They were stream- 
ing with a straincil, (ju.vering motion, perpendicularly upwards. 
A heavy cloud w^as passing overhead at tlic moment, and as it 
Plbsed the flags followed the cloud and then gradually dropped 
comparative quietness. The same ]ihenomenon was noticed 
^®yeral times. As the cloud approached, the upper banners 
V^gan to feel its influence, and streamed towaids it against the 
airection of the wind, which still blew as before, steadily on all 
below ; as the cloud came nearer the vehement quivering and 
straining motion of the flags incieased, they began to take an 
upward perpendicular direction right into the cloud, and seemed 
almost tearing themselves from the staves to which they were 
fastened ; again, as the cloud passed they followed it as they 
had previously streamed to meet its approach, and then dropped 
away as before, one or two actually folding over their staves. 
Wl the other flags at a lower elevation did not show the least 
annua? of disturbance. — Suggestions on certain variations, 
the for^*^^ diurnal, in the relation of the barometric gradient to 
finds that®^ wind, by Rev. W, Clement Ley. The author 
gradient is^i^ velocity of the wind corresponding to each 
case at all higher in summer Ilian in winter. This is the 

lengths of v4iiei not equally) with all winds, with all 

values of actual ba?*^ isobaric curvature, and with all 

the mean diurnal .^^e general character of 

stations in the 

horarv velocity ^ inferred from mean 

inlanH described At the 

* a slight increment of velocity occurs 


al^ut midnight This is succeeded {by the morning minimun^ 
which takes place in most of the months examined a little ajMf* 
sunrise. The mean velocity then rises until i P.M., w^n the 
diurnal maximum is sometimes attained. A slight sufiSiaence 
then commonly occurs, but the mean velocity rises again at 3 or 
4 p.M , and this second increment frequently forms the dinrn^ 
maximum. A great fall then takes place, which is more rapid 
than the rise in the morning ; and the evening minimum, which 
is in most months the diurnal minimum, is attained about 
10 P.M. The mean velocity at i p.m. is, in fine and hot 
weather, more than double the 10 p.m . velocity in milea ner 
hour, and exceeds the diurnal mean by aliout 
winter the inflexions are very greatly modified. Themid- 
nighl rise is not in all months traceable, and the subsequent 
diminution is not very great. The morning maximum occurs 
about sunrise. The diurnal maximum takes place about i p.m., 
is less than double the minimum in miles per hour, and exceeds 
the mean of the day by about one-fifth only. -Average weekly 
temperature of thirty years (1846-75) at Cardington, by John 
Maclaren. — De la vulgaiisation par la presse dcs Observations 
meteorologiques, by M. Harold Tarry. 

Physical Society, June 10 — Prof. G. C. Foster, president, 
in the chair. — Mr. W. J. Wilson exhibited and explained a 
reflecting tangent galvanometer which he has recently designed 
for the purpose of exhibiting the indications of the instrument to 
an audience, and so arranged that the divisions on the scale show 
without calculation the relative strengths of diffeiciit cui rents. 
It should be ob^iTved at the < that this object cannot be 
attained by attaching a mirror to the needle as in the ouhnary 
galvanometer, as the angle passed over by the reflected lay is 
double that tliiough which the needle is deflected. In the 
ai rangement exhibited, the beam of light after passing tlirough a 
small orifice traversed by cioss wire®, is reflected vertically by a 
fixed mirror ; the ray then passes through a lens, and is again 
reflected from a small plana mirror parallel to the fiist, which 
is rigidly fixed below a small magnetic needle. By this means 
the ray becomes again horizontal, and, since the light now falls 
on the second mirror always at the same angle, the ^ent of 
nution of the ray is identical with that of the needle, and, If the 
scale be one of Cf^ual parts placed in the magnetic meridian, the 
indications on it will be oropoitional to tlie tangents of the 
angles, and tlierefoie to the ’•trengths of the current'-*. The 
needle and mirror are suspended by a silk fibre, anrl a bent strip 
of aluminium, the ends of which clii) into water in .an annular 
trough, is attached to the needle in order to check its oscilla- 
tions. A series of observations taken with varying resistances 
introduced into the cunent, showed that the indications arc very 
reliable. — Mr. S. P. Thompson then exhibited an eler tromotor 
clock made by Mr. W. Hepworlh, of \'oik, and provided 
with a commutator of Mr, Thompson’s design. This part 
of the instrument is veiy simple, and reverses the current 
at each single o'^cillaUon by means of two light spiings 
resting on inclined planes. The motion of the pendulum drives 
the tiain of wheels by a modification of tlie gravity-escapement, 
and a very small battery-jiower is sufficient. — Prof. G. Fuller, 
C. E., exhibited and described his “electiic multiplier,” an in- 
strument which may be looked upon as an automatic electro- 
phorus. An insulated plate of vulcanite is supported in a 
vertical position, and on each side of it is an insulated metallic 
plate, and these can be moved together to and from the vulcanite 
by lotating a handle. When these plates arc far apart, two 
metallic arms provided with points are made to pass one on each 
side of the vulcanite plates. One of these is insulated, and is 
piovided with a rod teiminating in a knob, which at a certain 
])oint in iis path almost touches the metallic plate on the oppo- 
site side of the sheet of vulcanite. The other arm is in connec- 
tion with the earth. The action of the instrument is as follows. 
A charge of, say, negative electricity, having been given to the 
insulated arm, it is passed over its face of the vulcanite, while 
positive is drawn up from the earth and thrown upon the oppo- 
site face by the uninsulated series of points. These aims are 
then removed, and the two metallic plates are brought into con- 
tact with the vulcanite. Call the side of the plate charged with 
negative electricity a, and the other n. The negative of A in- 
duces positive on the near face of its metallic plate and repels 
the negative. This passes, by a strip of tin-foil joining the two 
faces of the vulcanite, to the other metallic plate neutralising its 
free positive, and when the plates are moved away from the vul- 
canite, that from A is charged with positive, and that flom b 
with negative. Before reaclung its extreme position this latter 



NATURE 




CKPOUI 


ttunicates its charge to the insulated arm by the brass knob, 
I electricity is then distributed over the face A. At the 
pivth II is momentarily connected to earth. It will be 
evidei^pRiai: the effect of again bringing tlie plates in contact is 
to increase the charge of positive electricity on the metallic 
opposite the face A. With the small model exhibited, 
rroiT Fuller has frequently obtained s]>arks an inch in length. — 
Prof.KGutlirie then exhibited and employed Prof. Math’s appa- 
ratus for sound reflexion, which is one of an interesting series of 
'appliances designed by him for the {leiuonstnxtion of certain 
^tal principles in physics. It consists of a mathemati- 
ellii)tical tray, which is highly jjolished and providcvl 
bse-fitting glass cover. 'I'he tray is covered with pul- 
verised dry silicic acid, and a Leyden jar fre<iuenlly discharged 
between two small knobs at one of the foci, when the silicic 
acid arranges itself ir fine curves around the other focus. 


polices < 


Entomological Society, June 7. — Prof. Westwood, prosi- 
dcut, in the chair. — Messrs. A. A. bciens, A. 11 . Swinton, and 
C. M. Wakefield u’crc elected ordinary members. — Mr. Douglas 
made some fill t her remarks on the “ Corozo Nuts,” known as 
“ Vegetable Ivo^yj” exhibited by him at tlie last meeting, wJiieh 
were attacked a beetle of the genus Caryoborus. Mr. 
McLachlan, in connection with the above, exliibited the 
nuts of a spccie^ of Caryoborus (f’. hit /ns) forwarded to 
him by Prof. I.>yer. In tliis case eacn nut served as food for a 
single larva only, which bored in it ac-yliiidiicalholeof consider- 
able size and depth ; whereas the former nuts wcie infested with 
several larvie in each nut. — The Pie^iJcnt exhibited the larva of 
an Australian species of llepi.dus, trom Queeindand, bcaiing a 
singular fungus, with four or live biaiichcs issuing from the back 
of the neck and the tall ; also a fungus growing out of the back 
of a Noctua pupa.-'-Mr. McLachlan, on behalf of I>i. Alher- 
stone of South Afiica, exhibited a couple ot vciy siu'.ular 
Orthopterous insects (belonging to the Acrydii-lic), which in 
colour anil in the grauulaU'd texture so exactly innnickc I the 
sand of the district as to n-ndcr it almost impossible to detect 
them when at rest. The insect was siipixi-vea to approach die 
TrachyNcra Walker. — The Piesidciu read descrip- 

exhibited drawings of two veiy sinp.ular forms <jf 
Colroptera ftoin .V. L. VN^alLice’.-) jmvate cidlection. I'ur 
the first, -wliich belonged to tlie IVicpliori i.e, he propose I rl.e 
generic name Asiychina, rcmaixabie foi ilio form of tJie terminaJ 
joints of the antenna.' in one sex, whicli were modiiiciJ with what 
appeared to be a preheiibile app.^ralu^, differing from anything 
known in the insect w'orld, but of wdiieli some analog<ms form', 
were found to occur among cei tain Kutomosiracous Crustacea, 
The other pertained to the CleridcC, and was named Aniso- 
pbylius, ditiering from all known beetles by the extremely 
elongated branch of the ninth joint the antenme. — Mr. Smith 
rca<l dc.sciiptions of new species of llymenoptCK'Us insects from 
New Zealand, collected by Mr. C. M. Wakefield. — Mr. J. S. 
Baly communicaied descriptions of new gcneii and species of 
Halliein<\;. — Dr. Snarp communicated deserii)lkmj> of a new 
genus and some new species of Stapliyliiiidu* trom Mexico anti 
Centi'al Americ.a, collected by Mr. balvin, Air. FJohr, and Mr. 
Belt. — Part 1 . ot the Transactions lor 1S76 were on the table. 


Paris 


Academy of Sciences, June 19.— Vice-Admiral J’arisintlie 
chair. — The following paper;, were read : — Theorems relative to 
curves of any order and class, in which are considered couples of 
rectilinear segments having a constant product, by M. Chasies. 
Experimental crititiue on gJycemia (continued), by M. Ch Bernard, 
lie illustrates these three jioints ; — i. Surar is rapidly destroyed 
in the blood after its extraction from the vessels. 2. Within the 
vessels, after death, sugar disaji pears rapidly. 3. In the living 
animal, the saccharine richness of the blood oscillates constantly. 
— On the cause of the movements in Crookes’s radiometer, by 
M. Govl He rejects the idea of an impulsive force of light, and 
of thermal currents of gas in the receiver ; the causes he 
assigns being the dilatation by heat, or condensation by cold, of 
gaseous layers whicli all bodies retain at their surface, even in 
an absolute vacuum. It should be possible to obtain mi>eiisible 
radiometers, by heating the vanes, during the action of the 
mercury pump. M. Fizeau said the constant motion, for as long 
as an hour, of a radiometer placed in the centre ot a circle of 
candles, was agaimst this hypothesis. — Examination of new 
methods proposed for finding the position of a ship at sea, by 
M. Ledieu. —On the existence of mercury in the Cevennes, by 
M. Leymerie. In 1843 he had evidence that liquid mercury 
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had been met with near a village at the foot of the Jurassic 
plateau of Larzac, was injurious to vegetation, was used to cure 
sheep disease, &c. — The jilague in 1876; prophylactic measures, 
by M. Tholozan. — M. Pasteur presented a work entitled 
“ Studies on Beer ; its Maladies, and their Causes ; Process for 
rendering it Unalterable, wdth a New Theory of Fermentation.” 

— Influence of temperature on magnetisation, by M. Gaug^. 
Allevard steel and 'Sheffield steel undergo nearly the same Sr- 
manent modification when subjected to the same altemationswf 
temperature, but the temporary modification is much greater ttr 
the Sheffu'M steel than for ihe other. The coercive forced 
diminished by variations of tenqierature. The inductive action oiji^ 
a bobbin diminishes when the temperature increases. — Extension'^ 
of the principle of Carnot to elcciric phenomena ; general r 
differential eijiiations ol the equilibrium of the movement of any 
reversible electric system, by M. Lippmann. — Letter to M,' 
Dumas on experiments on the use of sulphide of carbon and 
sulphocarbonate.s, by M. Delachaiial. — A letter from MM. 
Weyprecht and Wilczck was read, explaining their project for 
scieiiiific exploration of the arctic regions. — Diflercntial elcctroJ^ 
actinometcr, by M. J'^goroft*. Two of Edmond Becquerel’s 
actinometers arc ai ranged one above another in a common box, 
so that the current of the one is neutralised by that of the other, 
and a mirror galvanometer is interpostd in the cuciiil. Each 
actiiioiiieter is a paKiIltlopipeJal box of glass with two opposiij 
sides of hardened caoutchouc, and slits with silver plates Mn 
them. The outer box Ims slits to correspond, the wi-lth 
which can be varied. The absoibuig body to be studied 
]dice i between Uie b dil and the da coiiesponding to one of the 
acunumctcr.s, and the galvanumwlcr iioPd when one and when 
boili ol the actinomcteis are 111 action. —Kesearche.s on the com- 
mercial analysis of raw sugais, by M M. Jviclie and Bardy.— On .a 
new cH'^s of c »louring maiteis, by .M. f.,autli. The first source of 
thCiC has been the aromatic diamines obtained in reducing the 
nitrated derivative of acetylic combination of organic bases. — On 
some derivatives of isoxylcne, by M. Clundelach, — On the spiro- 
phore, an apparatus for lecoveiy of the asphyxiateil, especially fur f 
drowning persons an< I new-born inf mis, by M. \Voillez. (W( 
not.ee this elsewhere.) — Cr.aphic study ot movements of tin 
brain, by M. Salxtrc. Into an orifice of the cranium is inset lei 
a glass lube, with caoLifcbouc stopper above, liaversed by 
.smaller glass lube, winch is connected with a lever and drui 
arrangement (of the Marey type). Water is poured in till il 
icfiche.. about the middle ot the small tube ; its oscillations (froril 
the brain siiiface) allect the registering lever. Among oihe] 
results, the respiratory oscillations, ob.served simultaneously i; 
the brain and the vertebral column, are synchronous. Artificil 
respiration reverses the older of oscillations, the liquid rising i 
inspiration, falling in ex})iration. Attitudes have a great iidlr'^}* 
mice. In ellorts of any Wind the oscdlaiions are much increascr 
— Contractile vacuolc.s in the vegetxble kingdom, by M. Maupas. 
The contractile vacuole has been regarded as a characteristic of 
animality. But various recent facts arc ag iinst this. M. Maupas 
describes contractile vacuoles he h.as found in macrospo. js of 
the algje, Mierespora Uoicosa, Tlmret, and Ulot/irix rariabilis^ j 
Kutxing (both in Algeria). — The mineral of nickel, in Nevw/ 
Caledonia, or “ Garmciite,” by M. Gamier. — On nitrated ali/i 
rine, by M. Robcustiehl 
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THE UNIVERSITY OF MANCHESTER 

I. 

W E have already alluded to a recent movement for 
procuring a University Charter for the Owens 
College, Manchester. While this took its origin in the 
leaching staff of the college, it has now, we believe, 
spread beyond these limits, and is at present engaging 
the earnest attention of the governing body of that institu- 
tion. A pamphlet, drawn up by the members of the senate, 
.md embodying their views, has likewise been sent to some 
of the most eminent men of the country, and replies have 
been received on the whole decidedly favourable to the 
object. 

Under these circumstances we may be pardoned an 
attempt to discuss, however imperfectly, the present state 
of the higher education of this country, and to point out 
in what direction, and according to what principles, an 
improvement of the system may, in our opinion, most 
properly be brought about. 

We shall therefore begin by a definition. Let it be 
understood that when we use the word University, we 
mean an institution in which, as far as training is con- 
cerned, the higher education of the whole man is contem- 
plated. Now this means more than mere intellectual 
training — far more than mere intellectual instruction — for 
it means such a training as will turn out a man of high 
cultivation in all his powers — one able to take a leading 
part in the progress of his race. Such a cultivation has a 
four-fold aspect, moral, intellectual, social, physical. It 
may perhaps be giving undue prominence to this latter 
element, to insist upon the neighbourhood of a consider- 
able river as a sine qud non in founding a University, but 
this is only an extreme expression of the views enter- 
tained, we doubt not, by the authorities of Oxford and 
Cambridge, that a University should contemplate the 
physical training of its undergraduates, as well as 
what we call training in its higher foniis. If these 
be the true functions of a University, it is almost 
superfluous to say that such an institution, in common 
with everything possessing vitality, must be constantly 
1 eforming itself, so as to adapt its training to the ever- 
varying and ever-advancing requirements of the age; 
and it is most certainly the part of a wise Government to 
consider how far the present institutions of our country 
meet its educational wants, and if they do not, to consider 
whether they cannot with propriety do something to 
supply these legitimate requirements. 

Now this at once leads us to ask in the first place, What 
arc the most distinguishing characteristics of the present 
^ge, or rather, perhaps, in order to limit our inquiry, of 
the British citizen of the age? what are, in fine, the 
essential conditions which the statesman must not ignore, 
b'^^W 'Which he must consent to be guided in all his 
attempts to legislate on the question ? 

In toe first place, he cannot ignore what may be termed 
^hficulty. Perhaps, roughly spewing, about 
if j “habitants of the country may be regarded as 
attached more or less to the Church of England, while the 
other half differ more or less widely from the tenets of that 
Voi* xiy.-« 27 o. 350 


Church. Here it is evident that this difference of opinion 
does not imply any want of interest in religion, but the very 
reverse. What it does indicate is the line that must be 
pursued in all future legislation on the subject. The 
statesman must deal with men as they are, and in conse- 
quence of this difference he cannot afford, and indeed he 
will not attempt, to place the higher education of the 
country in the hands of one religious body, however 
powerful, whether this be the Church of England on the 
one hand or the positivists on the other. Such a policy 
may have been possible, perhaps even desirable, a couple 
of centuries ago, but it is neither possible nor desirable 
now. 

In the next place, the statesman cannot ignore the 
fact that certain branches of knowledge and their appli- 
cations have developed of late years in a very wonderful 
manner, so as almost to fix a new epoch in the progress 
of our race. The present is eminently the scientific age 
of the world. 

Again this wonderful progress of scientific knowledge 
has added greatly to the wealth of the nation, especially 
in its larger centres ot industry, and there is in conse- 
quence a very persistent and most praiseworthy cry for 
increased facilities for higher cultivation. Nor is this cry 
limited to scientific culture alone, in which case it would 
I be less praiseworthy ; but it embraces general cultivation, 
having, however, especial reference to these recently- 
developed branches of knowledge which have made our 
great cities what they are, and in which progress is neces- 
sary to a continuance of their well-being. 

Now these inevitable conditions are not merely destined 
to icgulate all future steps that may be taken for the 
spread of higher education, but they have already 
modified the position of the present institutions of our 
country, and besides this they are even now deter- 
mining the action of Government in a variety of ways. 
The increased endowment of research, the loan collec- 
tion of scientific instruments, and other developments 
which these will inevitably bring about, are indications 
that our present rulers are very much alive to the true 
welfare of the country. We are, however, here engaged 
rather with the future of the higher education, and we 
shall now show in what manner the principles we have 
dwelt upon have abeady modified our existing Uni- 
versities. 

To make this clear, let us begin by a brief description 
of the chief Universities of England and Scotland, and 
for this purpose we may confine ourselves to the two 
great English Universities, the four Scotch Universities, 
and the University of London. 

The two great English Universities have come down to 
us from a time when the people of England practically 
thought alike on religious matters. Until recently these 
institutions bore all the marks of 'this ancient unity, inas- 
much as they only gave their degrees and Fellowships to 
members of the Church of England. But it is well known 
that by recent enactments, not only degrees, but Fellow- 
ships may be held by those who are not members of the 
national Church. Nevertheless, while open to all, these 
Universities yet retain an especial relation to the Church 
of England, and we believe there is no widespread wish 
to see the connection violently altered. 

In many respects these Universities are institutions 

M 
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of great excellence, while in some respects they arc 
altogether unique. In principle they embrace a very 
complete system of culture, in practice, however, it is 
found that their system is more especially adapted to the 
wealthier classes of the community. Judging of a tree 
by its fruits, we must not forget what a brilliant galaxy of 
statesmen, divines, philanthropists, and men of the 
highest general culture, have owed their training to these 
great Universities. It is when we come to strictly scien- 
tific professions, such as medicine and chemistry, that the 
deficiencies of these institutions begin to appear ; neither 
Oxford nor Cambridge has turned out an appreciable 
number either of distinguished physicians or distin- 
guished chemists. Those who arc desirous to become 
proficient in these branches of knowledge almost in- 
variably go elsewhei e. The same may perhaps be said 
of the science of engineering. 

It has been proved a gieat misfortune to the country 
that these two Universities have iinwariantably neglected 
the scientific training of their graduates. Nor is it un- 
true to say that in the past generation they have produced 
statesmen of unquestionable eminence, but yet profoundly 
ignorant of the scientific requirements of their country. 

It is only now, after a somewhat prolonged agitation, that 
the minds of the rulers of this country are becoming awake 
to the paramount value of science in the development of 
our resources. 

Let us now briefly consider the four Umvcisitics of 
Scotland These institutions educate a fai larget piopor- 
tion of the people of .Scotland than Oxford and Cam- 
bridge do of the English people. I'hey arc the training- 
schools lather of the middle than of the upper classes of 
the community. They excel in those branches in which 
Oxford and Cambridge arc deficient, and they are defi- 
cient in those respects in which Oxford and Cambridge 
excel. Good medical men and men of good acquirements 
in various branches of science arc pioduced by these 
Universities, but the accomplished scholar or mathema- 
tician is not produced— at least to any great extent. Nor, 
so far as we are aware, is any attention given to the 
physical training of the undergraduates. The Scotch 
Universities aie not now connected with the Established | 
Church of Scotland, except in the fact that there is a 
theological faculty attached to each of them, and that 
the Church of Scotland looks to that faculty alone for 
tlie theological training of its ministers. They are m the 
habit, however, of giving theological degrees with praise- 
worthy impartiality to eminent divines in all the some- 
what numerous divisions of the Presbyterian Church, 
and occasionally to English Nonconformists. 

The University of London is different from all these, 
inasmuch as it is entirely unconnected with any religious 
denomination. It had its oiigin, if we mistake not, in the 
wish to give degrees to those who, from adverse circum- 
stances, had been unable to receive a U ni versity education, 
but who were yet possessed of the requisite information 

implied in a degree. , , ^ 

At the present moment a large number take advantage 
of this institution, and we believe that nearly 700 can- 
didates presented themselves at the recent matriculation 
examination. Of these, however, the great majority are 
not unattached students, but are probably connected with 
some metropolitan or provincial college that has not the 


power of granting degrees. Thus the University of London 
is at present the degree-giving body for the alumni of a 
considerable number of colleges scattered throughout the 
country, and in virtue of this position it has a very great 
influence in regulating the studies at those institutions. 

We have thus briefly described the present position of 
the higher education of this country, and it remains to 
consider in what respect the present system is deficient 
and how this deficiency may be remedied, consistently, of 
course, with those conditions which we have stated, and 
which no legislation can possibly ignore. This, however, 
must be reserved for a future occasion. 


GALILEO AND THE ROMAN COURT 

Galileo Galilei und aie Romisthe Cuiie. Von Karl von 

Gebler. (Stuttgart, 1876. London : Trubner and Co ) 
'"T'HIS work supplies a continuous and detailed narra- 
tivc of the circumstances under which Galileo in- 
curred the hostility of the dominant party at Rome at 
the opening of the seventeenth century, and was by their 
influence denounced to, and ultimately tried and con- 
demned by, the supreme tribunal of the Inquisition. An 
Appendix contains the text of the principal documents 
lefeiied to m the body of the woik. The whole foims a 
volume of rather more than 400 pages. 

Such an undertaking, though it may, at first sight, 
ippcar a mere piece of surplusage to those who know how 
extensive is the aheady existing Galileo literature, is 
>^et abundantly justified by lecent events. Within the 
ast ten years' dflglfttll'dOt'micnts publisb^^d m France 
md Italy, and Geiman critical x^sosxrches based upon 
hem, have completely overthrown the view hitherto held 
>y the most competent writers on this subject, and coin- 
lelled the adoption of a diametrically opposite conclusion. 
\U previous narratives of the trial of Galileo arc thus 
leccssanly superseded, and its history must bo entirely 
•c-wntten. Without attempting to explain the nature of 
;be evidence which has bi ought about this change of 
new, a task much beyond my present limits, I propose to 
state whcicin the change itself consists, and to what 
extent the opinions hitherto held concerning the conduct 
of the prisoner and of the Couit arc affected by it. 

The essence of the charge against Galileo was, as we 
learn from the sentence finally pionounccd, that after 
having been formally prohibited by the Inquisition from 
defending the Copcrnican theory, he had, in his Dialogues 
on the two rival systems of the universe, openly contra- 
vened this order, and so committed a clear act of contu- 
macy, or, as we should call it, contempt of Court. On the 
question whether the accused had actually defended 
Copernicanism in his Dialogues, modern writers were able 
to form an independent judgment by the study of his 
incriminated work; but the statement about the injunc- 
tion personally laid upon him by the Inquisition rested 
solely on the assertion of the Court itself, unsupported 
by one tittle of corroborative evidence. It is therefore a 
remarkable circumstance, and no bad illustration of how 
much may be done by strong asseveration, that the best 
historians, including some by no means antecedently 
inclined to repose a child-like confidence m the veracity 
of the Holy Office, one and all accepted its statement 
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on this decisive point as representing an undoubted 
historical fact. As Galileo’s advocacy of Copemicanism 
was indisputable, the gratuitous admission of the second 
premiss of the Court necessarily also involved its con- 
clusion, viz., that it had a right to punish the philosopher 
for his transgression of its command. Such accordingly 
was the practically unanimous verdict of historians. 

Up to 1867 no portions of the proceedings in the case, 
except the sentence and form of recantation, had been 
made public in a trustworthy shape ; but in that year M. 
de I’Epinois was permitted by the Roman authorities to 
publish in exienso the greater part of the original trial- 
record preserved in the archives of the Inquisition. A 
mass of fresh evidence thus became generally accessible, 
and was further increased by the publication in 1870, by 
Prof. Gherardi, of a second set of original documents 
bearing on the trial. It now became possible to check 
the statements of the tribunal by reference to the docu- 
ments which it employed, and to the defence and deposi- 
tions of the accused. This was done by Dr. Emil 
Wohlwill, of Hamburg, who, in a pamphlet published in 
1870, showed that such a comparison led straight to the 
conclusion that the personal injunction asseited and 
relied on by the Inquisition had never been actually 
delivered to Galileo. Wohlwill supports this position by 
a mass of corroborative testimony extracted, with singular 
acuteness and ability, from Galileo’s works and letters, 
and thus renders his case perfectly irresistible. These 
new results, striking and interesting as they obviously 
are, have attracted but little notice on the Continent, and 
an account of them given by me in a Friday evening 
lecture at the Royal Institution 1 constitutes, I believe, 
the only public attention they ha\c rcctM'vcd in this 
country. 

Af the charge advanced against Galileo v/as, after all, 
only formal and technical, his exoneration from it will 
hardly be considered as affecting in any considerable 
degree the estim.ite hitherto formed of his conduct in the 
matter, except indeed by those persons who consider 
unhesitating obedience to the will of a Roman Congrega- 
tion as the duty of every right-thinking man. Unfor- 
tunately too, the nature of his answers under examination 
must influence opinion more considciably in an unfavour- 
rable direction. Not only did Galileo deny on oath having 
ever held the Copcrnican doctrine ; he actually offered to 
write another Dialogue in refutation of the arguments 
in favour of the condemned tenet to be found in his former 
work, and protested his belief in the old Ptolemaic hypo- 
thesis as most true and indubitable." Much allowance 
ought unquestionably to be made for an infirm and terror- 
stricken old man, but, even so, there remains an amount 
of really gratuitous insincerity on which it is painful to 
dwell, though it would be disingenuous to pass it over in 
bilence. 

As to the course pursued by the condemning tribunal, 
there can be little or no doubt that it deliberately lent 
Itself to perhaps the most nefarious practice of which a 
ju^cial body can be guilty, namely, the admission of 
evidence known both to be false and to have been fabri- i 
cated for the express purpose of securing a conviction 
which could not be compassed by fair means. The theo- 
logical antagonists of the Holy Office have, no doubt, over 

* On M 4 y 6, 1874. 


and over again charged it with atrocities of this and 
of every other description, but I know of no instance save 
the present in which it has been convicted of such an 
enormity out of the mouth of its own records. 

Thus much of introduction appeared indispensable in 
order to define the point of view from which the volume 
in hand is written. Herr von Gebler regards the con- 
clusions of Wohlwill as so firmly established, that his 
duty as an historian is no longer to discuss or defend 
them, but to weave them, together with the pre- 
viously known facts of the case into a succinct narrative 
arranged in the order of time. Even to summarise the 
contents of his volume would be to attempt a fresh Life of 
Galileo. All that can be done here is to draw attention 
to a few of the salient incidents as they are presented in 
Von Gebler’s pages. 

It would seem that it was the Jesuits who, from 
beginning to end, were responsible for the persecution of 
the philosojfficr ; and, most unfortunately for him, he 
quitted the service of the only State in Italy which could 
have enabled him to defy their machinations at the very 
time when its protection began to be urgently needed. 
Oppressed by the amount of lecturing and teaching in- 
cumbent upon him as Professor at Padua, and anxious, as 
it would seem, to illustrate in his own person the benefits 
to be derived from the “endowment of original research," 
Galileo applied for, and after some negotiation obtained, 
the post of first Mathematician about the person of the 
Grand Duke of Tuscany, which he hoped would secure 
him uninterrupted leisure for the prosecution of investi- 
gation and discovery. Von Gebler comments as follows 
on this calamitous stop ; — 

“ In spite of all the-great advantages which this new post 
brought bun, Galileo made a thoroughly bad exchange 
when he quitted the free territory of the Venetian re- 
public in order to commit himself to the doubtful protec- 
tion of a sovereign who, though personally very well 
disposed towards him, was young, vacillating, and, moic- 
over, completely under the control of Rome, It was 
essentially the first step in the course which led Galileo 
towards his doom. Complete freedom of teaching existed 
actually in the Venetian Republic ; nominally only in 
Tuscany. In Venice politics and science appeared 
guaranteed against Jesuit intrigues, for when Paul 
bad thought lit to lay the uncompliant Republic under an 
Interdict (April 13, 1606), the Fathers of the Society of 
Jesus had to submit to immediate and permanent expul- 
sion from its territory. In Tuscany, on the other hand, 
where the Order was thoroughly at home, its mighty 
influence lay heavy on all that touched its interests, and 
especially therefore on politics and science. Had Galileo 
never forsaken the fresh healthy air of the Free State, in 
order to breathe a close Rome- infected Court atmosphere, 
he would, there is every reason to believe, have escaped 
the subsequent persecutions of Rome, inasmuch as that 
same republic which, but shortly before, had not allowed 
itself to be intimidated by the pajial excomnninicalion 
jnonounced against its Doge, its Senate, and its cntiie 
Government, would assuredly not have delivered up one 
of its University professors to the vengeance of the 
Roman Inquisition." 

The period of private controversy during which the 
question at issue between the old and the new astronomy 
was forced, against the wish of Galileo, from a scientific 
to a theological mode of discussion, is very fully described 
by our author, who gives many amusing instances of the 
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ludicrous manner in which the Aristotelian philosophers 
attempted by logical considerations to disprove 

the reality of the celestial appearances , revealed by the 
telescope, and as by magical enchantments to conjure 
them out of the heavens.” So far as the truth of the 
Copcmican theory was concerned, these individual skir- 
mishes were put an end to by the peremptory decree of 
the Index Congregation (March 5, 1616), which reduced 
the revolutionary theory, for all Roman Catholic astro- 
nomers, to the level of a mere hypothesis, convenient 
indeed for the representation of phenomena, but not 
corresponding to actual external facts. This, the un- 
doubted scope of the decree, which has escaped most 
previous writers, is carefully stated by von Gebler. The 
point is one of mucli interest, since the repressive atti- 
tude then taken up was not finally abandoned until as late 
as 1S20. Two hundred years of astronomical research 
were needed to break down the unyielding Papal non 
possumtis. 

The appearance in 1632 of Galileo’s Dialogue on the 
Ptolemaic and Copemican systems was the signal for the 
final catastrophe. Its high significance is well brought 
out in the following extract : — 

The book contains far more than the title promises, 
for the writer has, in connection with his discussion of 
the two great systems of tire universe, introduced a rccoid 
of almost every important result obtained by him during 
nearly fifty years of scientific research and discovery. 
The author shows himself determined to adopt a style 
which should appear not exclusively calculated for scholars, 
but, on the contrary, intelligible and even highly atti ac- 
tive foi every really educated man. The essential object 
of the book was to spread abroad as widely as possible 
a deal locognition of the constitution of nature in its 
absolute and lin.il form. That this object was so suc- 
cessfully achieved is attributable not merely to Galileo’s 
philosophic, but, in the first instance at least, perhaps 
even more to his literary eminence. The external form of 
the work was in itself niost happily chosen. There is not 
a trace of the dryness of a systematic treatise m which 
proof succeeds proof with a wearisome monotony, hardly 
relieved by a single pause. On the contrary, the facile 
lively foim of dialogue so tolerant of digression, gave the 
author full oppoitunity to develop his impetuous elo- 
quence, his singular power of reasoning, his biting satire 
—in short, his .special and brilliant style.” 

Next let us observe the effect of the woik on the ene- 
mies of its author : — 

“ Galileo, as one of the most momentously effective of 
pioneers, was in a high degree obnoxious to the Jesuits, 
and members of the order had repeatedly been signally 
worsted m scientific conflicts with the great philosopher, 
a circumstance by no means fitted to dispose the athers 
of the Society more favourably towards him. As soon 
as they recognised that in his latest work he had em- 
ployed an immense array of facts and an overwhelming 
force of argument for the destruction of the fundatnental 
piinciplcs of the old school, in order to build up with an 
inexorable logic the modern edifice upon its ruins, the 
Jesuits set all their levers to work to secure the suspen- 
sion of the revolutionary book, and later, to bring about 
the ruin of its dangerous author. A prosecution before 
the Inquisition was their most convenient, indeed pro- 
bably their only possible weapon.” 

The notion, still entertained by some writers, that 
nothing really serious was meant by the trial, but only 
the settlement of a point of ecclesiastical etiquette, is 


totally dispelled by the evidence stated in von Gebler’s 
narrative. We see Galileo completely panic-stricken on 
first receiving the summons of the terrible tribunal, en- 
deavouring in every possible way to keep out of its grip, 
and only finally complying when the Court had actually 
issued its writ to have him brought up to Rome zn irons* 
Wc sec the Grand Duke of Tuscany writing autograph 
letters to the Cardinals who were members of the Holy 
Office, begging for a favourable consideration of his 
servant’s case. We see the Pope himself in a fit of un- 
governable fury against Galileo ; — fury so intense that the 
Florentine Ambassador, who had provoked it by defend- 
ing the philosopher, precipitately dropped the subject, 
** lest he too should be charged with heresy by the Holy 
Office.” During the slow progress of his case in Rome, 
Galileo was unquestionably treated with quite exceptional 
favour, in being allowed to leside in the house of the 
Ambassador except during the days of his actual examin- 
ation, and even then lodged in comfortable rooms in the 
apartments of the Commissary Fiscal, instead of in the 
ordinary prison. Of what took place during the examin- 
ation we are not completely informed. That the prisoner 
was threatened with the torture is certain ; whether it was 
actually inflicted is still a moot point. Von Gebler very 
confidently maintains that it was not, and his reasoning 
at least proves that, if employed at all, it must have been 
but slightly. 

The closing portion of the narrative presents a dismal 
pictare of years lingered out amid severe physical suffer- 
ing under the stony-hearted supervision, constant petty 
interference, and reiterated thicats of the Holy Office. 
And when at last the old man dies, blind and helpless, 
bur^tiwo^inded with a glory destineil to outlive that of 
popes and ehmttnrts, the Inquisition is ‘ecn nervously 
bustling about to prevent any memorial being erected to 
the great astronomer, “ lest the good be scandalised,” or 
if that could not be achieved, at least to secure that 
neither in the inscription nor in the oration pronounced 
at the grave, “ words should occur injurious to^lhe repu- 
tation of this tribunal.” 

“ The feeble Duke of Tuscany did not venture to dis- 
regard in the smallest degree these unamiable Papal 
wishes. Even the last directions of Galileo, that he 
should be laid in the tomb of his ancestors in the church 
of Santa Croce at Florence, were not respected. The 
insignificant side chapel of that church, called the capella 
del novit^iaiOy received the mortal remains of the great 
departed. PIis body was tliere buried quietly and with- 
out public ceremonial in accordance with the will of Urban 
VIII. No memorial, no inscription marked his last 
resting-place. But, do what Rome would to wipe out the 
memory of the famous philosopher, she failed in her 
! attempt to bury in the same grave with his lifeless corpse, 
the immortal name of Galileo Galilei.” 

Herr von Gebler has performed his task with meri- 
torious jseal and conscientious labour. He is scrupulously 
accurate in his use of authorities, and shows a fixed deter- 
mination— no small merit in a biographer of Galileo— not 
to exchange the standing-grottn'd of histrry for the quick- 
sands of ecclesiastical controversy. His narrative is clear 
and readable, though not free from a tendency to diffuse- 
ness and verbal redundancy which are more sharply 
criticised in England than in Germany. On one point 
only does he appear to me open to any serious censure, 
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viz., in the amount of recognition which he has assigned 
to the principal pioneer in the department of history 
on which he writes, I mean, of course, Dr. Wohlwill. 
Without wishing to imply that von Gebler has inten- 
tionally minin.izccl the credit he has given to Wohlwill, I 
certainly think that a person acquainted with the latter^s 
pamphlet only by the former’s references, would form an 
inadequate conception of the extent to which its few and 
unassuming pages have supplied both materials and 
suggestions since incorporated and turned to account in 
the present work. Sedley Taylor 


AMRGAA^V^S JOURNALS AND LETTERS 

The Jou7‘itey of Augustus Raymond Mart^ary from 
Shanghac to R/iamdj and back to Mainvync, From 
his Journals and T.etters. With a brief Biographical 
Preface, and concluding Chapter, by Sir Rutherford 
Alcock, K.C.13. Portrait and Map. (London ; Mac- 
millnn and Co., 1876.) 

T he publication of these journals and letters can only 
serve to confirm and deepen the general regret felt 
at the untimely fate of Mr. Margary. After looking at 
the manly, genial, and determined face which Jeens has 
so faithfully reproduced, and reading the hurried but able 
and invariably interesting notes which have been preserved 
of the now famous journey, one bums with vexation that 
through some possibly preventible misunderstanding or 
ignorant blunder, so promising and noble a youth should 
have been sacrificed, just when he had shown of how 
great things ho was capable. We need not here enter 
into details with which, doubtless, all our readers are 
familiar through the daily j)ress, and to which wc have 
already referred in connection with Dr. Anderson's recent 
work (vol. xiii., p. 422), to which the present publication 
is the fitting complement. 

The Indian Government had determined to make 
another attempt — Sladen’s in 1868 was a failure — to open 
up a trade route between Burmah and China. A party 
was to leave Bliamo in January, 1875, cross the frontier, 
and make its way to Shanghac. It was thought advisable 
that some one should traverse the route in an opposite 
direction, so as to meet this party on the frontier ; Mr. 
Margary, who had been for sonic years in our Consular 
Chinese Service as interpreter, was selected for the criti- 
cal but honourable duty, and in accordance with inslriic- 
lions set out from Shanghac in /Vugust, 1874. The 
energetic youth — he was twenty- eight years of age — 
eager to be of use in the world, and naturally eager 
for distinction, lejoiced to have such a splendid opportu- 
nity, dangerous though he knew the task to be, and with 
speed and secrecy nn.dc his preparations, and set out 
furnished with a pass from the Chinese Government. 
De had a journey before him of not far short of 2,000 
miles, right through the heart of the Chinese Empire, a 
large portion of the distance over ground not previously 
traversed by any European. About one half of the distance 
was in steamer and by boat up the Yang-tse-Kiang, 
and its tributary, the Yuan. At Chen-Yuan-Fu, in the 
Kwei Chou province, he was furnished with carriers and 
baggage animals, and thus safely made his way to his 
destination, Bham6, in Burmah, a short distance on the 


other side of the Chinese frontier. Probably no one ever 
made a journey of such length through any part of China 
and met with fewer obstructions. It was not the pass he 
was provided with that alone did it, for in one or two 
instances the officials of towns could annoy him in spite 
of it. It was his humanity, his toleration, his geniality 
and sense of humour and disposition to see the best side 
of everything and everybody ; it was these qualities com- 
bined with his perfect acquaintance with the language and 
knowledge of and respect for Chinese customs, along 
with a determination to make his mission a success, that 
carried him safely and happily through circumstances in 
which ninety-nine others would have come to grief. 

During a great part of his journey, Mr. Margary was 
almost prostrated by illnesses of various kinds ; yet 
those arc mistaken who think that the book before us 
contains merely a few meagre scraps thrown together to 
make up a volume. In spite of illnesses and of the fact that 
as in duty bound he made all haste to get to the end of 
his journey, Mr. Margary contrived, by observation and 
intercourse, to obtain a substantial amount of really 
valuable information about the coimliy and the people 
through which he passed, lie had of course no time for 
minute exploration, though a fair acquaintance with 
geology and botany qualified him for profitable work c»f 
this kind ; but his journals and letters contain many im- 
portant notes on the physical geography and resources of 
the extensive tract through which his journey lay. He 
kept eyes and ears open, and his notes show that in this 
part of China there is plenty of scope for mining and 
commercial enterprise, and a fiiiilful field awaiting 
the scientific explorer. Many inq)ortaiit observations 
will also be found in these remains concerning the 
people of the various dislncls and their ethnological 
relations. ICspecially <lo tlie notes of his intercourse with 
o/licials, and noii' officials as well, serve to shed a light on 
Chinese character that we arc sure will be new to many. 
Mr. Margary set himself from the first to understand the 
Chinese, a task of the greatest difficulty, and came to the 
conclusion that the common notions on this curious people 
arc far from correct. 

The brief biographical sketch and a few early letters 
enable one to trace the growth and training of the unfor- 
tunate youth from his school-days. He was evidently 
made ol excellent stuff to begin with, and look the best 
possible advantage of his cducalional opportunities. 
When only about twenty he was appointed as interpreter 
to China, Here he speedily acquiied a mastery of the 
language, and did duty at various places before his last 
settlement at Shanghac. While on the island of Formosa 
he supplemented his defective scientific education by, as 
wc have said, the acquisition of a knowledge of botany 
and zoology. On several occasions, moreover, before his 
final feat, he showed his readiness of resource, bravery, 
determination, and skill in dealing with men. And yet, 
through some yet unexplained blunder, this splendid 
young fellow, so well adapted for long service to his 
country and to science, was obscurely and brutally mur- 
dered in a petty Chinese village. The mission under 
Col. Browne had proceeded on its way some little distance 
beyond the Burman frontier, when Margary volunteered 
to go forward with one or two attendants to remove some 
seemingly small obstruction at Manwyne. No more was 
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seen of him alive by his party ; his murder at Manwyne 
was evidently part of a scheme to attack and murder the 
whole party, who of course returned frustrated in their 
object 

It IS not for us to enter into any discussion as to who 
are the real authors of the treacherous affair , so far as 
data permit, Sir Rutherford Alcock discusses the whole 
question, as well as shows the value of Margary 
and of his journey, in an Appendix. Whoever was to 
blame, Margary himself was blameless it is difficult to 
regard his death as anything but an unrelieved loss we 
trust her Majesty’s Consular Service contains many like 
him. 


OUR BOOK SHELF 

Thfouqh Bosnia and tiu Ihr::(C^o 7 >tna on Foot dufinq 
the Iintntcciton^ and ^iphmhu^ 1875 By 

Arthur J Evans, BA, F S A. With a Map and 58 
Illustrations (London longmins and Co , 1876 ) 

iHls is an opportune publication, and we »-ecommend it 
to our readers as one that will gi\ c them a good and 
lively idea of the countries icfcned to and then various 
peoples— of much interest at present in connection with 
the Servian using. Mr Lvans entered Bosnia at Brod on 
the Save, went Icisuiely south, with various divcigences, 
through the country, reaching the sea near the mouth 
of the Narentaand coasting along to RagU'ia Mr Lvans 
mixed freely with all classes of the people wherever he w ent, 
is well acquainted with Bosnian, and indeed with general 
European history, is a disci iminating ethnologist, and his 
a good knowledge of botany. He studied the features 
and habits of the people closely as he sojourned among 
them, and gives many notes that might be found of value 
to those who take interest both m Aryan and 1 uranian 
ethnology. The people are evidently capable of good 
tLngs if they had the chanct and were free fiom oppres- 
sion , but Mr Lvans’s observation confiims all that h is 
been said as to the impossibility of the J urk ever treat 
irg a Christian subject with justice or even humanit>, 
unless compelled. 1 he book contains a map and many 
attractive illustiations, is interestingly written, and will 
give English leaders a fur idea of a countiy that is 
almost as little known to the generality as the heart of 
Africa. 


LETTERS TO THE EDITOR 

\The Editor does not hold htmsdf 7 esponstble for opinions expfes\€d 
by his C07 respofidtnts* Heithcr con he unde? take to ?eturn^ 
or to correspond with the writers of^ i ejected manuscripts. 
No notice is taken of anonymous communicattom,^ 

Firths, Dales, and Lakes, Valleys and Caflons 

In Naiuke, vol xni p 481, you honoured me by printing a 
notice of some writings on glacial subjects, and since then 
many pamphlets have been sent to me I would gladly show 
that I have studied them 1 hough I do not believe in a 
“ glacial period,” 1 hive convinced myself that local ^glacial 
climates, like the existing climate of GiteiiHnd and the “Arctic 
current” have prevailed m dilfercnt rcgitns at diffcient times, 
and that marks of these “ local glacial jieiiods ” include 
“ valleys ” of ccitaiii forms, with “ fiiths ” and “ lake 
basins ” Glauation occupied the attention of the Geological 
Society at their last meeting, when I rof Ramsay read an 
abstract of a paper, m which a foreign writer compared Green- 
land and Norway. So far as I understand that writer’s views 
as to glacial action m general, I agree with him Many 
wnters hold opposite opinions as to the usual evidence of powei- 
ful ice eiosion, and “the alleged power of a glaciti to excavate 
a depression in the earth’s surface” (Judd), as to “abrasion,” 
and “the inability of glaciers to excavate except under peculiarly 
favourable circumstances” (Bonney) 1 ruth is learned by ob- 
servation and by perseverance, A drop hollows a stone, not 


by force, but by frequent falling, and that truth has become pro- 
verbial A stream of water by flowing, and by rolling stones, 
mokes a watercourse, and that truth is proved by every shower 
and in every gutter By perseverance flowing water makes a 
deep watercourse According to the latest ofhcial report of Dr. 
Hayden (June 4, 1876), streams which began to flow about the 
sources of the Mississippi, when the Rocky Mountains were 
raised, have gone on flowin}. ever since m the same channels, 
and some have wcin emons “from half a mile to a mile 
deep,” not by force, but by frequent flowing. A glacier 
also flows It IS acknowledged that it wears and grooves 
rock, but still it IS denied that a wide deep stieam of flowr- 
ing ice can make a wide deep furiow It is said that ice 
“abiades,” but does not “erode,’ that it cannot “excavate,” 
unless under faveuiable eircumstances It is maintained that, 
flowing ice cannot hollow out a basin, though flowing water; 
does it on a small '•cale wherevci it flow^ Much is donej 
by perseverance As a drop hollows a stone, and water 
a watercourse, so ice makes an ice channel slowly , andj 
much repetition by glacialists may in time convince sceptics 
of that ti uth Icebergs are the ends ol glaciers pu hed out 
into the sea, and there launched Some of them aic ^,000 feet 
thick T hey prove their sue by grounding in soundings off 
Newfoundland, and Labrador, and Grcenlxnd, and by their 
1 ate of flotation when they float w th ^00 feet ibove watei, as^ 
“flat topped 1 lands of ice” m soutliein A “glacier’* 

cannot easily be measurcfl on shore, but these \ grant fiagments' 
roughly measuie paient glacier*? A piessurc of or of 

1,000, or of 500 feet of ice upon sand.oi stone moving in an ice- 
channel is great abrading force At the base of every lee fa 1 , 
or ice lapid, the plunging icciivei must tend to “cxeivilt,” 
because falls and rapids of watd excavate ]>ooL of vaiioiis size 
propoitioned to then power The area of (jiedihnd ii^aily 
equals that of India, and th it aica, so fai a^ it is J nown, is 
coveiecl with tlnck let whieli is slowly moving se iw aid- lhe< 
coasts aie fun owed by deep hollows, of whieli mo^t contain 
flowing glacieis, of which many entei the sea, ami hunch 
“islands of ice” Some “bergs” now float to the lowest 
latitude reached by northern diift stones on shoic in I urope ami 
in America I say nothing here ibout marine gheiat on 1 he* 
(jiccnland glaciers are flowing fiom an area wheie water nc mi dl^ 
falls fio/en , they flow is iivcis now flowfr ni Imi a, iml ill off 
them are slowly weaiing then channels at somei 1 i, an 1 v nl mg, 
up stream like Ni rgara I alls 1 licie is no me xsuie for tlie time 
duiing whicli these poweiful ue uveis of Greei 1 in 1 1 ave bcciij 
slowly hollowing stone ly fiequcnt llowirir, i nli s u le the 
woik of erosion done It is denied tint the woil w i done 1 
the glaciers \el no iiveis flow where ue fill ilie d'^l , andj 
these (jrcenland dales have 1 cen ‘ cio led, ’ and be 1 “ the usual)' 
evidence of powerful ice erosion, ’ aecoidmg to pliotogiaphy and 
descriptions According to the clcai st niaiks tl e wlule Scandi- 
navian peninsula, and the whole of h inland have at seme lime 
been covered by ice on the Scale of (jictnlaiid ice Seimitualik 
glacier, photographed \y Mi ] i ad ford be *’oic 1870, is near 
C dpe '')esolaUon in C/ieenland, opposite to Shetlam’, J trgen, 
GhnsUania, St 1 eteisl urg, 6Lc It is fiom time and a half to 
f ur miles wide where il enteis the sea, and tluie it is about 800 
feet thick It extends inland as fai is the eye can reach, and 
piobably comes from the watei shed of Greenland laking the 
lee to weigh only 55 lbs pci fcotcibc, the jire-sure above the 
sea level on the lee channel is about 44,cxx) lb<? on the foot 
square Between ice and lock are luge stones giit, and mud , 
and the rock is lounded where it is visible at the edge of the 
glacier, near the sea-level Ihe slopes between the lakes of 
I inland, and the gulf neai Viboig, at the side of the Saiamen 
canal, and elsewhere, arc polished, stiiated, and lounded I 
look rubbings m Seideinbei, 1S65, and iceoguised the woik 
of ice on the scale of Greenland ue In Norw ly the old 
maiks aie plain on the sidis of firths and dales, and some lead 
back to glacieis, which still flow from large areas upon the 
watershed, which still are covered by consideiable sheets of lee 
In (ireenland this engine is seen at work, m Seindinavia 
the work of the engine is better seen ihal woik is 
first a rounded worn plateau about the waltr^hed called 
the “ fjeld second, a *-enes of slopes much glaciated, and 
third, below the^e slopes, long grooves hollowed out of the 
solid, called “dales ” In these dales iivers mw flow to lakes 
and to firths Of these nvers some have worn deep water- 
courses, and canons proportioned to their size and nge At the 
j bottom of the dales are hollows which are called lakes, and firths 
1 when they hold fresh or salt water , m the rivers are tmallcr 
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pools, which become ponds in dry weather. This northern 
country opposite to Greenland has been “carved” in this 
fashion by ice on the large scale, and afterwards by water- 
streams, and by the frequent falling of rain drops. It has 
also risen from the sea. The ice-cover has been taken off 
Scandinavia and Finland, and there it is possible to t^t 
theories about the work which an ice*cover is now doing on the 
present chief gathering grounds of snow throughout the world. 
But that Scandinavian work is the same kind of work which is 
found with small glacial marks elsewhere. Hollows have 
rounded sections or when deep they are like (J- ^^i^s 

between hollows commonly are hog-backs and generally 

the land is rounded, except where peaks rise, and cliffs have 
broken. But this kind of rounded sculpture exists only in some 
regions ®f the world, and it marks the site of local glacial 
periods, as I believe. Elsewhere the section of valleys is angular 
like V» ox in canon countries like Y- These angular grooves 
are known to be the work of streams, because every stream of 
water carves on the same plan. Rounded hills and dales are 
at first sight evidence of powerful ice erosion, but some kinds of 
rock weather in bosses. If it be admitted that a drop wears a 
stone, that a stream makes a deep canon in a long time, and that 
a glacier “ abrades ” or makes any mark at all, it seems to follow 
that an ice-engine as large as India or Scandinavia has in fact 
done the large work which it might be expected to do by perse- 
verance in working, as it is known to work, wherever snow now 
gathers in large masses. Given the hardly perceptible wearing 
of water and time, a canon a mile deep and many hundreds of 
miles long has resulted from the flowing of a stream. Given 
glacial “abrasion” and time enough, than valleys of rounded 
section, and firths and lake-basins of a particular kind probably 
resulted from the flowing of ice. 

There are plenty of hollows in the earth’s surface which are 
not the result of erosion but of other causes with which I am not 
now concerned. Where a stream flows from source to mouth on 
a gradual slope, there has been no great disturbance of level since 
the stream began to work. Where ice fills the dales there are no 
canons. Where ice has filled dales and has left fresh marks, 
canons are short and small. In mountain regions where ice- 
marks are rare or absent, canons are of great depth and length, 
ajiparently because their streams have flowed in the same 
channels ever since the mountains were raised. But where 
cafions are marked features, these lakes, firths, and dales of 
rounded section arc very rare, or do not exist. It seems there- 
fore that hollows which have, in fact, been carved out of the 
earth’s surface may be known for water-work, or lor ice-work by 
their shape, and that firths, dales, and lakes may mark the sites 
of local glacial periods ; and caiions the sites of climates that 
have not been glacial since the streams began to flow. J’ersever- 
ance may accomplish great results insensibly like ice in dales, 
water in water-courses, and drtips on stone. 


J .et me counsel those who wish to study the works of ice on a 
large scale to aliandoii the retiring glaciers of Swit^rland and 
study Nature in Norway. This is the best season for travelling 
there. J. C. 

June 23 

The Loan Scientific Collection at South Kensington 

As a science teacher, privileged to attend the special demon- 
strations upon the extraordinary assemblage of apparatus now 
filling the galleries of the exhibition buildings, a list of some of 
which appeared in last week’s Nature, would you allow me 
to call attention to the provision of the department by which the 
general public may be admitted, if room, at a nominal charge. 

Within the past few days my note-book shows that the original 
instruments of Sir Isaac Newton, Faraday, Fizeau, Wheatstone, 
Watt, Savery, Black, Cavendisli, Guericke, and others employed 
in their classic researches, have been shown and explained (and 
wsed, so far as experimentalists would presume to touch such 
almost venerated relics). 

The spacious and well-appointed lecture-theatre has not been 
always crowded ; but I have the impression that if the above 
regulation were widely understood there would be such a 
gathering, merely curious, who would attend as at an 

cniertamment in natural magic, but of those deeply interested in 
the topics discussed, as would prove too large for the accommoda- 
P*'esent provided ; and, whilst scientific enrichment of 
^ would be more largely secured, a compliment would 

at the ^me time be paid to the directors for their great efforts to 
important undertaking. 

The School of Science, July 6 William Gee I 


Evolution of Oxygen by “Vallisneria Spiralis” 

Have any of your readers noticed the rapid evolution of 
oxygen by a blade of Vallisneria spiralL ? If a blade is cut or 
broken and held under water, the bubbles of gas are rapidly 
noticed issuing from the broken end, and by a simple arrange- 
ment of placing the broken blade or several blades into a test 
tube filled with water the water is displaced and the gas col- 
lected. After forty -eight hours the pores of the broken end of 
the blade close up and a fresh fracture is necessary tc) restore the 
evolution of gas, which also ceases at night only to recommence 
when the sunlight reappears. I have collected about a cubic 
inch of gas in eight hours from one blade of the plant. A con- 
firmation of my experiment would please me. 

Stroud, July 3 Walter J. Stanton 

Stamens of Kalmia 

If the beautiful spring trap formed by the stamens of the 
Kalmia, by which insect fertilisation is secured, has not yet been 
noticed, 1 may perhaps be allowed to call attention to it 

Cahirmoyle, Ardagh, Co. Limerick C. G. O’Brien 

Optical Phenomenon 

For more than half an hour after sunset this evening there was 
a broad band of light rising vertically llirougli a clear sky imme- 
diately above where the sun had set. It moved as the sun moved 
northward below the horizon, retaining its vertical position. It 
must have been formed at a very great height in the atmosphere, 
for it outlasted all the other sunset tints, wliicli were very beau- 
tiful. It would be interesting to know whether this was seen 
from many places far apart Joseph John Murphy 

Old Forge, Dunmuny, Co. Antrim, June 27 

The Cuckoo 

With regard to the letter of Mr. Adair, in last week’s Natur i:, 
p. 210, on the cuckoo, I have only to observe that if it docs nc't 
sing in Somersetshire after Midsummer it does in MidcU'’- 
sex ; 1 heard it, to my astonishment, early in the moniing of Ih'* 
6ih inst, in the woods and hills to Uic north. I nevci rccol)vc.l 
its note so late, not after the 3rd. 

Harrow, July 10 Henry St. John Jovni.r y 


OUR ASTRONOMICAL COLUMN 

Short’s Orservatton of a supposed Satklijti;: of 
Venus. — This observation which, as it appears in the 
Philosoplncal Transactions^ vol. xli. (Nature, vol. xiv., 
p. 194), is mystified by a typographical error, is also found 
in^Histoire de I’Academie des Sciences, 1741,” p. J25, 
where the micrometrically-measured distance of the sus- 
picious object from Venus is given in what seems to be a 
more correct form, and as it was used by Lambert in his 
calculations. After referring to the observations of the 
elder Cassini in 1672 and 1686, the writer— probably 
Cassini II., author of “ Elemens d’ Astronomic ” — states 
that Mr. Short had again seen the satellite, real or appa- 
rent, in the preceding year (1740), under similar circum- 
stances, and with the same phase as Cassini had described ; 
he had been informed of this in January, 1741, by M. 
Coste, " auteur de la Traduction du livre dc I’Entcndr- 
ment Humain de Locke, et de plusieurs autres ouvragrs ; ’ 
and having communicated the observation to the Academy 
of Sciences, had been charged by that body to inquire 
more particularly concerning it, and report the resuf. 
But as Short had not seen the satellite again up to June, 
174T, nothing further was ascertained than had been 
notified in the letter addressed to M. Coste, which was 
from ** Mr. Turner, written from London, June 8.” 

Short’s observation was "made in London, November 3, 
1740, in the morning, with a reflecting telescope of 
English inches, and which magnified the diameter of the 
object from fifty to sixty times. He perceived at first 
what appeared to be a small star very near to Venus, 
upon which, having applied to his telescope a stronger 
eyepiece and a micrometer, he found the distance of the 
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small star from Venus, 10 minutes 20 seconds. Venus 
then appeared very distinctly, and the sky being very 
clear, he took eyepieces three or four times more power- 
ful, and saw, with an agreeable surprise, that the small 
star showed a phase, and the same phase as Venus ; its 
diameter was rather less than a third of that of Venus, 
its light not so vivid but well defined ; the great circle 
wjjich passed through the centres of Venus and of the 
satellite, which it would be difficult to designate otherwise, 
made an angle of about 18 to 20 degrees with the equator, 
the satellite being a little towards the north, and preced- 
ing Venus in right ascension. Mr. Short examined it at 
different times and with different telescopes during the 
space of an hour, until the light of day or of the twilight 
obliterated it entirely.” 

It will be seen that Short’s observation, divested of the 
typographical error in the P////. Trans, ^ by which it was 
confused, is intelligible enough, and it may not be without 
interest if we examine the circumstances under which it 
must have been made. 

Taking the place of Venus with sufficient precision for 
the purpose in view from the tables of Le Verrier, we have 
the Allowing figures : — It may be premised that the date 
given in Nature last week from the Phil. Trans, is the 
morning of October 23, but it is to be remembered that 
the Gregorian style had not then been introduced in this 
country ; in the present mode of reckoning, it becomes 
the morning of November 3, as slated in the “ Histoire dc 
I’AcaJemie.” 

Veil'* , ^PP- Dist ofVtmis 

GMT Ap|) KA N P 1 ). fiom tlio L.uih 

1740, Nov, 2, at 18*’ 30’*' 175 '21' 11 ' 87" 12' 21" o 7007. 

llourly molion m R.A, I 2' 28' ; in N. 1 ’. U f- d 

The apparent diameter of V’enus (^Le Vetrier) was 23"7, 
and her lieliocentric longitude being 86' ii', and her geo- 
centric longitude 174'^ 38'; the breadth of tlie illuminated 
portion of her disc was o'5i4 ; elongation, W. 46^^. 

Short says the daylight put a stop to his observations 
** about a quarter of an hour after eight,” which we may 
assume to imply appaient time, and as the correction 
from apparent to mean time was then subtractive, 

his observation may be supposed to have terminated at 
8 A ]M., and as he had viewed the object during the space 
of an hour, we find Venus must have been at an altitude 
of 36" when he first perceived it, and further, it should be 
noted, the sun rose at 7'^ o“, so that Short’s observations 
must have been made entirely in daylight, with the planet 
particularly well situated. 

The suspected satellite was 18”- 20° north-preceding 
Venus, which implies a mean angle of position of 289'’, 
and as the distance was 10' 20", we have for the difference 
of right ascension, 39'’*i, and for the difference of N.P.D., 
3' 22” Supposing these differences to apply to 7'* 30’“ a.m., 
the position of the object would be R.A. iP* 40'“ 5o'’*6, 
N.P.D. 87® 9' 23"; wffience, bringing foi ward to the epoch 
fji DurJiniustcrung^ its R.A. is ii‘’ 46*“ 46“’, N.P.D. 
87* 47'*5 1855*0. 

Unless we had been able to correct the misprint in the 
Phil. Trans, by the French account of the observation, 
it might, perhaps, have been inferred that the distance 
was intended to be 1“ 2' or i® 12', and in this case the 
3 4 magnitude star Virginis would htivc fallen very 
nearly upon Short’s position ; at 7 a.m. this star preceded 
Venus 1° s'» was N. 26'. 

It will be found that our examination of Short’s obser- 
vation does not tend to explain it. Though Lalande 
thought when conversing with him on the subject in 1763, 
that he doubted his having observed a satellite of Venus, 
he appears to have been sufficiently impressed with his 
observation to have had the appearance engraved, and to 
have “ carried it with him as a seal,” 

The observation of Andreas Mayer at Greifswald, 
mentioned in Nature last week in the notice of Schon’s 
“ Der Venusmond,” was communicated to Lambert after 


the appearance of his memoir “ Essai d’une tbdorie du 
satellite de Vdnus,” in the Berlin Memoirs, 1773, of which 
an abstract is found in the Astronomisches Jahrhuch^ 
1777. It is printed at p. 186 of the Jahrbu(h for 1778, 
where also appear the two letters from Abraham Scheu- 
ten to Lambert, refeiring to his observations of what 
he believed to be a satellite of Venus, after the planet 
had left the sun’s disc in the transit of 1761, June 6, 
which at noon at Crefeld was near the centre of the 
disc and at 3 r m., near the limb. Lambert follows with 
a particular examination of Scheuten’s observation in 
connection with the observations of Montaigne at Li- 
moges in May preceding. 

y Argus. --Gilliss, in the notes to the 1850 ‘‘ Catalogue 
of Double Stars observed at Santiago,” remarks of this 
object: “The cluster deserves special attention for its 
evident changes since llerschel’s observations.” From 
a comparison of the observations it is not obvious to 
what changes reference is here made. Perhaps some 
reader of Nature who can favourably command this 
star’s position will describe the actual configuration, &c , 
of the principal star and vicince. 

Mr. S. M. Drach writes with reference to views of 
binary stars from Venus and Mars : lias it ever been 
noticed by cosmographists that an observer at these 
planets must see our moon at a maximum elongation- 
angle from our earth, ranging from Venus from 5^^, to 31 
minutes of degree, and from Mars fiom 3J to i6{f minutes 
of degree, whence follows that oui present icntnry's certi- 
tude of Binary Stellar Systems is a TRlMn rVK feature of 
naked-eye astronomy to the Venus or Mais observers. 
This elongation diminishes lo zero in about seven days 
of cither planet, since their rotation periods nearly equal 
the eai Ill’s.” 


THE NOR U'EGIAN- ATLANTIC EXPEDITION 

Expedition left Bergen June 1 for the Sognefiord, 
^ uhero the first week was spent in ]»ieparatory work — 
sounding, dredging, and trawling in 600 fathoms. The 
temperature at the bottom was found exa9tly the same as 
in former years, 43"7 F. The fauna was a mixture of 
Atlantic and Arctic. There were found several specimens 
of IhtsiHi^aioronata (wSars), Mum da tenm/nanaj one large 
Actinia and a sponge, TisipJwnia iciformis^ and, 
among other mollusca, A'^imm eumyaiim (Sars), Kcl 
lutla abyssiiola (Sais), Malletia obtina^ and Taranis 
Aiouiii, The second week was spent at Huso, a small 
island at the mouth of the Sognefiord, where magnetical 
base-observations wei e made on shore and on board, ship 
swung for deviation, &c. 

June 20 the Expedition left this place, and steered 
along the deep channel surrounding Southern Norway 
from the Skagerrack up to Cape Stadt. The first sound- 
ings and dredgings showed a very flat bottom at a depth 
of about 200 fathoms, and with a fauna mainly Atlantic. 
About 150 miles N.W, of Capo Stadt the temperature 
began to fall, the depth remaining unchanged. At the 
next sounding the depth increased and the bottom tempera- 
ture was still falling, until at last the Miller- Casclla ther- 
mometer showed 32'’ at 300 fathoms, and 30® at the bottom 
in 400 fathoms. This is exactly like what the Porcupine 
found in the Lightning Channel. Off Stadt the fauna 
was Arctic and Glacial. Among the specimens brought 
up was a gigantic Umbel hilar ia^ 5 feet high, a Nymphofty 
10 inches between the ends of the feet, a new large 
Archastery and ma^ny other characteristic forms. No less 
than eight forms of Hydroids were also found at this 
depth, three differenX species of Arctic Fumsy and several 
specimens of YoUiia intermediay &c. 

The Expedition raW into Christiansund June 23, and 
was 10 leave that port in a few days for the Faroes and 
Iceland. \ 

V 



NA TURE 


\uf 13 . > 87^1 




the kinematics of MACHINERY'' | 

II. 

h FTER the discussion of lower pairs of elements, 
higher pairs are considered, such, for instance, as 
thlt of the duangle and triangle, the motions of which 
wih respect to each other are thoroughly d«cnbed. 
Ob> of the most useful sections of the book, and which 
SfstrougfyZlS to the attention of engineers and 

madlinists, is that on the General Tooths 

files ttf Elements for a given Motion (p. Uo)- to the 
nractiral mechanic who has read the discussion on the 
Sifferert pairs of elements, it must appear that there are 
m..f;nns takintT placc in machines in the required 
manner that are not constrained completely by the resist- 
ance of the parts of the machine, such, for example, as 
the motion of the bed-plate of a planing machine m the 
V cuides, and it is obvious that this motion would not be 
constrained to take place in the required manner if the 
machine were turned upside down. The constraint only 
in certain positions of the pair of elements is called force 
closure^ and the pair is called an incomplete pair oi 
elements, the determination of the motion in the required 



Fig. s. 

manner being effected only with the assistance of the 
weight of one element, which must be greater than ^y 
disturbing force tending to cause motion in the direction 
opposite to that in which its weight acts. As examples 
of force- closed pairs are mentioned the plummer block of 
a water-wheel, which, owing to the weight of the wheel, 
constrains the motion without the complete closure of the 
pair by the addition of the cap, also railway wheels with 
the metals on which they roll. 

We pass now to the History of Machine Development. 
** At the commencement of a study of machine develop- 
ment it is first of all necessaiy to know distinctly what it 
is that makes a machine complete or incomplete. It is 
oiily possible to judge of the completeness of a machine 
from the excellence of the work produced by it, if we 
are able to estimate separately what part of the result 

•D * V "y*** of Machinery i Outlines of a Theory of Machines.’^ 

Bv Y. Reuleaux, Director of and Professor in the Klmiglichea Gewerbe- 
Akadcime m Berlin, Member of the Kanigl. technischen Deputation fur 
r V^ndated and edited by Alex. B. W. Kennedy, CE., Prolessor 

of Cnnl and Mechanical Engineering in University College, London. 
(London ; Macmillan and Co., *876.) Continued from p. ai4- 
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is due to the skill of the workman. Certain Indian 
fabrics, for instance, are of extraordinary excellence and 
delicacy, although they have been made in most defective 
looms ; throughout the whole manufacture of these it is 
the weaver^s dexterity that plays the most important part. 
In no machines can we absolutely do away with human 
action, if it be for no further purpose than to start 
and stop the process. It appears, therefore, that the 
most complete machine is the one fulfilling best its own 
work, and having for this share the greatest proportion 
of the whole task.” The great use of tracing the history 
of the development of machines is, that the more clear 
the path along which real advance has come to pass can 
be laid down, the more clearly we are enabled to see the 
direction that must be taken by succeeding advances. 
Probably the earliest machine known is the fire-drill, used 
in very early days of the development of the human 
for producing fire by its rapid rotation between the hands, 
being at the same time held in firm contact with another 
flat piece of wood. The improvements on this appear to 
have been pointing the fire-drill at the other end, en- 
abling the vertical pressure to be supplied by an assistant 
by means of a flat piece pressed on the top of the dnll, 



ind communicating the rotation to the drill by rneans ot 
i cord wrapped once or twice round it. The applications 
3f this tool seem to have been numerous, as with it hard 
voods, bone, horn, and even hard stones, appear to have 
3een drilled, no doubt with the assistance of a supply of 
jand and water. From the fire-drill, probably after a 
/ery long interval, sprang the potter^s wheel, and the 
jarliest forms of turning-lathe turned in a similar manner ; 
the principle is preserved to the present day in the bow- 
Irill used for light metal- work. The origin of the screw 
ind nut is lost in obscurity, but this pair of dements 
vas certainly known to the Greeks and Romans ; Prof. 
Reuleaux's suggestion of its origin, tracing it to the nre- 
Irill, is very ingenious, even if it is not the right one; that 
vith long-continued use of the drill, the cord may have 
vom spiral groves on the spindle, forming a screw-thread 
vhile the cord itself formed the nut. The ® 

vord screw in the Germanic languages greatly strengthen 
ny suggestion. We cannot take into account the feet 
;hat in English and the Romance languages the charac- 
eristic portion of the screw is called ‘thread (f/o, Jiiet,, 
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for this name may have been subsequently given to it.” 
Again, “The bow of the archer is a machinal organ in which 
energy is stored; the sensible force of the muscles is 
made latent in it, and it is this latent energy stored in the 
elastic bow which actually propels the arrow. In the 
ballista and catapult this principle receives still more 
extended application, for in them kinematic means are 
employed to store the energy of many men, so as to 
employ it concentrated with correspondingly increased 
effect. Later on the same principle extends itself to 
primary forces, and it is to-day more used than ever, from 
the tiny watch- work or the spring of a gun-lock, through 
innumerable mechanisms, up to the Armstrong accumu- 
lator or the air-vessels of the Mont Cdnis borers.” But it 
is from the kinematic point of view that the progress of 
the development of the machine is most accuiately mea- 
sured. What is the fundamental characteristic of the 
improvement that has been effected in the various stages 
of advance in the development of a machine.? Prof. 
Reuleaux answers : “ The line of progress is indicated in 
the manner of using force-closure or more particularly in 
the substitution of pair closure and the closure of the 


pump-rod E, affected by the force^closurd of the weigi 
F acting on the chain, the connection of the piston c, a 
the beam D, affected by force-closure also, by the saife 
weight, whilst the valve-gear was worked by hand. 

By the invention of his nearly perfect parallel motidi, 
Watt introduced kinematic pair and chain-closure i|to 
the steam-engine, as well as by the introduction of au^- 
matic valve-gear. Space will not permit us to give<an 
account of the systems of kinematic notation proposed by 
Prof. Reuleaux, but it certainly is one of the most im- 
portant chapters in the book, and will well repay a cireful 
study, although some little time and trouble is ev'dently 
required to get the meaning of the various symbols im- 
pressed on the memory. When this has been done we 
have no doubt that it will amply compensate the learner 
for his pains, by the much more ready comprehension 
he will obtain of complex mechanisms. We can only 
say, in the words of our author, “The reader need not 
fear that any continual alteration of his accustomed ideas 
will be demanded from him in making himself familiar 
with the sybtem of contractions. For a scientific symbolic 



kinematic chains obtained by it for force-closure.” In the 
fire-drill, which is an early form of turning-pair, we 
have not only force-closure by the action of the hands 
in the longitudinal direction, previous to the intro- 
duction of the bearmg-picce on the top, but also force- 
closure in the transverse direction by the hands. The 
invention of the stnng for turning the dull, itself a great 
advance, introduces another kinetic pair of elements, but 
still the string is constrained to kee{) in contact with the 
stick by the force-closure of the tension produced by the 
hands. In the earliest form of lathe with double head- 
stocks, the force-closure of the double element is changed 
to pair-closure, marking a great advance in the develop- 
ment of the machine, and the string is worked in a more 
definite manner by one end being fastened to a bow or 
spring-beam, whilst the other is worked by the foot (F ig. 5). 

“Thus simplicity or fewness of parts does not itself 
constitute excellence as a machine, but increased exact- 
ness in the motions obtained, with diminished demands 
on the intelligence of any source of energy.” 

In more recent machinery, such as Newcomen’s engine 
(Fig. 6), we see the connection of the beam D and the 



notation is in essence nothing else than a systematised 
method of contraction — it is not a hieioglyphic system 
mysterious to the uninitiated.” Under the head of ana- 
lysis of chamber- crank chains, the various disc-engines, 
rotatory engines and blowers, of which such a large and 
varied assortment has been from time to time invented, 
are described and figured, and our author states at the 
end of the long list so formed that the whole of the forms 
that have appeared are probably not exhausted, and that 
“ a comparison of the machines described shows, indeed, 
that there are many easily constructed inversions of exist- 
mg mechanisms which have not yet been proposed, 
and many analogies to existing forms which have 
not been tried ; so we may look forward still to the pro- 
duction of whole series of chamber-crank trains by the 
never resting empirics. In Chapter xi. we come to the 
machine considered as a combination of constructive 
elements and the complete enumeration of them, and 
their systematic classification deserves particular atten- 
tion. As an example of this classification we may give 
the double-acting ratchet train (Fig. 7) and the double- 



NATURE 


235 


July > 3 . ^^76] 


acting pump (f'K- 8) ! ^ese are classed together, and a 
closer examination of the function and elements of wch 
will immediately show the correctness of so doing. The 
two bars c and c in the ratchet train correspond with the two 
pump rods and buckets. The pump barrels rtT /r correspond 
with the guide frames ddtA the ratchet train, the valves 
b and h correspond with the pawls b and b^ while the water 
in the two barrels is the exact equivalent of the ratchet 
a a. As the bar c descends the pawl b would pass over 
a certain number of teeth of the ratchet equal to the 
number in the length of stroke of if the bar c was dis- 
connected with the lever but as it is, during the descent 
of c, through a certain distance the ratchet is lifted an 
equal distance by the other pawl b; thus we see that each 
pawl passes over twice as many teeth of the ratchet as 
correspond to the length of its stroke. This has an exact 
parallel in the double-acting pump, for there also each 
bucket in its down stroke moves through a length of 
water equal to double the length of its stroke. The fol- 
lowing IS the outline of Prof. Reuleaux’ Classification of 
Constructive Elements : — 

Rigid Elements — 

joints (for forming links) such as rivets, keys, keyed 
joints. 

Elements in pairs or in links, such as shafts and 
axles, levers, cranks, See. 

Flectional Elements — 

Tension organs by themselves and used with chain- 
closure, such as belts, cords. 

Partners of pressure organs such as pistons and 
plungers, steam cylinders and pumj) barrels. 

Springs. 

Trains — 

Click-gear. 

B lakes. 

Movable couplings and clutches 
In conclusion we must say that the cuts illustrating the 
book, are mui h superior to those generally to be found in 
theoretical books on machinery, but they do not, of course, 
equal the elaborate working drawings to be found in certain 
books on machine design. In Fig. 169, p. 2r8, the rope ap- 
pears to have somewhat lost its way. 'J'hc translator has 
done his work most admirably, and great must have been 
the ingenuity required to manufacture some of the names 
here picsenlcd for the first time to the English reader. 
In fact we could hardly imagine a book more difficult to 
translate, on account of the great number of specially- 
constructed words in it, nor do wc remember having read 
one in which the duties of the translator have been more 
successfully carried out. The book appears at a par- 
ticularly suitable time, now that the beautiful and exten- 
sive collection of kinematic models by Prof. Reulcaux, 
designed by him and constructed especially to illustrate 
his treatment of the theory of mechanism, is to be seen 
at the Loan Collection of Scientific Instruments at South 
Kensington. 

PERIGENIiSrS V. PANGEAESJS--I/AECKEVS 
NEIV THEORY OF HEREDITY 

T J NDER the title Perigenesis dcr Plastidule oder die 
^ Wellenzeugung der Lebenslheilchen,” Prof. Haeckel 
has published quite recently a pamphlet containing an 
attempt to furnish a mechanical explanation of the ele- 
mentary phenomena of reproduction which shall be more 
satisfactory than Mr. Darwin’s ingenious and well-known 
p Pangenesis. I shall endeavour to show that 

rrof. HaeckeFs theory is essentially that with which both 
German students of Mr. Herbert SpenceFs 
works have long been familiar ; and that it does not fur- 
sn a clearer explanation than does Mr. Darwin^s Pan- 
pnesis, of the special facts of heredity which Mr. Darwin 1 
had in view. ' 


Haeckel commences with a very concise statement 
of what is at present known as to the visible compo- 
sition of " plastids,"' those corpuscles of life-stuff called 

cells ” by Schleiden and Schwann, “ elementary organ- 
isms” by Briicke, ‘Hife-units ” by Darwin, Most plas- 
lids possess a differentiated central kernel or nucleus, 
which again possesses one or more nucleoli. The sub- 
stance of which the body of such a nucleated plastid or 
cell is mainly composed is generally known by von 
MohVs term, “ pro‘oplasma.” Haeckel proposes to dis- 
tinguish the substance of the nucleus by the name 
“ coccoplasma.” In the simplest form of plastid, the 

cytod,” which is devoid of nucleus, and is exhibited by 
those lowly organisms known as Monera, by the young 
Gregarina (Ed. van Beneden), by the hyphae of some 
Fungi, and by the ripe egg of all organisms (if we may 
Judge from the results of the most recent researches), 
coccoplasm and protoplasm arc not differentiated, but 
exist as one substance, which Haeckel, following Ed. van 
Beneden, distinguishes as '^plasson.” Whether these 
distinctions have a real value or not, is of no moment 
for the question in hand. It is a widely-accepted doc- 
trine— in fact, the fundamental generalisation on which 
Biology as a science rests — that the excessively complex 
chemical compound which forms the substance of plastiils 
or life-units is the ultimate seat of those phenomena or 
manifestations of energy which distinguish living from 
hfeless things — to wit, growth by intus-susception, repio- 
duction, adaptation, and continuity or hereditary tr.nns- 
mission. Leaving Prof. HaeckePs pamphlet lor a time, 
let us go back thirteen years. 

As long ago as July, 1863, Mr. Herbert Spencer, in his 
“ Principles of Biology,” pointed out at considerable 
length (vol. i., p. 181) that the assumption of definite 
forms, and the ])ower of repair exhibited by organisms, 
is only to be brought into relation with other facts (th it 
is to say, so far explained) by the assumption that certain 
/////A composing the living substance or protoplasm of 
cells possess ** pol.uity” similar to, but not identical with, 
that of the units win h build up crystals. Mr. Spencer 
IS careful to expl lin that by the term ‘‘ polarity ” we mean 
simply to avoid a ciicuitous expression, namely, the still 
unexplained power which these units have of arranging 
themselves into a special form. He then points out that the 
units in question cannot be the molecules of the proximate 
chemical compounds which we obtain from protoplasm — 
such as albumen, or fibrin, or gelatin, or even protein. 
Further he shows that they cannot be the or moi - 

phological units, since such organisms as the Rhizopods 
are not built up of cells, and since, moreover, ‘^the forma- 
tion of a cell is to some extent a manifestation of the 
peculiar power” under consideration. “ If then,” he con- 
tinues, ‘‘this organic polarity can be possessed neither 
by the chemical units, nor the morphological units, we 
must conceive it as possessed by certain intermediate 
units, which wc may term /)/iyii oh luteal. There seems 
no alternative but to suppose that the chemical units 
combine into units immensely more compl x than them- 
selves, complex as they arc ; and that in each organism, 
the physiological units produced by this further com- 
pounding of highly compound atoms, have a more or less 
distinctive character. We must conclude that in each 
case, some slight difference of comp sition in these units, 
leading to some slight difference in (heir mutual play of 
forces, produces a difference in the form which the aggre- 
gate of them assumes,” 

Further on Mr. Spencer applies the hypothesis of 
physiological units to the explanation of the phenomena 
of heredity, introducing the subject by the following 
admirable remarks, which appear to me to assign in the 
most judicious manner, their true value to such hypo- 
theses and to be as strictly applicable to later specula- 
tions as to his own. “ A positive explan ition of heredity 
is not to be expected in l)ie present state of biology. Wc 
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caa look for nothing beyond a simplification of the 
problem, and a reduction of it to the same category with 
certain other problems which also admit of hypothetical 
solution only. If an hypothesis which certain other wide- 
spread phenomena have already thrust upon us, can be 
shown to render the phenomena of heredity more intel- 
ligible than they at present seem, we shall have reason to 
entertain it. The applicability of any method of inter- 
pretation to two different but allied classes of facts is 
evidence of its truth. The power which organisms dis- 
play of reproducing lost parts, we saw to be inexplicable 
except on the assumption that the units of which any 
organism is built have an innate tendency to arrange 
themselves into the shape of that organism. We infen cd 
that these units muse be the possessors of special polari- 
ties, resulting from their special structures ; and that by 
the mutual play of their polarities they are compelled to 
take the form of the species to which they belong. And 
the instance of the Beq^ofua phyllomantaca left us no 
escape from the admission that the ability thus to 
arrange themstlvcs is latent in the units in every un- 
differentiated cell. . . . The assumption to which we 
seem driven by the ensemble of the evidence, is that 
sperm-cells and germ-cells are essentially nothing more 
than vehicles, in which are contained small groups of the 
physiological units in a fit state for obeying their pro- 
clivity towards the structural arrangement of the species 
they belong to. . . . If the likeness of offspring to parents 
is thus determined, it becomes manifest, a that 

besides the transmission of generic and specific pecu- 
liarities, there will be a transmission of those individual 
peculiarities which, arising without assignable causes, are 
classed as * spontaneous • 

“That changes of structure caused by changes of 
action must also be tiansmitted, however obscurely, from 
one generation to another, appears to be a deduction 
from first principles — or if not a specific deduction, still, 
a general implication. . . . Bringing the question to its 
ultimate and simplest form, we may say that as on the 
one hand physiological units will, because of their special 
polarities, build themselves into an organism of a special 
structure, so on the other hand, if the structure of this 
organism is modified by modified function, it will impress 
some corresponding modification on the structures and 
polarities ol its units. The units and the aggregate must 
act and re-act on each other. The forci s exercised by 
each unit on the aggregate, and by the aggregate on each 
unit, must ever tend towards a balance. If nothing 
prevents, the units will mould the aggregate into a form 
in equilibrium with their pre-existing polarities. If 
contrariwise, the aggregate is made by incident actions 
to take a new form, its forces must tend to ic-mould the 
units into harmony with this new form ; and to say that 
the physiological units arc in any degree so re-moulded 
as to bring their polar forces towards equilibrium with 
the forces of the modified aggregate, is to say that when 
separated in the shape of reproductive centres, these units 
will tend to build themselves up into an aggregate modi- 
fied in the same direction.” (P. 256.) 

Thus, then, Mr. Herbert Spencer definitely assumes an 
order of molecules or units of protoplasm — lower in 
degree than the visible cell-units or plastids— to the “ polar 
forces” of which and their modification by external 
agenwes and interaction, he ascribes the ultimate respon- 
sibility in reproduction, heredity, and adaptation. 

I am unable to say whether Mr. Darwin was acquainted 
with or had considered Mr, Herbert Spencer's hypothesis 
of physiological units, when in 1868 he published his own 
provhional hypothesis of Pangenesis. But an examina- 
tion of ihc bearings of the two hypotheses shows that the 
former does not render the latter superfluous, nor is the 
one inconsistent with the other. Mr. Darwin wished to 
picture to himself and to enable others to picture to them- 
selves a process which would account for (that is, hold 


together and explain) not merely the simpler facts of 
hereditary transmission, but those very curious though 
abundant cases in which a character is transmitted in a 
latent form and at last reappears after many generations, 
such cases being known as “ atavism ” or “ reversion ; ” 
and again those cases of latent transmission in which 
characteristics special to the male are transmitted to the 
male offspring through the female parent without being 
manifest in her ; and yet again the appearance at a par- 
ticular period of life of characters inherited and remaining 
latent in the young organism. According to the hypo- 
thesis of pangenesis, “every unit or cell of the body 
throws off gemmulcs or undeveloped atoms, which are 
transmitted to the offspring of both sexes and are multi- 
plied by self-division. 'J'hey may remain undeveloped 
during the early years of life or during successive genera- 
tions ; their development into units or cells, like those 
from which they were derived, depending on their affinity 
for, and union with, other units or cells previously deve- 
loped in the due order of growth.” 

In an essay (“Comparative Longevity,” Macmillan, 
1870, p. 32) published six years ago, 1 briefly suggested 
the possibility of combining Mr. Herbert Spencer’s and 
Mr. Darwin’s hypotheses thus : “ The persistence of the 
same material gemmule and the vast increase in the 
number of gemmules, and consequently of material bulk,^ 
make a material theory difficult. Modified force-centres, 
becoming further modified in each generation, such as 
Mr. Spencer’s physiological units, might be made to fit in 
with Mr. Darwin’s hypothesis in other respects.” In fact 
ill place of the theory of emission from the constituent 
cells of an organism of material gemmules which circu- 
late through the system and affect every living cell, and 
accumulate in sperm-cells and germ-cells, we may substi- 
tute the theory of emission of force, the two theories 
standing to one another in the same relation as the emis- 
sion and undulatory theories of light. 

It may, however, be very fairly questioned whether our 
conceptions of the vibrations of complex molecules, or in 
other words their force-affections, arc sufficiently advanced 
to render it desirable to substitute the vaguer though pos- 
sibly truer undulatory theory of heredity for the more 
manageable molecular theory (Pangenesis). How are we 
to conceive of the propagation of such states of force- 
alfection or vibration (as they are vaguely termed) through 
the organism from unit to unit ? In what manner, again, 
are we to express the dormancy of the pangenetic gem- 
mules in terms of molecular vibration ? It is true that 
molecular physics furnishes us with some analogies in the 
matter of the propagation of particular states of force- 
affcction from molecule to molecule, as, for example, in 
the various modes of decomposition exhibited by gun- 
cotton, in contact actions and the like ; but it will require 
a very extended analysis of both the phenomena of 
heredity and of molecular phenomena similar to those 
just cited, to enable us to supersede the admittedly pro- 
visional hypothesis of Pangenesis by a hypothesis of 
vibrations. And it is necessary here to remark that in 
the fundamental conception of Pangenesis, namely, the 
detachment from the living cells of the organism of gem- 
mules which then circulate in the organism, there is 
nothing contrary to analogy, but rather in accordance 
with it. It is quite certain that in some infective diseases 
the contagion is spread by specific material particles. 
This seems' to be established, although it is far from 
settled as to whether these particles are parasitic organ- 
isms or portions of the diseased organism itself. Mr. 
Darwin^s pangenetic gemmules may, even if not accumu- 
lated and transimtted from generation to generation, be 
cadled upon to exjplain the solidarity of the constituent 
cells of one organis:^ ; they may be assumed as agents of 

’ On this subject see Mr.^rhy's recent Presidential Address to the Royal 
Microscop'cal Society, in C^^uarterly Journal of Microscopical Science,'* 
April, i8j6. V 
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L peculiar kind of infection/ by means of which the mole- 
cular condition or force affection of one cell is communi- 
Icated to others at a distance in the same organism. It is 
difficult without some such hypothesis of an active mate- 
rial exchange of living molecules between the various 
cells of the body, to conceive of the way in which 

change is propagated throughout the parental system,” 
pra modified part is to '‘impress some corresponding 
modification on the structures and polarities” of distant 
units, such, for example, as those contained in the mam- 
malian ovum. 

In the human ovary no egg-cells are produced after the 
age of two and a half years. Each of the many hundred 
eggs there contained reposes quietly in its follicle, whilst 
the growth and development of other organs is proceeding. 
Then a renewed per.od of activity for the ovary com- 
mences, but the majority of the originally- formed egg-cells 
retain their vitality and form-individuality for more than 
forty years. How, we may ask, during that time arc they 
subjected to the influence of new polar forces acquired 
by the other units of the body? We know that they are 
so impressed, or have such influences propagated to them. 
Is it by “action at a distance,” or by the contact action 
of circulating infective gcnimules ? 

Such being the state of speculation, in England at any 
rate, with regard to the mechanical explanation of 
heredity, we return to Prof. Haeckel’s recently enunciated 
theory of the I’erigenesis of plastidules. 

It is clear, to begin with, that Prof. Haeckel has either 
never studied or has forgotten Mr. Herbert Spencer’s 
writings. His attempt to substitute something better for 
Mr. I)<iiwin's piovisional hypothesis of Pangenesis, as he 
tells us, has its otigin, to a groat extent, in the admirable 
populai lecture of Prof. Ewald llering of Prague, “ (Tbcr 
das (icdachtniss als eine allgcmeinc Function dcr orga- 
nisirten Materio” |()n Memory as a (icucral P'unction 
of Organised Matter], published in 1870, and to some 
extent, including terminology, is based on an essay by 
Elsberg, of New Yoik, published in the ProLCCifnn^s' of 
the American Association, Ilaitford, 1874. With the 
latter of these publications 1 am only acquainted thiough 
Prof. Haeckel’s citations, but with the fonnei at lirst 
hand. Prof. Htring gives a brief outline in the Itcture 
in question, of the fundaniviital doctiine of physiological 
psychology, which had been pieviously worked out to 
:onsc(iuenccs on an extensive scale, by Mr. Herbcit 
Spencer. Prof. Hcriiig his the merit of introducing 
iomc striking phraseology into his treatment of the sub 
jeet, which selves to empha-^ise the leading idt a. IF* 
points out that since all transmis don of “ qualities ” from 
:ell to cell in the growth and lepair of one and the same 
Drgan, or fiom ptreiu to olfspring, is a transmission of 
/ibrations or affections of material particles, whether 
;hese qualities manifest themselves as form, or as a 
heility for entering upon a given series of vibrations, 
VC niay speak of all such phenomena as “ memory,” 
vhether it be the conscious memory exhibited by the 
lerve-cclls of the brain or the unconscious memory we 
:all habit, or the inherited memory wc call instinct ; or 
whether again it be the reproduction of parental form 
ind minute structure. All equally may b ? called “ the 
nemory of living matter.” From the eailicst existence of 
protoplasm to the present day, the memory of living 
natter is continuous. Though individuals die, the uni- 
•^ersal memory of living matter is still carried on. 

I*rof. Hering, in short, helps us to a comprehensive 
:onceptlon of the nature of heredity and adaptation by 
pving us the term “ memory,” conscious or unconscious, 
or the continuity of Mr. Herbert Spencer’s polar forces 
>r polarities of physiological units. 


of ihe uiiiiy of biolo^ic.al s ieiu elh.it 
for the next step in this region of 
peculation^ tb<it fermentations, uhosphoresoeucc. fcveis, and heredity, 

1 ^ ®^“ltaneously studied from a commou yioint of view with 


Elsberg appears (though this is only an inference on 
my part) to be acquainted with Mr. Herbert Spencer’s 
hypothesis of physiological units Adopting Haeckel’s 
useful term “ plastid” for a corpuscle of protoplasm (cell 
or cytod), he designates the physiological units “ plasti- 
dules,’’ a name which Haeckel has accepted, and which 
may very possioly be Jound permanently useful. But 
Elsberg does not appear to have helped on the discussion 
of the subject to a great extent, since he proceeds no 
further than is implied in adopting Mr. Darwin’s theory 
of Pangenesis, whilst substituting the “plastidules” for 
Mr. Darwin’s geiumulcs.’’ Tt appears to me that Elsberg, 
ill his combination of the Spencerian and Darwinian 
hypotheses, has omitted the sound element in the latter, 
and retained the more questionable. He should have 
conjoined Mr. Herbert Spencer’s conception of “ plasti- 
dules ” possessing special pol.irities or force affections 
which they are cajiablc of propagating as changes of state 
(/.^., force-wave*') to associated plastidules, and so to off- 
spring with Ml. D<ir loin’s conception of a universal and 
continuous emission of such changes from all the cells 
ol an oigaiiism, and the frequent occurrence of a per- 
sistently litent condition of those changes— a condition 
which llciing’s happy use of the term “ memory ” enables 
us to illustrate by the analogous (or we should rather say 
identical) “latent” or “dormant condition” of mental 
impicssions. 

This F, in fact, the position which Prof. Haeckel takes 
up — though independently of what Mr. Spencer has 
written on the subject, excepting so far as the influence 
of the latter i^ to be traced m Elsberg’s essay. For 
Hacckol, living matter, protoplasm, or plasson consists of 
dofinite molecules— the plastidules which cannot be 
d'vided into sinaller plastidule*?, but can only be split 
into lower chemical compounds. What Mr. Spencer 
I ills polarities or polar forces Haeckel speaks of as 
' -indulaloiy movements” -a s)inbol which has the 
advantage.s and disadvantages of analogy, but which, like 
“ polarity,” is only a s>mb()l, and coveis our incapability 
ol conceiving inure definitely the chaiacler of the pheno- 
menon it dtsigriates. The undulatoiy movement of the 
p! istulules is the key to the mechanical expJ.m.itioii of all 
ihe essential phenomena of life. 'The plastidules are 
liable to h ive their undulations alfecled by every external 
force, and once modifled the movement docs not return 
to its pristine condition. By assimilation they conlinu- 
.dly increase to a certain noint in size, and then divide, 
and thus perpetuate in the undulatory movement of 
successive geiieialions the impressions or resultants due 
to the action ol external agencies on individual plasti- 
dules. Tins is Memory, All plastidules possess memory 
-and Memory, w'hich wc sec in its ultimate analysis is 
identical with reproduction, is the distinguishing feature 
of the plastidule ; is that which it alone of all molecules 
possesses in addition to the ordinary properties of the 
physicist’s molecule ; is in fact tlmt which distinguishes it 
as vital. To the sensitiveness of the movement of plasti- 
dules is due Variability — to their unconscious Memory the 
power of Hereditary Transmission. As we know them to- 
day, they may “ have learnt little and forgotten nothing” 
in one organism, “ have learnt much and forgotten much ” 
in another, but m ail, their Memory, if sometimes frag- 
mentary, yet reaches back to the dawn of life on the earth. 

E. K.w Lankes I’LR 

ylfith'ficinm . — It will interest many readers to know that 
Prof. Haeckel takes an opportunity in this pamphlet of 
teferriiig to BaUiybius. He does not allude to the report 
from the C/ialleniicr, to the effect that Bathybius is a 
gelatinous precipitate of sulphate of lime, but speaks of it 
as of old. He draws attention to the recent observations 
of an excellent naturalist, Dr. Bessels, who, 1 find, in the 
JenaLihc Zciiuhfi/t, 1875, vol. ix. p. 277, writes as 
follows “ l.)uring the last American expedition to the 
North Pole, I found, at a depth of ninety-two fathoms in 
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SmJ!fi*s Sound, large masses of free, undifferentiated, 
homogeneous protoplasm which contained no trace of the 
well-loiown coccoliths. On account of its truly Spartan 
simplicity, I called this organism, which I was able to 
observe in the living state^ ‘ Protobathybius.' It will be 
fibred and described in the Report of the expedition. I 
will merely state here that these masses consisted of pure 
protoplasm, with only accidental admixture of calcareous 
particles, such as formed the sea-bottom. They formed 
exceedingly viscid, net-like structures, which exhibited 
beautiful amoeboid movements, took in carmine- particles 
as well as other foreign bodies, and showed active granule- 
streaming.” 

This is certainly a very deliberate and definite state- 
ment on the part of Dr, Bessels, who is a well-known and 
accomplished observer. It will be interesting to see how 
these observations can be reconciled v ith the view taken 
by Sir C. WyviUe Thomson and Mr. Murray. 


DINNER TO THE CHALLENGER'^ STAFF 

O N Friday last, Sir C. Wyville Thomson and other 
members of the Challcui^er were entertained at 

dinner in the Douglas Hotel,* Edinburgh, by a large and 
distinguished company. Besides the civilian chief him- 
self, the other members of the staff present were Mr. J. Y, 
Buchanan, Mr. J. Murray, Luut. Balfour, Dr. Crosbie, 
and Paymaster Richards. The Lord Provost occupied 
the chair, the croupiers, as the vice chairmen are 
called in Scotland, being Professors Huxley and Turner. 
The speeches were unusually happy and spirhed, but we I 
have space to give only a few quotations from that of 
Prof. Huxley in proposing the health of the scientific staff 
of the Chalhni^er^ and their director, Sir C. W. Thom- 
son. After referring to previous Government expeditions 
for ocean exploration, Prof. Huxley pointed out that 
the peculiarity of the ChalicH^er Expedition was that in 
her case the ciuisc became* secondary and the scien- 
tific object primary ; that she uas, in fact, lilted up and 
instructed with the view of obtaining certain scientifir 
data which were requisite for the further progress of 
natural knowledge. In her case the duty of geographical 
exploration was reduced to «//, and the duty of scientific 
investigation had become paramount. 

After showing the great importance of a knowledge of 
the nature of the sea- bottom, Prof. Huxley went on— 

“ '^I'hirty years ago it would have been absolute mad- 
ness for an>one — 1 was going to say — to have hoped to 
obtain any knowledge of the nature of the sea-bottom or 
of the things which lived there at depths of 6,000, 

15,00c, or 20,000 feet. But then here comes one of those 
admirable examples of the way in which the theoretical 
life of this world and the practical life interlock with one 
another, and interact with one another. Theoretical 
science, abstract investigation, carried on without re- 
ference to any practical aim whatever, that sort of 
abstract investigation which recent Acts of Parliament 
have endeavoured to throw a slur upon in this country, 
though I am happy to say that that has been removed in 
the House in which it originated —that kind of abstract in- 
vestigation without immediate practical result, gave us the 
electric telegraph. When the electric telegraph was got, 
practical men desired to use it as a means of connecting 
remotely removed countries. For that purpose it was 
necessary to lay submarine telegraphs. For that purpose 
it was necessary to improve our means of sounding ; and 
so out of the electric telegraph came those means of 
sounding at g^reat depths of the sea, which have enabled 
us, for the first time, to bring up from the bottom, from a 
depth of two or three, or it may be four miles of sea- 
water, the actual things which are to be found at that 
enormous depth. Thai took place twenty years ago. In 
1858, my friend Commander Dayman was engaged in the 
survey of the Atlantic for the purposes of the cable ; and 


the Americans, who joined in the like service, had in- 
vented means by which specimens could be brought up 
from that depth. So that, if I may so say, ten years ago 
it was in the air to apply those new methods supplied by 
practical life to scientific purposes, to apply the methods 
of sounding, the methods of dredging, and the methods 
of ascertaining temperatuie which had been devised for 
the purposes of the telegraph engineer, to further investi- 
gation of the contents and nature of the sea. But it is all 
very well for ideas to be in the air. It needs clear brains 
to get them out of the air, and in this case there were two 
very clear brains at work on the subject — one of them the 
brain of our distinguished guest of to-night, Sir C. Wyville 
Thomson — and the other the brain of my friend Dr. 
Carpenter, who is well known to the scientific world.” 

Prof. Huxley then referied briefly to the history of recent 
deep-sea exploration and to the influences brought to bear 
on the Admiralty to send out the Challenger, He spoke 
of the object of the expedition and of the important 
results which have been achieved. “It was a very con- 
siderable task,” he said, “ it was a task which would have 
been absolutely chimerical thirty years ago, but it was a 
task which had been rendered possible, and which has 
been actually performed in the most satisfactory manner. 
The Challcnocr has brought home, I am informed, the 
records of such operations performed at between 300 and 
400 stations— that is to say, at 300 or 400 points along 
that 70,000 miles, we know exactly the depth of the sea, 
the gradations of temperature, the distribution of super- 
ficial life, and the nature of what constitutes the sea- 
bottom ; and such a foundation as that for all future 
thought upon the physical geography of the sea up to this 
moment not only had not existed, but had not even been 
dreamed of. 1 won^t detain you by speaking of the great 
results of the expedition, for one very good reason, that 1 
don’t know them. They are in the breast of my friend at 
the opposite end of the table. But he has been good 
enough to favour us at the Royal Society from time to 
lime with reports of what he has been about, and some 
of the discoveries which have been made by the Chal- 
lenger Jire undoubtedly such as to make us all form new 
ideas of the operation of natural causes in the sea. Take, 
for example, the very remarkable fact that at great depths 
the temperature of the sea always sinks down pretty much 
to that of freezing fresh water. That is a very strange 
fact in itself, a fact which certainly could not. have been 
anticipated d. priori. Take, again, the marvellous dis- 
covery that over hirge areas of the sea the bottom is 
covered with a kind of chalk, a substance made up entirely 
of the shells of minute creatures— a sort of geological 
shoddy made of the cast-off clothes of those animals. The 
fact had been known for a long time, and we were greatly 
puzzled to know how those things got to be there. But the 
researches of the Challefiger\i?Nt proved beyond question, 
as far as I can see, that the remains in question are the 
shells of organisms which live at the surface and not at the 
bottom, and that this deposit, which is of the same nature 
as the ancient chalk, differing in some minor respects but 
essentiaUy the same, is absolutely formed by a rain of 
skeletons. These creatures all live within joo fathoms of 
the surface, and being subject to the fate of all living 
things, they sooner or later die, and when they die their 
skeletons are rained down in one continual shower, falling 
through a mile, or couple of miles of sea-water. How 
1 long they take about it imagination fails one in supposing, 
but at last they get to the bottom, and there, piled up, 
they form a great stratum of a substance which, if up- 
heaved, would be exactly like chalk. Here we have a 
possible mode of construction of the rocks which com- 
pose the earth of which wc had previously no conception. 
But this is by no means the most wonderful thing. When 
they got to depths of 3,000 and 4,000 fathoms, and to 
4,400 fathoms, or about five miles, which was the greatest 
depth at which the Challenger fished anything from the 
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[ bottom — smd I think a very creditable depth too — they 
found that, while the surface of the water might be full of 
i these c^carcous organisms, the bottom was not. There 
^ they found that red clay so pathetically alluded to by my 
friend on the right [Commander Stewart, who repUed for 
the Navy] as the material to which when glory called him 
he might be reduced. This red clay is a great puzzle— a 
great mystery — how it comes there, what it arises from, 
whether it is, as the director has suggested, the ash of 
foraminiferas ; whether it is decomposed pumice-stone 
vomited out by volcanoes, and scattered over the surface, 
or whether, lastly, it has something to do with that 
meteoric dust which is being continually rained upon us 
from the spaces of the universe — which of these causes 
may be at the bottom of the phenomenon it is very hard 
to say ; it is one of those points on which vve shall have 
information by-and-by. I will not detain you further 
with speaking of the matters of interest which have come 
out of this cruise of the Challcnt^er ; I will only in con- 
clusion remind you that work of this kind could by no 
possibility be done without the zealous aid of an intelli- 
gent executive. That is the first condition, but our thanks 
have already been rendered to the executive officers of 
the Challetifrer, In the second place, it could only have 
been done by the aid of such a scientific staff, composed 
of picked men as was sent out m the Challenger^ such 
men as Buchanan, Murray, and Moseley, imd Wild, and 
Suhm ; and I can hardly mention the name of the last 
gentleman without, in passing, lamenting that he alone of 
all the staff who left our shores,- he who certainly was 
the last person we should have imagined we should not 
see again — that a man of his accomplishments and pro- 
mise and geniality and lovabiliiy should be the only one 
not to be welcomed back by the friends who loved him, 
and by the country which would have been glad to adopt 
him. But, again, a woik such as has been done by the 
Challoigcr could only have been effectively carried out 
under the direction, not only of a man who intellectually 
knew what he was about, but whose moial qualities were 
such as to get the people with ^\hom he was associated 
to work with him.'' 

Prof. Huxley concluded by rcfciring to the harmony 
which throughout jircvailcd among the staff of the Chal- 
lejiiicr. 

“ When men are shut up together in a limited society, 
whether it be a cathedral town or a ship, they begin to 
hate one another unless the bishop is a very wise person. 
In this case 1 do not doubt that the bishop was a very 
wise person, and 1 do not believe that the whole course 
of the Challenger afforded occasion for any such trian- 
gular duels as one hears of in the novels of Captain 
Marryat.” 

Sir C. Wyville Thomson made a suitable reply to the 
toast, giving a brief account of the various operations of 
the ChallenQery and referring to the great amount of work 
yet to be done ere all the results could be given to the 
world. 


PHOTOGRAPHIC PROCESSES 1 

IT is not my intention to enter into the history of any of the 
processes to which I pioposc to call your attention to-night, 
as I somewhat dread to enter upon such conlioversial ground. 
Probably the demonstration of the production of photographic 
prints by various methods will be of greater interest than any 
history. 

, was the religion of the world\s infancy, and it can 

1 ^ of surprise that untutored yet inquiring minds, 

unaidea by any distinct revelation, should have attributed to the 
glorious orb, the centre of our solar system, the possession of 
r ®“”outes, and as they gazed upon the wondrous effects 
o ^ magical painting, that they should have offered to him 
tneir adoration and worship, and carefully noted any phenomena 
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due to him. Thus probably the first photographic action 
noticed would be at a very early period of human existence, 
when the exposure of the epidermis to his rays caused what is 
known to us as tan, whilst the parts of the body covered would 
remain of their pristine whiteness. A photograi>hic action 
which would be remarked at a later dale would be the fading of 
colours in the sunlight. Ribbons, silks, curtains, and similar 
fabrics of a coloured nature undergo a change in tint when ex- 
posed to it, 

I have here a specimen of a pink trimming used by the fair 
sex, and the lady who presented me with it informed me that it 
was “a most abominable take in,” as the colour “goes” after 
two days* wear. Her ideas on the subject and my own somewhat 
differed, for to me it presented a capital opportunity oi using 
the material as a means for obtaining a photographic print in a 
moderate time. I have here two results of the exposure of this 
stuff to the sunlight. One was exposed beneath a negative of an 
anatomical subject, and we have the image lepresented as white 
upon a pink ground. The other subject is a map. An ordinary 
map was superposed over a square piece of the stuff, and placed 
in sunlight whilst in contact. Wc have in this case the lines of 
the map represented as i)iiik on a white ground, from which the 
colour had faded. 

The general opinion is, I believe, that the colour is given off 
somewhat similarly to the scent from a lose. Were this entirely the 
case, the light would not act as it does, but beneath the negative 
or map, the colour would bleach uniformly. The bleaching 
seems to be a really chemical change in the dye due to the 
impact of light. There arc many other bodies besides dyes 
which change in light, and some of them are of the most un- 
likely nature. I had intended lo ^how you to-night the change 
that takes place in glass bycxpo.ureto light for long periods. 
My friend, Mr. Dallmeyer, has in his ])ossession specimens of 
brown and flijit glass, which have markedly changed colour in 
those halves of the prisms pinposely exj>osed to solar influences. 
In some cases theie is a “ yellowing ” of the body, and in others 
a decided “purpling.” 

It is, however, only those bodies wdiich change rapidly in the 
light that are utilised in photograi)hy. The most common 
amongst these are various compounds of silver, for they are 
peculiarly sensitive to the action of light. Nearly every silver 
compound is more or less changed by it, and when I say chrnged I 
mean altered in cheniu al composition. When wc reflect what light 
Is wc* can belter understand its action. I jght, as experiment, 
contiimed by mathematical invc^ligation, tells us, is caused by a 
Senes ol waves issuing fiom the luminous source, not, indeed, 
trembling in our tangible atmosphere, but in a subtler and in- 
Imitely less dense medium, which pervades all space, and which 
exists even in the interioi of the densest solids and liquids. 
These waves of ethci, as this medium is called, batter against 
and try to insinuate themselves amongst the molecules of any 
body exposed to their action, a good many millions of millions 
of them impinging every second against it. Surely it is not sur- 
prising to think, small though the lengths of these waves be, 
that this persistent battering should in some instances be able 
to drive away from each of the molecules some one of the atoms 
ol which they are composed. 

Take as a type that salt of silver which was, perhaps, the first 
known to change in the presence of light-silver chloride. For 
our purpose v/e may represent each of its molecules as made up 
of two atoms of silver locked up with two atoms of chlorine. 
Let us consider the action of the light on only one molecule. 
The waves strike against it energetically and persistently ; the 
swing that the molecule can take up is not in accord with the 
swing of the ether. It is shaken and battered till it finally gives 
up one atom of chlorine ; the vibration of the remaining two 
atoms of silver and one of chlorine are of a different period, and 
are not sufficiently in discord to cause a further elimination of au 
atom. The molecule which contains tlie two atoms of silver and 
one of chlorine is called a sub-chloride of silver or argentous 
chloride, and is of a grey violet colour. If, then, I place silver 
chloride (held in position by a piece of paper) beneath a body, 
part of which is opaque and part transparent, and expose it to 
sunlight, I shall find that where the opaque parts cover it, there 
the white chloride will remain unchanged, whilst on the portions 
beneath the transparent parts, the dark silver sub-chloride will 
have been formed. Of course were the paper, after removal of 
the body, to be Anther exposed to light, the image obtained 
would disappear, as a blackening over the whole surface vrould 
ensue. In this state, thtn, the print is not permanent. Fortu- 
nately for photography, a ready solvent of silver chloride was 
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found by Sir John Hcrschel in sodium-hyposulphite. On apply- 
ing this salt to the image, it was removed, and also one atom 
©f silver and one of chlorine from the sub-diloride molecule, 
leaving the atom of metallic silver behind. The chemical 
change that takes place on the silver chloride can be very dis- 
tinctly shown by exposing it perfectly pure beneath water. The 
presence of the sub-chloride is shown by the colour, and that of 
the chlorine can be exhibited by the usual chemical tests. 

In making an ordinary silver print on paper, wc have, how- 
ever, something more present than silver chloride ; we have an 
organic salt known as the albuminate of silver, that is, a com- 
bination between albumen and silver. I have in this test-tube 
a little dilute albumen — the solid constituent of the white of an 
egg. Into it I drop a little silver nitrate : a flocculent precipitate 
is^ at once apparent. The silver from the nitrate has combined 
with the albumen, and i>n burning a piece of magnesium wire 
before it the outer surface shows a darkening ; evidently, then, 
the albuminate of silver is decomposed by light. For silver 
printing pur[)()ses, paper is coated on one surface with a solu- 
tion of albumen and soilium chloride, and the production of 
the silver chloride and albuminate is effected by floating that 
surface on a solution of silver nitrate. When dry, the paper 

which is now sensitive to light is ready for exposure beneath a 

negative. Ileie we have two prints produced on paper so 

prepared. If now I take one of them and dissolve away the 

insoluble salts in sodium hyposulphite, you see that the colour 
is of a disagreeable foxy -red lint. To show you how this want 
of a pleasing tone may be overcome, the other print is immersed 
in a weak solution of gold, and by a well-known chemical action 
the metallic gold is deposited on the darkened portions of the 
icture. Now when gold is precipitated, it has not the well - 
nown yellow colour, but is ot a bluish purple ; thus the depo* 
sited gold mixes its peculiar tint with that of the silver, and 
after immersion in the hyposulphite wc obtain a print whose 
beauty cannot be surpassed. 

I daresay that many of you may have been charmed with the 
production of magic photographs, as they were called. Some few 
years ago the sale of sucli was enormous, but now the curiosity 
of tlie public seems to be satiated. The magic, as you may be 
aware, consisted in being able to produce on a white piece of 
paper n photograjdi of some unknown object. These mysterious 
pieces of paper were generally sup] )licd in packets, containing 
with them a piece of blotting-paper. I'Jic directions stated that 
the blotting-paper was to be damped, and whilst moist, to be 
applied to the surface of one of the accompanying pieces of 
blank paper, and then a photograph would shoot out. I will 
endeavour to show you one method of their production. Here 
I have an ordinary photographic print which has not been 
treated with gold, but merely immersed in sodium hyposulphite 
and then washed. I immerse it in a solution of mercurous 
chloride which I have in this dish, and immediately a bleaching 
action is set up. The action continues, and the paper is appa- 
rently blank. What has happened ? Simply a \vliite compound 
of silver and mercury has been formed, which is indistinguish- 
able from the paper. If I wash the paper and dry it, it is in 
the state of the paper supplied in the packets. 1 have one 
here washed and dried, and ] immerse it in the sodium 
hyposulphite. The image immediately reappears, a combina- 
tion has taken place between the constituents of the hyposul- 
phide, the mercury, and the silver. 

Need I say that the blotting-paper supplied is impregnated with 
the same sodium salt ? In damping it the molecules of the latter 
are so separated and mobile, that they are free to combine with 
&e white image. By similar treatment the picture may be made 
to again disappear and once more reappear. 

Besides silver there are various other metals which will give a 
photographic image. This paper, which has a slightly yellow 
tint, hes been brushed over with ferric chloride, more commonly 
known as pcrchloride of iron, in which we have the maximum 
number of colours of chlorine combined with metallic iron. 
Allowing ordinary white light to act upon it, the waves cause a 
disturbance between the iron and the chlorine atoms, and one of 
the latter is shaken off, leaving ordinary ferrous chloride, or 
muriate of iron behind. A piece of paper, similarly prepared, 
has been exposed beneath a negative, and the reduction of the 
ferric chloride to the ferrous state can be demonstrated by 
floating it on a solution of potassium ferricyanide. The com- 
bination between the lowest type of the iron salt and this salt 
results in the formation of a deep blue precipitate known as 
Turnbull’s blue. You see, after applying It, we have the lines 
of this map, of which this is the negative, of an intense blue. 


Instead of demonstrating the change of the iron salt by this 
means, I may float it on a weak solution of silver nitrate. The 
ferrous salt of iron will reduce the silver, whilst the ferric salts 
are wholly inoperative to produce the same effect. Here we 
have sucli a print. 

The principal investigator of the action of light' on iron com- 
pounds was Sir John Herschel, and he employed a variety of 
different combinations. Berhaps one of the most interesting 
exhibits in the Photographic Section is that old list of Fellows 
of the Royal Society on which were pasted, by the hand of that 
distinguished philosopher, the actual solar spectrum prints made 
during his researches on these and other metallic salts. 

Uranium salts are also capable of being reduced to less com- 
plex forms by the action of light. I will not enter into a de- 
tailed description of the decomposition, but will simply exliibit 
the method of producing a print with the salt. The paper has 
been coated with uranic nitrate and exjiosed to light, beneath 
the same negative before shown to you. The image is made 
visible by a solution of potassium ferricyanide, as in the case of 
the iron salt. 

In the cases of photographs are shown some interesting speci- 
mens of iron and uranium prints, made by Niepce de St. Victor. 
I believe they were presented to Sir Charles Wheatstone by 
that ardent experimentalist. The subdued brown tones of the 
latter were probably obtained by the admixture of a little iron 
with the uranium. 

Within the last couple of years the salts of iron have been put 
to practical photographic printing purposes by Mr. W. Willis, 
jun., of Birmingham, and a valuable process has resulted from 
his labours. The sensitive salt employed is an organic salt of 
iron known as ferric oxalate, and Mr. Willis made the discovery 
that amongst other metals platinum could be reduced to the 
metallic state from a double chloride of potassium and platinum, 
by ferrous oxalate in the presence of a potassic oxalate. A 
piece of paper is floated on a weak solution of silver nitrate and 
dried ; and over the surface is brushed a mixture of the platinum 
salt and the ferric oxalate. After exposure to light (which 
roduccs tlie ferrous salts) beneath a negative, the paper is 
oated on a solution of neutral potassium oxalale, when the 
image at once appears formed of platinum black, a substance 
at once durable and incapable of being acted u])on by almo- 
spheiic influence. Such an exposed ])aper 1 have here, and 
floating it on oxalate solution, you see the image is imme- 
diately dcveloi^ed. The unreduced iron salt can be eliminated 
by soaking the print in the oxalate solution, and a rinse and 
hyposulphite removes all traces of silver nitrate. After a few 
changes of water, the print may be dried, and is permanent. 
T should explain that the paper is fir-^t coated with silver nitrate 
in order to cause the platinum to adhere firmly to the surface of 
the paper. When omitted, tlie fine black powder formed is apt 
to precipitate in the bath. 

Before dwelling upon that metallic compound wliich in photo- 
graphy is next in importance to silver, I must call your atten- 
tion to the first vanadium print ever produced. Prof. Roscoe, 
who has already delighted an audience in this room with an 
admirable lecture on Dalton’s apparatus and wliat he did with 
it, has made a classic nl investigation of the compounds of 
this metal, and amongst other interesting facts, has noticed that 
the vanadium salts arc reduced by light in a somewhat similar 
manner to the uranium salts. 

Wc now have to consider the printing processes which are 
due to the action of light on the dichromates of the alkalis in the 
presence of organic matter. For our purpose to-night we may 
take as a type potassium dichromate, a salt wJiich leadily 
parts with its oxygen to those compounds that have an avidity 
for it, more especially to certain carbon compounds under the 
influence of the ether waves. 

To show that this salt is thus easily reducible by light in 
the presence of organic matter, I have here a piece of paper 
whicli has been brushed over with it, and exposed beneath 
a print. For a moment 1 float it on a weak solution of 
silver nitrate. The brilliant crimson colour of the part not 
exposed to light tells us that silver dichromate has been formed, 
but where the solar rays have acted, the colour remains uu- 
changed. A slight modification of this process now exhibited 
to you is known as the chromatype, the offspring of Mr. Robert 
Hunt, so well known in the scientific world for his researches on 
light. Whilst experimenting with the chromatype process, Mr. 
W. Willis, the father of the gentleman 1 have already men- 
tioned, discovered what is known as the aniline process. It is 
based on the fact that an acid in the presence of potassium, 
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ornate strikes a blackish green or red colour when brought m 
m^ct with aniline. You will see the modus operandi when 
I sav that paper fa floated with potassium dicbromate and a 
trace of phosphoric acid. Aniline is dissolved in spirite of wine, 

’ and the mixed vapours allowed to come in contact with the sen- 
sitive paper that has been exposed beneath a positive print, such 
as a map or plan. The impact of the light has so changed the 
' potassium salt, that the aniline vapour causes but litUe colora- 
f tion, whilst where the paper has been protected from it, the dark 
colour indicates that the dichromate is unchanged. The foma- 
1 tion of this black colour is familiar to the manufacturers of aniline 
* colours, being, I believe, similar in composition to the residue 
.left after the formation of aniline purple by Mr. Perkins s 

'method. , ^ . . , , . , 

f It should be noted that for copying engineers’ tracings and 
drawings this process is extremely valuable, as there is no occa- 
‘sionto take a negative on glass before obtaining a piint. All 
that is requisite is that the original should be taiily penetrable 
by light. A piece of paper prepared as indicated, a sheet of 
class to place over the plan, and a box in which to place the 
exposed print to the aniline vapour are the only necessary jdant 
for the reproduction of a design. 

[To he contimied.) 


NOTES 

The following arc the officers of the forty-sixth annual meet- 
ing of the British Association which will commence at (Glasgow 
on Wedncsdiy, September 6, 1876 : — President-designate — Prof. 
Thomas Andrews, M.D., LL.D., V.R.S., Tion. F.R.S.K., in 
the place of Sir Robeit Christison, Bart , ISt.D., D.C.L., 
F.R.S.E., who has resigned the Presidency in consequence of 
ill health. Vice-Presidents elect — TIis Grace the Duke of 
Argyll, K.T, F.R.S., S.C., the Lord Provost of Glasgow, Sir 
William ‘^liihng Maxwell, P»art., M. A., M.P., Prof. Sir William 
Thomson, D.G.L , F.R.S., tVc., Prof. Allen Thomson, M.D , 
IX.D., F.R.S., tSeC., Prof. A. (\ Ramsay, LL.D., F.R.S., &c. 
General Secretaries — Capt. Douglas Gallon, C B., D.G.L., 
^F.R.S,, &c.. Dr. Michael Foster, F. R.S. Assistant General 
Sccictary— -George Gnffilh, M.A , F.G S. Geiuial Trcasurci — 
Prof. A. W. Williamson, Pli.D., F.R.S. Local Sfcrelarics— 
Dr. W. G. Blackie, F.R.tr.S., James Gialiame, J. D. Mar- 
wick. I.ocal Treasureis — Dr. hergus, A. S. M'Clelhnd. 
The Sections arc the following ; - Section A : Mathematical and 
Physical Science. President — Piof. Sir W. Thomson, D.G.L, 
F.R.S. Section B: Chemical Science. Picsident — W. II. 

Perkin, F.R.S. Section C : Geology. President— Prof. J. 

Young, M.D. Section D: Biology. President — A. Russell 
Wallace, F.Ty.S. Department of Anthropology, A. Russell 
Wallace, F.L.S. (President), will preside. Department 
of Zoology and Botany, Pi of. A. Newton, F.R.S. (Vice- 
President), will preside. Department of Anatomy and 
Physiology, Dr. J. G. M ‘Kendrick (Vide-President), will 
preside. Section E ; Geography. President — Capt. Evan*!, 

C.B., F.R.S., Ilydrographer to the Admiralty. Section F; 
Economic Science and Statistics. Piesidcnt — Sir George 

Campbell, K.C.S.T., M.P., DC.L. Section G: Mechanical 
Science. President— C. W. Mernfield, F.R.S. The First 
General Meeting will be held on Wednesday, Sept. 6, at 
8 p.m. precisely, when Sir John Ilawkshaw, C.E., F.R.S., 
will resign the chair, and Prof. Andrews, F.R.S., President 
Designate, will assume the Presidency, and deliver an Address. 
On Thursday evening, Sept. 7, at 8 p.m., there will be a soiree ; 
on Friday evening, Sept 8, at 830 p.m., a Discourse; on 
Monday evening, Sept ii, at 8.30 p.m., a Discourse by Prof. 
Sir C. Wyville Thomson, F. R. S. ; on Tuesday evening, Sept. 
12 , at 8 p.m., ^soirie ; on Wednesday, Sept 13 , the Concluding ! 
General Meeting will be held at 2.30 p.m. The I-ocal Com- 
mittee, as our readers will have seen from a previous report, 
made unusual exertions to render the Glasgow meeting a 
success. A variety of interesting collections will be exhibited, | 


and the excursions which have been already arranged for will 
doubtless form one of the most attractive, and not the least 
instructive, feature of the meeting. 

It is with sincere regret that we notice the announcement in 
V Rxploraieur of the death of the eminent and well-known geo- 
grapher, Dr. August Heinrich Petermann, at the early age of fifty- 
four years. He was born April 18, 1822, at Bleidierode, in Prus- 
sian Saxony. In 1839 he became a pupil of the spec lal A cademy 
founded at Pot.sdam by the geographer Berghaus, w'hose secretary 
and librarian he was for six years, as well as collahominir^ for be 
took an active part in the preparation of the great Physical 
Atlas of liis master ; the h'nglish edition, w'hich appeared at 
Edinburgh in 1847, even bore his name. In 1845 he left Ger- 
many for Edinburgh, after two years* stay in wdiich city he went to 
Ivondon, where be became a Fellow of the Royal Geographical 
Society. He wrote many valuable articles on the Progress of 
Geography, in the Athemrum and the ** Encyclopaedia Britan- 
nica,” published the ** Atlas of Physical Geograpihy ” in con- 
junction with the Rev. Thomas Mdner, and a Tableau of Central 
Africa according to the most recent explorations. It was greatly 
due to his influence that the English Government entrusted to 
the German travellers Barth, Overweer, and Vogel, missions 
fruitful in results both to science and commerce. Petermann 
also, as our readers know, paid great attention to questions con- 
nected with the Arctic regions, though his opinions on certain 
points connected with Arctic geography are not likely to be 
confirmed. Still he did excellent service in this department by 
advocating the equipment of expeditions private and govern- 
mental, and by recording speedily and accurately the results from 
time to time obtained. In 1854, Petermann accepted the chair 
of geography in the University of Gotha, and in 1855 received 
from the University of Gottingen the degree of Ph.D. It 
wa> at this time that he undertook the direction of the 
great geographical establishment of Justus Perthes, of Gotha, 
and commenced to edit the well known MAl/iei/ufn^eHf the 
monthly geognphicil levi’cw, whose scientific value has been 
long recognised. Petermann had a comj^rehensive idea of 
uhat IS included under geographical science, and it will be diffi- 
cult to supply his ])lace either as elitor of the Mittheilnn^en^ or 
in the department of scientific geography. 

Mr. Cross on Monday received a very numerous deputation 
fiom the British Medical Association, who laid before him their 
views with regard to the Vivisection Bill now before Parliament. 
These opinions were conveyed by Mr. F.rnest Halt, Mr. John 
Simon, Di. Wilks, senior physician of Guy’s Hospital, and Sir 
W. jenner, who raised his voice against a measure which would 
place men of science under police supervision, .and would lay a 
ban upon them for inflicting cruelties on the lower animals when 
ten thousand limes greater cruelties wore inflicted by those who 
were going to pass this Bill. Sucli conduct would make those 
who passed it objects of scorn to all tlie ‘•rientific men in Europe. 
The Home Secretary, in reply, pointed out that the Bill was 
framed practically in accordance with the views of the Royal 
Commission, and that whether the Bill passed now depended 
entirely upon the line of conduct pursued by the medical pio- 
fession. 

We are compelled by a pressuie on our sjiace to postpone 
I the continuation of Dr. Richardson’s articles till next week. 

Tiik Kew museums have recently acquiied some interesting 
additions to their already unique and valuable collections by the 
presentation, by his Royal Highness the Prince of Wales, of the 
botanical specimenscollectedduiinghisrecentvisittolndia. These 
specimens consist of a number of seeds and fruits of economic or 
medicinal value, as well as of condiments, drugs, gums, &c., 
from Southern India, and a series of named woods from Kanara. 
Though most of the seeds, fruits, and gums arc already contained 
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in the Kew collection, so lich is it in Indian aud Colonial pro- 
ducts, some are nevertheless absolutely new, and many of them 
are fresher than those which have been contained in the Museum 
for some years. 

M. Raffray, we learn from V Explorateur^ 'entrusted with a 
scientific mission by the French Minister of Public Instruction, 
proposes to explore the Sunda Islands and New Guinea, espe- 
cially in relation to their natural history. He takes with him as 
assistant, M, Maurice Malndrow, of the Entomological Labora- 
tory of the Paris Museum. The explorers will embark at 
Toulon on the 20th inst. for Singapore, in a government vessel. 
From Singapore, M. Raffray will proceed by Batavia to Tcrnate 
and the island of Waigiou, where the two explorers intend to so- 
journ till the spring of next year. Proceeding then to Dorey, they 
will endeavour to land on the coast of the Aropin country, on 
the south of Geelvincks Bay, a region which has not been vBitcd 
by the Italian explorer.*?, Beccari and D’Albertis. M. Rattray 
expects liii expedition to last for two or three years, according to 
the state of his health. 

Signor D’ Albertis and party have left Somerset on their 
way to New Guinea ; they have a steam launch with them. 

Mr. Ernest Giles, the Australian explorer, was last heard 
of at Mount Murchison on April 10, when all was well. Mr. 
Giles expected to reach Beltana, South Australia, about 
September. 

In reference to our aiticle on the Tasmankns last week, we 
learn that that people are not quite extinct, though nearly so. 
It appears by a letter from M. Castelnau, I'rench Consul at 
Sydney, to the Geographical Society of Paris, read at its last 
sitting, that the only four Tasmanians living weu* presented at 
tile last levee held by the Governor of Tasmania. lEtK 'TtTma 
of last Thursday intimated the death of another last Tasmanian ; 
but evidently we have not yet seen the end of them. 

We are glad to see that the subscrii)‘ion for I he iuo])oscd 
memorial to the late Mr. Daniel Hanimry is i)r()gresdng ; there 
is already a considerable li'.l of subscribers but there room 
for many more. The memorial, as we have already intimated, 
is to be a gold medal, to be awaided for high excellence in the 
prosecution or promotion of original research in the natural 
history and chemistry of drugs. Subscriptions should be sent 
to the hon. secretaries to the fund, 17, Bloomsbury Square, 
W.C. 

A meeting has been held to promote a memorial to the late 
Dr. Parkes, F.K.S. It is hoped that a sufficient sum of money 
may be collected to establish a museum and laboratory of hygiene 
similar to those now existing at Nelley. 

The Council of the Royal School of Mines have awarded 
the Royal Scholar.ships for first-year students to T. E. Ilolgate 
and F. G. MUls ; the Royal Scholarship for second-year students 
to A N. Pearson ; the De la Beche Medal and Prize for Mining 
to H. Louis ; the Murchison Medal and Prize for Geology, and 
the Edward Forbes Medal and Prize for Natural History and 
Pal£Contology, to W. Ilewiit. The iollowing have obtained the 
Associateship of the school «luring the past session (1^75 * 7 ^) 

W Hewitt, C. V. Boys, J. de Goncer, F. E. Lott, 11 . Louis, 
E.*F. Pittman, E. B. Pre^sbud, J. H. lUny, A. J. Campbell, 
P. de Ferrari, M. 11 . Gray, H. Gunn, W. Howard, A. B. 
Kitchener, W. F. Ward. 

Catt. Mouche'Z; sent to Amsterdam and St, Paul Island, some 
time since, a trading-vessel, in order to collect specimens of natural 
history to complete the collections made during the Transit of 
Venus expedition. The ship was wrecked on Amsterdam Island, 
and the crew were dr(;wned, the captain only being saved. lie 
remained for two months on the island, and was icscued by a 
Norwegian whaler. But during his forced stay in that solitude, 
Capt. Herman did not lose sight of the objects of his mission. 


and devoted to it all the time he was not obliged to devote to 
obtain food and shelter. All the objects collected under such 
peculiar circumstances have been sent to France by the Me.s- 
sageries Nationales, and are expected to arrive by their next 
steamer. 

Mr. Floyd (not Lloyd), the President of the Board of Trus- 
tees for the Lick Donation, has come to an arrangement with M. 
Leverrier for the better execution of the contemplated instru- 
ments for the Paris and San Francisco Observatories. The 
masses of glass required are to be made in Paris, at FeiPs glass- 
works, and the object-glasses very likely by an English optician. 
The French refractor is to have a double set of object-glasse.*?, 
the necessary money having been given to M, Leverrier by 
M. Bishofsheim, one of the richest Parisian bankers, the 
donor of the Bishofsheim transit instrument now constructing 
at the Paris Observatory. 

The following are the numbers of visitors to the Loan Collec- 
tion of Scientific Apparatus during the week ending July 8 : — 
Monday, 3,211 ; Tuesday, 2,544; Wednesday, 607; Thursday, 
609 ; Friday, 614 ; Saturday, 4,354 ; total, 11,939. 

During the pre.senl week twelve demonstrations of apparatus 
were given at the Loan Collection on Monday, eleven on T uesday, 
six on Wednesday, seven to-day ; five will be given to-morrow, 
and seven on Saturday. 

An examination will begin oiiTuesday, October 10, at Mcrtoii 
College, Oxford, for the purpose of electing to one Physical 
Science PosLmastership, of the annual value of 80/., tenable for 
five years from election. 'I'he subjects of examination will be 
Chemistry and Physics. There will be a practical examination 
in Chemistry. Further information may be obtained from the 
tutor in Pnyslcal Science. 

Mr. Thomas Stevenson writes with reference to Mr. 
Kinahan’s letter on .sand-drift in Nai j^re, vol. xiv., p. 191, that 
from a passage in his book on “ The Design and Construction of 
Harbours," second edition, p. 245, it will be learned that tli- 
pine planted by Lord Palmerston was the Pimts maniima 
major. In his report to Loid J’almerston in 1839, Mr. K. 
Stevenson recommended that tliLs pine should be procured from 
France. A kind of bent grass was planted on the side next the 
sea, so as to act as a protection to the pines during their Inst 
growth. The re.sult of the experiment was highly successful. 

A report has gone the round of the papers that the Govern- 
ment have recently made an offer to the Council of the Zoological 
Society of a strip of ground on the north bank of the Regent’s 
C’anal, on condition that the Gardens should be opened free to 
the public on one day in each week, and that this offer has been 
declined. This report is quite unfounded, the strip of land 
referred toliaving been granted to the So(ficty in 18G9. Upon it 
is built an aviary and the lodge in connection with the Primrose 
Hill gate. That a still further extension of the Gardens would 
bc*to the public gain, all visitors will no doubt testify. 

Herr Carl Hagenbeck, the well-known dealer in living 
animals at Hamburg, has just received a large collection from 
Upper Nubia, amongst which are four elcphanto, five giraffes, 
and several other large mammalia. They arc under the care of 
four IJamran Arabs, whose sword-hunting feats have been so 
well described by Sir Samuel Baker in his work on the Nile and 
its tributaries. Dressed in their native costumes and mounted 
on four fleet dromedaries, thcic Arabs cause quite a .sensation 
among the inhabitants of Hamburg, and aie of themselves, in- 
dependent of the animals, well worthy of a visit from all passing 
in that direction. 

The living gorilla, which we referred to a fortnight ago as 
being at Liverpool, after travelling from Hull to Hamburg, was 
forwarded to Berlin, in the Aquarium of which city we believe 
it is to be deposited. 
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' M* W S. Ward, of the United States Executive, is now 
i.n a visit to England to make himself acquainted with the prin- 
tiolcs and construction of the most important public aquaria in 
Ihis country with reference to the establishment of simiUr insti- 
tutions on an extensive scale in New York, and other leading 
American cities. 

Prof. H. G. Seeley has been appointed to the Professorship 
of Geography in King’s College, London. 

The Dutch Society of Sciences, Haarlem, has awarded the 
Boerhaave Medal to Prof. W. Hofmeister, Professor of Botany 
in the University of I.ubingen. 

We are doing a good deal, says the Ganiencri Chronicle^ 
to bring scientific literature within the reach of the people, but 
our French neighbours are certainly ahead of us in this respect. 
This conviction is forced upon us by the recent purchase of a 
Manual of Botany of sixty-two pages for the sum of lo centimes 

a penny in English money ! This closely printed little work, 

by one M. Anciaux, forms one of a series of similar brochures 
which is issued by M. Ad. Rion under the title of **Les Bons 
Livres.” It contains chapters on vegetable anatomy and phy- 
siology, on botanical geography, classification, and taxonomy, 
and is certainly a marvel of cheapness. 

M. Ce/anne, the young and promising member of the French 
Chamber of Deputies for Hautes-Alpes has died of consumption. 
M. Cezanne, the author of a valuable work on the physical 
phenomena presented by waterfalls on mountains, was the 
founder and president of the J^'iench Alpine Club. His loss will 
be so much more heavily felt that the I'rcnch Minister of Public 
Instructio n is at present making great efforts to popularise the 
new institution. An official circular, published almost on the 
very day when M. Cezanne died, recommends the heads of the 
several government schools in France to organise tourists’ expe- 
ditions during hot days for exploring the Alps and Pyi cnees. 
Railway companies aie to i:)Sue special tickets at exceedingly 
model ate rates. 

The Prefect of the Seine Department has created a fund of 
11,000 francs for sending to Dieppe, the seaport nearest lo 
Paris, a number of pupils of the municipal free schools. Fifty 
will be selected from e.ach schtiol, and are to be chosen accoiding 
to their merits. These tourist-laureates aie to be boarded in the 
Dieppe College, visit surrounding places, and receive instruction 
in the natural curiosities or historical facts connected with the 
localities. 


We observe from the BuUetm Mensud of the Observatory of 
Montsouris for May that the Administration of Paris on April ii 
last decided that meteorological observations be made with 
special refcience to health in diffeicnt parts of the city, and 
voted an annual grant of 12,000 francs to the Observatory, to 
which the inquiry has been entrusted. It lias been resolved that 
the work shall embrace, in addition to the meteorological obser- 
vations usually made, atmospheric electricity, and variations in the 
composition of the air (see ante, p. 156). In the meantime observa- 
tions and experiments are being conducted at Montsoui is with the 
view of arriving at simple practical methods of observing with 
scientific precision the different variable elements contained in 
the air, before extending the observations to the difTtrent quarters 
of the city. This number of the Bulletin details some very in- 
ter^ting results of elaborate observations made on the ozone, 
t organic matters of the air of Paris, illus- 

® with figures of some of the more interesting organisms. 

Th^^lf address by the senior vice-president, Mr. J. 

fL at the last annual meeting of the members of 

Midland Institute, has been printed in a separate 
\ contrasts the condition of Birmingham vzith 

A twenty-three yearn ago, when t]he Institute 

un e , With its condition now. The contrast is very great 


indeed, and the Institute has no doubt done much to dispel the 
darkness in the midst of which it slaited. Mr. Bunce sketches 
the progress of the Institute, which is now in a most flourishing 
condition, and rightly urges the members to renewed eflorts to 
make it increasingly useful 

The following additions have been made to the Royal Aqua- 
rium, Westminster, during the past week -Picked Dogfish 
{Acanthias vulgans) ; Bass {Labrax hipus) ; Streaked Gurnards 
[Tiigla lineata) ; Sapphirine Gurnards {Trigla hit undo) ; Turbot 
{^Rhombus maximus) ; Greater Pipefish {Syngnatkus actis ) ; 
Cornish Suckers {Lepidogaster eornubiensis) ; White Bream 
(Abfamis blicca) ; Pope or Ruff {Acet'wet vulgans) ; Zoophytes 
{Altyomum dtgitatum). 

The additions to the Zoological Society’s Gaidens during the 
past week include a Great-headed Maleo {Megatephahn maUo\ 
from Celebes ; a Bornean Firehack Pheasant {hupheamus 
nobilis) ; two Common Crowned Pigeons {Goura cotonaia), from 
New (Guinea; two Black-backed Geese {San idiot nis melanoia\ 
from India (?); a Saddle-billed Stork {Xtnorhynchus senegalm 5 is\ 
from West Africa, purchased. 

SOCIETIES AND ACADEMIES 

London 

Anthropological Institute, June 13. — Col A. Lose 
Fox, PIR.S., president, in the chair. — Prof. Busk, F.R.S., 
described a collection of crania of natives of the New Hebrides, 
some of which had been sent to the president liy Mrs. Goodenough, 
and others to the Royal College of Surgeons, by Dr. Corrie, R.N. 
Seven were from the Island of Mallicollo and three from that 
of Vanikoro. With respect to the former, he remaiked that 
they were of special inteiest as being the first, so far as he W’as 
awaie, that had ever been brought to Euroj)e from that locality, 
and also from their extraordinary form, due to the artificial 
depression of the forehead, a mode of deformation not hitherto 
recorded among the Melane.sian race of New Guinea and the 
South Sea, The peculiar form of the head among the Malli- 
collese was noticed by Captain Cook and the two Forsters on the 
occasion of the discovery of the Island in 1774. The skulls 
from Vanikoro, on the other hand, represented the normal form of 
the cranium m people ot the same race. — A paper by Mr. Ranken 
on the .South Sea Islanders, was lead by Mr. Brabrook. The 
author proposed that the name Mahon should be adopted to 
distinguish the light races of the Pacific from the Papuans or 
blacks. He adduced evidence to show that the latter first occu- 
pied a considerable number of the islands, and that the lighter 
race arrived subsequently from the west and formed a settlement 
in Samoa, whence it is now well established, that they spread 
in all directions, and, in some instances, mingled witli the 
Papuans. He mentioned several points in which the Mahoris 
differ essentially from the Malays, who, however, appear to be 
a cognate race. — -A short account of a visit paid to New Guinea, 
by M. d’ Albertis, was communicated by Mr. Pranks. — Mr. 
Distant desciibed some photographs of natives of the Nicobar 
Islands. 

Geologists* Association, June 2. — Mr, Wm. Camithers, 
P'.R.S., m the chair. —Notes on the geology of Lewisham, by 
Mr. II. J. Johnston 'Pravis, P'.G.S. 7 'he author, after briefly 
alluding to that portion of the Upper Chalk which is exhibited 
in the excavations, proceeded to describe the Thanet Sands, and 
to compare this section with the neighbouring one at Charlton, 
where, in the Thanet Sands, casts of Cytnna and the vertebra of 
fish have recently been discovered. Referring to the well-known 
green-coated flints about which there has been so much contro- 
versy, he mentioned a circumstance which may be noted at the ^ 
fault near St. John’s Station, Lewisham. The Chalk and Thanet * 
Sands are there faulted against each other at an angle of 40**, but 
the actual line of contact is now occupied by a band of flint, 
This shows that the chalk has been dissolved away by acidulous 
waters, following the fissure down to this band of flint, which 
has resisted further action. Portions of the same flint, where yet 
imbedded in the chalk, retain the usual white surface, whilst 
those portions projecting into the sands are green-coated. The 
author then instituted a close comparison between the Woolwich 
and Reading beds of the Lewisham and Charlton sections 
respectively. 
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July A paper on 
Dr. Irons. 


Victoria (Philosophical) Institute^ 
the unseen universe, was read by the Rev, 

Berlin 

German Chemical Saciety, June 12. — A. W. Hofmann, 
president, in the chair. — F. Sonnenschein spoke on two active 
principles of gelsonia sempervirens ; one called gelsinic acid by 
Wormsley proved to be sesculine ; the other, a strong but 
amorphous base, of which no compomid seems to crystallise 
excepting perhaps the platinum-salt, acts like strychnine and 
digitaline and gives a red colour with sulphate of sesquioxide of 
ceiium. — A. Miiller reported on the ground water of Genne- 
villiers, the irrigation-ground of Paris, his analyses yielding less 
favourable results than those published in the reports of the 
Paris Commission. The President remarked upon the difficulty 
of drawing conclusions from isolated analyses, a continuation of 
syatematical researches being absolutely necessary for the pur- 
pose. —C, J. Austen described a new dibromo-dinitro-bcnzol 
fusing at 99^ With ammonia it yields monobroino-dinitraniline. 
With aniline a coricsponding compound originates, which yields 
a nitro-pioduct capable of ujiiiing with alkalies. — Emil Fischer 
and Otto h'ischer have made new researches on the di-azo com- 
j)r)unds of rosaniline, of leukaniline and of hydrocyano-rosaniline. 
Tlic di-azoleukamline yielded, with sodium, a hydrocarbon. 


(corresponding to leukaniline, C2,TIi5[Nnjj) fusing at 
58^^, distilling above 300“, and yielding, with chromic acid, a 
ketone, — Emil Fischer has combined phenyl- hydrazine, 

C6ll5N2^i3» with CS2, forming This body 

dissolves in potash, and from the solution sulphuric acid precipi- 
tates an acid, phenyl-sulpho-carbazinic acid, Cgll5lS2ll2 CS.SH, 
while one molecule of phenyl-hydra/ine is split ofl. This acid 
is easily decomposed by heat, yielding hard and colourless 
prisms (CflTl5N2ll2)2CS, diphenyl-sulphocarbazid ; alkali changes 
it into a black colouring matter, isomeric with the above and 
soluble in alkali with a red colour. I’henyl-hydrazme and bro- 
mide of ethyl yield a new crystalline substance, 

QlI,N2H2(C2lI,) (CoTI.Br), 

bromide of phenyl-diethyl-hydrazonium. With oil of bitter 
almonds phenyl-hydrazine forms crystals of the coinpO'^ 
CglIg.NglX.CH.Cellg. Isocyanate of ethyl and phenyl-i 
zine form a urea of the composition (’flTTfjNglla - CO -Nil 


the apparent repulsion at 1 gr. per sq. metre, or more than a 
thousand times superior to the above maximum for reflecting 
bodies. — New experimental considerations on Mr. Crookes’s 
radiometer, by M. Ledieu. This refers chiefly to experiments 
by M. Bertin, who has a paper on the subject in the June 
number of Annalesdc Chimie et de Physique, — Troperties common 
to canals, rivers, and water-pipes with uniform rSgime (first part), 
by M. Boileau.— M. de Saporta was elected correspondent 
for the Section of Botany, m room of the late M. Thuret ; 

MM. Godron and Duval Jouve were the other candidates 

Report on a memoir of M. Felix Lucas, entitled Calorific 
Vibrations of Homogeneous Bodies.” The chief object proposed 
is to deduce from thermodynamics the principles of conductivity I 
of heat in homogeneous bodies, enunciated by Fourier, consi- i 
dering heat as the result of molecular vibrations. — Exposition 
of a new method for resoluton of numerical equations of 
all degrees (thiid part), by M. Lalanne. — On a diflerential , 
radiometer, by M. de Fonvie’' 9 /,J’^<'oBrocei*s for the manu- 
facture of soda from wrack by q. / *ic steeping in lye, 

Iv.. \yr 1 J /J., 


With acetic anhydride and with oxalic ether, phcnylhydrazine 
yields products in which one atom of hydrogen is replaced by 
acid radicals. At last the higher homologue, toluyl-hydrazine, 
has been prepared, C7H7N2II3 in the manner formeily de- 
scribed for preparing phcnylhydrazine. — II. Void claims priority 
for a test lor sulphur in organic compounds lately described by 
Weilh.— B. W. Gerland described several sulphates of tetroxyde 
of vanadium as well as metavanadic acid. — II. Grunzweig and 
R. Hofmann defended the existence of crystallised ultramarine 
against some doubts lately expressed by Buclmer. — 11 . Landolt 
published elaborate researches on the specific deviation of the 
plane of polarisation of solutions, from which he concludes that 
uidifferent solvents affect the values observed very considerably, 
so that concentrated solutions only can furnish results of any 
approach to exactness. —E. A. Grcte described a volumetric 
method of determining sulphuret of carbon, xanthogeiiic acid, 
alkalies, and copper, depending on the formation of insoluble 
xanthogenate of copper. —V. Meyer smd F. Spitzer have trans- 
formed the product of the action of PCl^ on camphor ; Cj^yH^jCl 
into crystallised ethyl-terpene, CiqUi^ — CgHg. 

Paris 

Academy of Sciences, June 26. — Vice-Admiral Paris In the 
chair. — ^The follow!^ papers were read : — Geometric points and 
envelope curves satisfying the conditions of constant product of 
two variable segments ; generalisation of some theorems ex- 
pressed in radii vectors, by M. Chasles. — Note on the develop- 
ment of cos. mxand sin. mx, accord ng to powers of sin. .t, 
by M. Yvon Villarceau. — On the maximum of possible repulsive 
force of the solar rays, by M. Him. Taking (from experiment) 
0*293833 cal. to represent the healing per square metre on the 
earth’s surface, the two pressures 0*00041 5 7 gr. and o 0008314 gr. 
are necessarily the greatest possible for a perfectly absorbing 
and a perfectly reflecting surface ; on any hypothesis atUibuting 
phenomena of light and heat to movements of ponderable 
matter. If, then, a radiometric or other experiment give, for 
solar repubion, a value superior to those now specified, we must 
condude against a direct impulsion by light, and the idea of 
mass, density, &c., in light, Now Mr, Crookes has estimated 


by M. Herland. — On the catastil^^^/ Sable (dis- ' 

tnct of Salazie), Isle of Reunion, / AXiuson. The 

renewal of subterranean commotions in ,.^0 v / '''-jrolcanic 
action as the cause of the catastrophe. — Elen ^^^^pheme- 

rides of planet 153, Atala, by M. Bossert. — OnlmeSf' ufnerential 
equations of the second order, by M. Fuchs. — On the contact of 
surfaces of an implex with an algebraic surface, by M. Fouret. — 
On some experiments made with Crookes’s balance, by M. Salet. 
— On some derivatives of normal pyrotartaric acid, by M. 
Reboul. — Volumetric determination of formic acid, by MM, 
Fortes and Ruyssen. — On the arragonite observed on the surface 
of a meteorite, by Mr. J. Lawrence Smith. It was in the form 
of white incrustation, on meteoric masses found in the desert of 
Mexico. The matter seems to have been incrusted on the iron 
after fall of the latter. The mass lay in a valley between high 
mountains of calcareous formation, and would often be washed 
and covered with water during heavy rains. — On the combina- 
tions of carbons found in meteorites, by Mr. J. Lawrence Smith, , 
— On the employment of chloi icle of calcium in the watering of 
ill A. 1 iiOMwmenades, and public gardens, by M. Houzeau. At- 
Kinahaii’s letter on product of the manufactories of pyroligneous ; 
from leierred to, and with the best ' 


results. It impregnates the soil with hygronietiic matter which \ 
makes durable lor a week the moistuie inipaiteJ. It is healthy, ' 
always containing a good deal of chloride of iron and tarry ; 
matters ; and compared w ith water, it realises an economy of ; 
about thirty per cent. Further, it improves streets and roads v 
by covering them with a sort of patina or haul superficial crust, 
resisting both desiccation and disaggregation. — Study on the 
formation and growth of some galls, by AI. Fiillieux.— Experi- 
mental researches on the action of aniline, introduced into the 
blood, and into the stomach, by MM. Idiz and Ritter. This 
inquiry was suggested by an analysis of wines sold at Nancy, 
which showed that fuchsine is largely employed to heighten the 
colour of wine, and to mirk the addition of water. Its injurious 

action is shown on man and on dogs. — Researches on Cy/>ressus 
pyramidalis^ by M. llartscn. — Process ol registration and repro- 
duction of colours, of forms, and of movements, by M. Cios. 
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THE UNIVERSITY OF MANCHESTER^ 

II. 

W E have already discussed in last week’s Nature 
the present position of the higher education of 
this country, and we shall now endeavour to point out 
in what respect this is deficient, and in what way this 
deficiency may best be remedied. 

One of the most important replies called forth by the 
pamphlet of the Senate of Owens College is that by Prof. 
Huxley, and this is alluded to in the following terms in a 
second pamphlet drawn up by members of the Senate 
‘‘Prof. Huxley, while holding that the increase of 
universities—in the proper sense of the term —is in itself 
desirable, questions whether the granting of degrees is 
essential to the character of a university. With the true 
honour and highest functions of a university, associated, 
as these are, not with its ordinary but with its choice 
products — with the flower of its students as they prove 
themselves in university and in the general national life — 
the power of granting degrees and the number of dcgiecs 
granted are indeed not essentially conccined. But it can 
at the same time hardly be denied that examinations, and 
the preparation for examinations, ate the proper channels 
through which the influence of teaching is brought home 
to the gicdt bulk of students at any universitv, and that 
without examinations the efficiency of its teaching cannot 
be tested in reference to its average pupils. It is for this 
reason that the degree-granting power, in Dr. Carpenter’s 
words, ‘is usually held in this country to be the essential 
attribute of a university.’ The degree is the outward sign 
of a standard reached ; this test the public has a claim to 
demand, more especially in fields of study to which no 
other practical lest is applicable under ordinary circum- 
stances, and this lest it will continue to demand till 
brands go out of fashion, and till the public is composed 
of competent independent appraisers of proved merit.” 

These words embody a poweiful argument in favour of 
keeping to our present system. When a man styles him- 
self M.A. of Cambridge, for instance, this denotes unques 
tionably a certain intellectual training and acquirement, 
but it implies also a ceitam moral, social, and even 
physical training. It implies that during his tcsidcncc 
at Cambridge his character w^as such as to satisfy the 
college authorities, while his social capacities must have 
been developed by the numerous influences of under- 
graduate life. The public has surely a right to demand 
this outward sign of a standard reached in the case of 
such a man — wc may therefore take it for granted that in 
the future of this country the degree-gi anting power will 
be retained by the higher educational institutions. This 
preliminary question being settled in this way we must 
next ask whether the present degree-giving bodies of this 
country are, as they stand now, doing enough for our j 
higher education, and if not, whether they can be made j 
to do so by a legitimate extension of their present powers ; ' 
clearly if bodies now in existence can be made suffi- 
cient for all the purposes of a higher education it would | 
be impolitic and unnecessary to call a new institution into 

existence. | 

Now we think it cannot be denied that the present 
of graduates turned annually out by the Universi- 
ties of Oxford and Cambridge bears but a small proportion 

* Cmtmued from p. aa 6 . 
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to the whole population of England ; nor will this be ^ 
greatly modified by adding thereto the yearly lesult of 
the University of London -England ^\ill still be found 
deficient in comparison with other countries. One reason 
for this arises from locality, for even in these days of easy 
locomotion the clement of locality retains an influence ; 
and we believe it has been found that the two English 
Universities draw the greatest relative proportion of 
pupils from counties in their immediate neighbour- 
hoods, and the same may be said of the Univcisity of 
London. Nor is this to be wondered at, for the connec- 
tion between a student and his University does not cease 
when he gets his degree. He only then truly begins to 
form a part of the institution and to lake an interest in 
its proceedings, and he will on this, as well as on other 
grounds, attach himself, if possible, lo a University in his 
immediate neighbouihood. At present, therefoic, the 
whole north of England may be said lo be without a 
University. Again, it may be taken for granted that the 
large and influential class of men residing in tlie great 
cities of the north of England who have become wealthy 
through the industries of the country, do not consider 
that their sons have at present sufficient facilities for a 
higher education. They wish their sons lo be graduates 
of a University and to retain a connection with it in after 
life ; nevertheless, it is only a few of them that are dis- 
posed to take advantage of the old Englisli Universities. 
They probably feel that the social training at these Uni- 
versities, with all its excellence, is haidly such as to fit 
the majority of its graduates for success in industrial 
occupations ; and, on the other hand, they know that 
their scientific training is very much below the mark. 
As a matter of f.ict, therefore, a number 0/ men, forming 
a very important section of the community, do not avail 
themselves of these old institutions, nor will they be per- 
suaded to do so. They want a more suitable kind of 
education for their sons. Such an education is furnished 
by the various provincial colleges which are lapiOly spring- 
ing up, and of w^hich Owens College is the oldest and best 
known lepresenlalive — but none of these institutions have 
the power of granting degrees. 

We must therefore conclude that sufficieiU facilities arc 
not afforded lo the inhabitants of the noUh of JCngland 
in respect of the higher education, and this is especially 
felt by comjiarison with the manufacturing disUiets of 
Scotland as rcpicsented by Glasgow, a city wJiich is the 
scat of a well-known l^nivcrsity with «ill the piivilcgcs 
of granting degrees. 

As one means of overcoming this deficiency, affiliation 
with one of the older Universities has been suggested. 
Regarding this scheme it is only necessary lo quote the 
words of the Owens College pamphlet embodying the 
views of the Senate, that “where a college has alicady 
attained to a life and a character of its own it is impos- 
sible lo accommodate it to institutions of an altogither 
different historical growdh.” 

There is yet, however, another alLei native. Why, it 
may be said, should not the University of London be 
definitely and finally recognised as the degree-giving 
body for all the provincial colleges ? The great objection 
to this arrangement is its inconsistency with the true 
theory of a University, and besides as a matter of fact it 
does not work well at the present moment. 
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Before proceeding to prove this, let us make a few 
remarks upon the general system of examination. A 
great deal has been said and written against this system, 
as if examinations in themselves were rather to be avoided 
than otherwise. This, however, is surely a mistake. The 
University of London does not, in our opinion, err in 
respect of its examinations being; excessive, but rather in 
respect of its examinations being incomplete. A properly 
conducted examination system tests the power of the 
pupil for producing his knowledge when occasion re- 
quhes. If it be the case that the Jesuits excel in this art, 
so much the more credit to them, for the art of producing 
one’s knowledge is something desirable, which ought 
certainly to be taught. 

Now the fault we have to find with the University of 
London is that, at least in its junior examinations, it does 
not test the excellence of the manner in which a candidate 
produces his knowledge, and can hardly be expected to do 
so. The London examination is not led up to by previous 
class examinations, in which the knowledge-producing 
power of the various pupils is carefully tested and com- 
mented on. If the candidate passes in, let us say, the ma- 
triculation examination, he may get credit for the quantity 
of his knowledge, but none for the excellence of his method 
of producing it. If he fails to pass from want of this facility, 
nothing is said — he is simply told that his knowledge has 
proved insufficient. If his power of producing knowledge 
is to be rectified, it must be done at his college, and under 
the eye of his teacher, but if he has no college and no 
teacher, it will not be done at all. And yet the University 
of London, from its privilege of granting degrees, has very 
great power over the various provincial colleges, and not 
only tells them by means of its calendar what things they 
must teach, but also the manner in which these things are 
to be taught. True freedom of teaching is incompatible 
with this system, and unquestionably the teaching that 
would pay best in an institution absolutely bound to the 
University of London would be of a style prejudicial to all 
originality. Indeed it would be a mistake for such institd- 
tions to have at the head of their departments teachers 
of originality and power of research. Teaching of the 
kind to suit this system is incompatible with research. 

But if the University of London be deficient in this 
respect, it is even more so in the other functions of a 
University. It can hardly be said to take any account of 
the moral, the social, or the physical training of its alumni. 
In fine it has the paramount power of granting degrees, 
but without any corresponding responsibility, for it leaves 
the most important parts of its graduate education to be 
done by other institutions, or even not to be done at all. 

In this article we have endeavoured to show that an 
extension of the system of the present Universities is in- 
adequate to the educational wants of the countiy. In a 
futuie article we shall discuss in what way these wants 
may, in our opinion, be most properly remedied. 

T/iE DU 7 CH IN THE ARCTIC SEAS 
The Dutch in the Arctic Seas, By Samuel Richard van I 
Campen. Two vols. With Illustrations, Maps, and 
Appendix. Vol. L — A Dutch Arctic Expedition and ' 
Route. (London : Triibner and Co., 1876.) 

M r. VAN CAMPEN is a native of the United States, 
evidently of Dutch descent, and is enthusiastic on 
behalf of the past and future glory of his native country. 


The two volumes, of which the first has just been pub- 
lished, have been written for the express purpose of 
inducing the Hollanders to reassume their place in the 
field of Arctic exploration, which as a nation they have 
deserted since the last voyage of the famous Barents, now 
nearly 300 years ago. The prominent position which the 
Netherlanders once held as navigators and discoverers all 
the world over, is well known, and as seamen they still 
occupy as good a position as ever. Their addition to the 
list of, happily increasing, Arctic explorers would certainly 
be an acquisition ; and we are glad to see that a move- 
ment has been commenced by the Dutch Society for the 
Promotion of Industry to induce the Government to enter 
into this matter in friendly rivalry and co-operation 
with other civilised countries. We hope the Society, 
backed by the arguments urged in Mr. van Campen’s 
work, will be successful in their endeavours. 

The work referred to — including the volume which is 
published and the one to come — is the expansion of two 
articles in the Transatlantic Mat^azine, The author 
endeavours to rouse the spirit of Hollanders by insisting 
on the glories which their nation achieved in the past, by 
pointing out how much yet remains to be done ere the 
Arctic problem be solved, by showing them what other 
nations are doing, and by pointing out that the Spitz- 
bergen-Novaya-Zemlya route belongs to them by in- 
heritance. Mr. van Campen rather boldly, but no doubt 
with considerable justice, compares the Dutch in the 
earlier days of their history to the Phoenicians, who in 
the pursuit of trade penetrated into the most distant parts 
of the earth, making many discoveries of which the record 
is lost. He brings our own country to the front as 
the grand exemplar ” in the matter of Arctic explora- 
tion, and shows that the motives which now actuate nations 
in the pursuit of this field of enterprise are nobler than 
thobe which led in the old days to the quest for a north- 
west or north-east passage. Mr. van Campen is strongly 
of opinion that the Dutch in these old days made many 
discoveries which have dropped out of sight, and that not 
improbably even the Franz- Josef Land of the Payer- 
Weyprecht Expedition was long ago discovered and some 
of its points named by the Dutch whalers who used to 
frequent these seas in great numbers. Dr. Petermann 
stems also to be of this opinion ; and we arc sur^if the 
Dutch can make good their claim to any discovery <which 
hav^' ^en renamed, everyone will rejoice to re^ the 
old names. 

Mr. '"ampen urges many arguments in lavour of 

Arctic Exploration, and especially in favour of its resump- 
tion by the Dutch. These arguments we need not recount 
here, as all o\ir readers have been made familiar with 
them in connection with the expedition, which may by 
this time have found the secret of the Pole. The author 
devotes considerable space to a discussion, or rather a 
comparison of opinions, as to the nature of the unexplored 
region round the Pole. The map prefixed to this volume 
shows Dr. Petermann’s continuation of Greenland right 
across to Kellet Land, somewhat N.W. from Behring 
Strait. We fear few geographers will agree with this 
conjectural Polar continent of Petermann ; all that we 
know points to the likelihood of the undiscovered region 
being broken up into an archipelago. Mr. van Campen also 
devotes considerable space to the question of an open Polar 
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? sea, a question which now seems to us out of date. We 
think, considering the object of his work, the author has 
made* a mistake in filling up so much space with a com- 
parison of opinions on these questions ; he has done the 
‘same with the Gulf Stream and Ocean Current question, 
introducing large quotations from the well-known authors 
who have discussed it. We do not see that all this matter 
is quite relevant to the object for which the book has been 
published. The English readers, for whom the work must 
be meant, are already familiar with all that Mr. van 
Campen has brought forward, and so, we should think, 
are the Dutch readers who are likely to take an interest 
in the work. For both English and Dutch readers great 
compression would here have been advisable ; and, in- 
deed, we think the whole work might have been con- 
tained in one volume. All these conjectures as to the 
nature of the Polar region and the extent of the Gulf 
Stream seem to us waste of energy, as the only method 
of solution is to go and sec. And this is what Mr. van 
Campen wants the Dutch to do. He also discusses the — 
to English readers, at least- somewhat threadbare ques- 
tion of routes, and with justice shows that the route for 
the Dutch is their old one by Spitzbergen or Novaya 
Zemlya. He thinks they might try either a route to the 
north-east by Novaya Zemlya somewhat on the traces of 
the Payer-Weyprecht expedition ; or— and he seems to 
prefer this — they might make Spitzbergen a basis of ope- 
rations, and with two ships establish a depot, and by 
taking plenty of time, might in this way, partly by ship 
partly by sledge-boat, reach the Pole. Happily, however, 
Mr. van Campen does not hold up the Pole as the only 
and chief goal of Arctic exploration ; he shows forcibly 
and fully the many great gains to science and humanity 
which are to be obtained by a perfectly equipped Arctic 
expedition. It would, we think, be fortunate both for the 
Dutch and for science if they could be persuaded again 
to occupy the field on which of old they reaped so much 
glory ; and now that there is every likelihood of an inter- 
national system of stations being established around the 
Polar regions, we cannot see that so important, though 
so small a nation, can any longer withhold itself 
fiom doing its share of the world’s work in this matter. 
No doubt the Dutch have for long had much to do in 
looking after the affairs of their own household, but now 
there are signs that they have leisure and wealth enough 
to take a substantial part in cosmopolitan work. Mr. van 
Campen^s arguments have already been brought under 
the notice of several prominent Dutchmen, and we think 
his object would be better served by the publication of 
a compressed Dutch edition, than it seems likely to be by 
this lecture read to the nation in the hearing of the 
English. “As certainly as the North Pole exists is it 
necessary to our command of the forces of nature, in the 
interests of mankind, that we should know in what way 
the ice and snow, the long nights and day, the tides and 
the geological formation of lands and islands about that 
^^ysterious summit of the Polar axis, react upon more 
favourable and fully inhabited climes. The Alert and 
Discovery have gone forth, then, at the call of England 
serve England only, but the entire world. 
And not less important, we may add, would prove a Dutch 

Arctic expedition for the service of science and nian- 
kind.'» 


For English readers who want, in short space, to get 
a knowledge of the arguments in favour of Arctic explora- 
tion, of the discussion on the subject of the various routes, 
of an “ open Polar sea,” and the configuration of the un- 
known region, and on the question of ocean currents and 
the Gulf Stream, Mr. van Campen’s first volume will prove 
useful. The second volume will, however, possess for us 
more of novelty and interest, as it will contain a history of 
Dutch Arctic enterprise. As there are no cuts in this 
volume, we presume Volume II. will be well supplied 
with illustrations and maps. We hope soon to have it 
before us. 


Ol/R BOOK SHELF 

Proicedinsrs of the London Mathematical Society. Vol, VI. 

(London : Messrs. Hodgson, 1876.) 

Prof. Cayley contributes to this volume several memoirs 
bearing on the theory of attraction. References to some 
of his earlier papers on the subject are given in Tod- 
hunttr’s “ History.” The titles of the present papers are 
“ On the Potentials of Polygons and I^olyhedra,” “ On 
the Potentials of the Ellipse and the Circle,” “Determina- 
tion of the Attraction of an Ellipsoidal Shell on an 
Exterior Point,” “Note on a Point in the 'J'heory of 
Attraction.” The order of the papers will indicate the 
direction of growth the subject took in the author’s hands. 
Mehler has treated of the attraction of polyhedra, but 
Prof. Cayley’s results “ are exhibited under forms which 
are very different from his, and which give rise to further 
developments of the theory.” He finds general formulae 
for the potentials of a cone and a shell, he then takes the 
case of a polyhedron or a polygon, obtains results for 
rectangular pyramid, rectangle, and cuboid, and verifies 
some of these results. The attraction of an indefinitely 
thin ellipsoidal shell was shown by Poisson to be in the 
direction 0] the axis of the circumscribed cone, this pro- 
perty was also demonstrated geometrically by Steiner. 
Ihe geometrical investigation was subsequently com- 
pleted by Prof. Adams so as to obtain from it the finite 
expression for the attraction ot the shell, a result which 
had also been obtained analytically by Poisson. Prof. 
Cayley states the geometrical theorems, pi oves them, and 
obtains analytical expressions for the attraction of the 
shell and for the resolved attractions. I'hc law of attrac- 
tion throughout is that of the inverse square. The same 
writer also contributes a paper “On the Expression of 
the Co-ordinates of a Point of a (hiartic Curve as h'unc- 
tions of a Parameter.” This last is tlic development of a 
process of Prof. Sylvester’s. Dr. Hirst’s remarks on 
“ Correlation in Space ” are a mere abstract of results, a 
fuller statement of which is reserved for a future commu- 
nication. Prof. Wolstenholnic contiibutcs a neat piece of 
analysis called “A New View of the i^orism of the In- 
and circum-scribed Triangle.” Prof. Sylvester contributes 
two interesting notes from M, Mannheim with reference to 
Peaucellicr’s cells and their application. The Rev. W. H. 
Laverty supplies an “Extension of Peaucellicr’s Theorem.” 
Mr. Routh has a paper “ On Laplace’s Three I'articles, 
with a Supplement on the Stability of Steady Motion ; ” 
Mr. Samuel Roberts contributes a paper “ On a Simplified 
Method of obtaining the Order of Algebraical Conditions.” 
This method is illustrated by various geometrical applica^ 
tions. Further papers of an analytical character are 
“On the Solution of Linear Differential Equations in 
Series,” Mr. J. Hammond; “Note on some Relations 
between Certain Elliptic and Hyperbolic Functions,” Mr. 

J. Griffiths; “Notes on Laplace’s Coefficients,” Mr. J. 
W. L. Glaisher. In mixed mathematics we have papers 
“ On the Application of Hamilton’s Characteristic Func- 
tion to the Theory of an Optical Instrument symmetrical 
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about its Axis/' and “ On Hamilton's Characteristic Func- 
tion for a Narrow Beam of Light,” Prof. Clerk-Maxwell ; 

On the Vibrations of a Stretched Uniform Chain of 
Symmetrical Gyrostats,” Sir W. Thomson. The Presi- 
dent (Prof. H. J. Smith) contributes papers On the 
Higher Singularities of Plane-curves” and On the Inte- 
gration of Discontinuous Functions;” Major J. R. Camp- 
bell gives an account of “ The Diagonal Scale Principle 
applied to Angular Measurement in the Circular Slide 
Rule.” Shorter papers are On the Method of Reversion 
applied to the Transformation of Angles,” Rev. C. Taylor 
(the basis of the communication of which an abstract 
only is given in the “ Proceedings,” the full paper being 
printed in the Qii(trtc 7 ‘ly Journal of Mathematics^ No. 53, 
is a work on Conic Sections, by G. Walker, 1794) ; ‘‘On 
some Proposed Forms of Slide Rule/' and “ On the Me- 
chanical Description of P^quipotential Lines,” Mr. G. II. 
Darwin ; and “ On the Mechanical Description of a 
Sphcroconir ” and “a Parnllcl Motion,” by Mr. Hart. 

From this enumeration of the contents of the volume 
before us, it will be seen that its contents range over 
nearly the whole domain of pure and applied mathe- 
matics. 


LETTERS TO THE EDITOR 

The Editor docs not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return^ 
or to correspond with the writers 0/, rejected manuscripts. 
No notice is taken of anonymous communications. ^ 

The Government Vivisection ” Bill 

At t o\v me siipjdy an omission in the paragraph in last week’s 
Na'JUkk which states that Mr. Cio^s “pointed out” to the 
deputation on this subject, “that the Ihll was framed practically 
in accordance with the views of the Royal Commission.” This 
astonishing assertion was of course contradicted at once, but the 
fact docs not apjiear in the paragraph in cjuestion j and, though 
the disci cpancy I)ctween tlie Royal Cornu ission Report and the 
fxovernment Rill notorious and ncknowledged on all sides, so 
few people lead either the one or the other, that a statement to 
the contraiy may he believed, if allowed to pass. Those who 
have given atlentiim to the lilue-book in (|uestion know that 
while the evidence on which Legislation was recommended went 
beyond the facts, the Rciiort beyond the evidence, and the 
recommendations beyond tlie Report, the Bill actually introduced 
by Lorrl Carnaivon liid not so mucli exceed as contradict the rc- 
cummcndations of the Royal Commissioners. If a reasonable 
registration Ihll in accordance with the Report of their own 
nominees liad been framed by the (iovernment, they would 
have spared themselves and others a good deal of tiouhlc. 

‘ V. H. P. S. 


The Boomerang 

I OT'SERVE a letter in Naturk (vol. xiii., p. ifiS) asking for 
information about the “ boomerang.” 1 have now taken the 
occasion of a number of the aboiiginal natives of this district 
being here with me for a time, to make inquiries on the suliject 
which miglit confirm or correct my own previous observations. 
The information I have gained as to the “boomerang” I now 
condenr>c, ])icserving, ho\\cvrr, as much as possible the language 
made use of by my informant. I have alsf) seen the boomerang 
thrown by one of their best performers, a short account of which 
I will add in contlu'ion to this letter. 

d'wo kinds of boomcuing are made, one called “mamdwullun 
wimkiin,” that is the “boomerang,” as I may translate the term 
“wnnkun,” which turns round; “ manidwullun ” is equally 
.applied to the reluming flight of a bird as to a boomerang. The 
second kind of boomerang is called “tootgumly wunkun,” that 
is tlic boomerang which goes straight on, “ toot” meaning some- 
thing “straight*’ or “erect.” 

d'he tvi 0 boomerangs differ in their construe! ion. 1 he second 
(straight) kind being thicker, longer, and less curved than the 
first, I shall call, as a matter of convenience, the “marnd- 
wullun” i\o. 1, and the “tootgundy ” No. 2. 

With No. I there is no certainty of hitting the naark. It may 
come back too quickly, and may hit your own friends standing 


near you. In choosing a boomerang like No. 2, in preference, 
it will be more sure to hit the object, and will generally pene- 
trate the mark with the point which has been held in the hand. 
A black fellow will prefer one of the kind No. 2, if required for 
fighting. That is, he can make more sure of hitting his enemy. 
With No. I he will probably miss or even injure his friends, as 
it is difticult to tell where it will come back to. If No. i strikes an 
object it will never return ; besides, it is generally too light to do 
much execution. The^e statements, which I have recorded as nearly 
as possible as given to me to-day, quite confirm my own observations 
made during the last twenty years in Victoria, South Australia, 
New South Wales, the Queensland Back country, and Central 
Australia. In Cooper’s Creek T have seen boomerangs No. i 
used by the natives to kill ducks and birds in general which fly 
in flocks. They seemed unilile to calculate where its course 
would be among them, and some were hit ; the boomerang and 
the bird both fell. I have often seen these weapons thrown but 
never saw one return after striking an object. If slightly touch- 
ing an object in its course, such as the small limb of a tree, it 
might continue a curve to the ground, but no longer in the same 
plane as before, and the impetus would be destroyed. A third 
kind of boomerang is used in Central Australia, as far at least 
as near to the tropics about the 141st meridian (north of Sturts 
Desert), which I think is only used for fighting at close quarters. 
Speaking from memory this variety is probably about 4 or 5 feet 
in length and of very heavy wood. I have rarely seen them 
cairieri, but have found them concealed near to or lying in tlie 
huts of camps from whicli the natives had fled at my approach. 
I‘'inally, I have great clraibt whether any of the natives can tell 
beforehand whether .a boomerang No. i will, when finished, he 
a good “mamdwulhin wunkun ” or not ; and it is not uncommon 
for an aborigine, if he finds his boomerang to return instead of 
going straight to its mark, to heat it in the ashes and straighten it, 
so that the blade lies in one plane. 

It may perhaps be not uninteresting to your correspondent if 
I record an instance or two in which the liooinerang has been 
used in the settlement of quarrels in this district. 

1 write as follows, using the first person, and as much in the 
words of my informant as is possible : — 

“Once 1 liad a qiiarnd with one of our Kiirni (black fellows). 
I was angry and called him ‘ barrat-dun.’ ^ lie was very cross. 

1 had word from a friend that Daly was going to fight me. I 
was obliged to go, or be called ‘ jeeragan ’ (coward). A number 
of Kurin who had quarrelled liad to fight each other at the same 
time. 

“ Our friends decided we were to fight with boomerangs. Both 
of us had ‘ tootgundy wunkun.’ * Marndwullan wunkun ’ would 
be no use, it is too light, ,ai'd you can’t take sure aim. ( )ur 
friends stood round to see which w'as best man, just as T have 
seen the ‘ Iowan ’ (white men) do. Daly threw the fir^t boome- 
rang because I had called him ‘harrat-dun.’ We threw turn 
and turn about. You can see the boomerangs coming. I 
dodged them as well as 1 could or turned them o't with the 
shield. They passed me like a wind. I had a shield. If you 
turn the boomerangs they .slide off. If you stop them they either 
break your shield or carry it away. One ‘wunkun’ passed me 
and stuck three or four inches into a dargan tree (Box - one of the 
F.ucalypts). When the ‘ wunkuns ’ were all thrown we went 
low'ards each other with the ‘ cullnck ; ’ he pul down the * bama- 
rook ’ (shield against the boomerangs or spears) and took up the 
‘ turnmung’ (shield against culluck = club). We had each a * cul- 
luck ’ and a ‘ turnmung.’ We both hit and warded off as I liave 
seen white men do with their big knives (sword). At last Billy 
the Bull, one of our friends, ran in and cried out, ‘moondanna’ 
(that wall do, or enough). Then wc slojipcd. We were then 
friends. Daly said to me, ‘ Why did you call me that name? ’ 
I said, * ] am sorry.’ There w^as no more. 

“ A few years ago * Barny ’ woke up in his camp in the night 
and saw ‘ Lamhy ’ standing by his fire. He was frightened, and 
said, ‘What do you want?’ I.amby said, ‘Only some fire.’ 
Blit Barny thought he had been ‘ngarrat bun’ (made sick). Per- 
haps it was with the ‘yerlung/ the little leg-bone of the kan- 
garoo. If you point that at a sleeping man and sing a song lie 
will he sick. I don’t know the song, 1 never heard it ; it might 
be, perhaps, beginning, ‘Yertung, yerlung, goombart, goom- 
barf.’ ® If he could do this without being seen the Kuini believe 

r Parrat — sickness or disease. The whole term imijlies having acquired 
a lo.athsome form of disease, for which the at^origmes have to thank the 

''^'^rrooinkart is the large leg-lione, and is ground down with .i shan’ point 
at each end and worn in a hole through the septum of the nose. It is believed 
to have magical powers. 
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tte man would become sick and die. I have never s^en it 

^ne ^ 

<* Soon after Bamy died News vent about that Lamby had 
(killed him Then went about also ‘ Laywin a ngangata ’ (news 

war) Word was sent by the dead man’s relations to come 
land fight at some place It vas near the mouth of the Nichol- 
son River at the I akcs All the Kurm from Biimsdale to the 
Snowy River came 7 he women sate down, beat the ’possum 
rugs with their hands, and called the other side names for 
‘ngarrat bun a Kuini’ (bcwtching or making sick a black 
Yellow) 7 he two bi others of the ‘ poor fellow ’ (the term com- 
monly used in speaking I nghsh foi dead man) thiew boome- 
rangs and ♦kiinmn* (a straight steel po nted at each end and 
labout 2 feet 6 inches to 3 fu t in length) I nmliy had a shield 
[At last a ‘kunmn’ went through his nght Ic,^ just above his 
Iknee Tie drew it out behind and threw it back. But he 
; missed it was too slippery with blood Then they wanted to 
f throw sptars at him, but some ‘Kuini ’ men and women stood 
up before Lambv, and the figlit stopied J hen they were 
fnends Lamby had two shields (turnmung), one in his hand 
and one on the giound befoie him to be leady ’ 

The above narratives will, I think, tbiow some light on the use 
of the boomerang, and are characteristie of the customs of the 
aborigines, which it is much to bcregietted arc going to oblivion 
A careful record of these -in fiet a faithful recoid of the customs, 
the beliefc, the systems of consanguinity of the Australian abori 
gmes would throw mudi light on the probable eaily condition 
even of the now civilised races I have for some yeais ti ensured 
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lip for future use everything T could gathc on tlusc subjects 
7 his mine of stiange inform itioii is immense, and I rcgiet to 
say not only unworked, but T Lar destined to icraam so — while 
the aborigines are npidly fading iway before the advancing 
wave of settlement To anyone who liis not endeavoured to 
collect such information througli others, the utter apithy which 
exists thioughout the 7 \ustialian colonics in ly seem inconceiv- 
able I rcgiet to say that sa 1 expenenee has shown me that 
It exists As an instance J may mention that of some 400 01 
500 circulars which I have, together with my colleague in the 
inquiiy, the Rev Mr Fison, sent out asking for information 
as to the systems of kinship obtaining, cei tainly not five per cent 


* As an example I maj give the snake clnim 1 h is suncf to a mono 
tonous chant. Ihebhcks trll me they sing thi and sn k the wound for 
snakebite — 

“ Yane tha>, gayhinga ga^hlnp■a 
Yane th 15 , i\liin;^ 1 giyliiiifa 
Willela wirrebi, mri biyow 

repeated indefinitely Jt m'ly 1 e ti msKte 1 - 

* Oh, the )aw of fht. u ijlnnt, thopfa>hns- 
Oh the jaw of th Rayhi tht* ajlune 
Oo and hide yourselt in th 1 iish 1 it s ne‘t 
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have produced lephes, and scarcely more than one per cent 
yielded results. ^ 

This IS, however, a digression, and 1 now give, as illustrating the 
two above nairatives, slight ske ches of the “ bamarook,’ the 
** turnmung, ’ and the culluck 

The boomerang throwing to which J have referred took place 
on the open flat lying betwetn the Kivcr Mitchell and its 
branch known as the Backwalci It was open and wrell suited 
for the purpose, but a sea-bree/e was blowing 1 heie were pre- 
sent eight black fellows from diflerenl lucalitie , extending from 
the Mitchell River to the Snowy Rivei Among lUem was 
lamby, the hero of the fight which I hive nan ate I, iooKbar, 
a brother of the man Bariiy, and 1 ong Harry, the acknowledged 
boomerang-thrower of the whole district , so much so that when T 
suggested that he should be called foi the futuie “ JlmigilWunkun,” 
/ (f , “He of the Boomciang,” the term was received with accUma 
tion, and 11 is not improbable that foi I he futuie this may be his 
native name Tlie only boomer mg we had was one ot the 
“marndwiillun,” 01 letinning sort Throws weie made by all, 
and the defects of the tluowi* as well .as of the mstrumeni 
pointed out by one ot the oilier almost in the same terms One 
aim of the boomer ing was hel I to be too much curved for the 
instiumcnl to return near the throwei. Ihe throws x>roved tlii*- 
to I c the case, as it was evidently impossible for the thiower 01 
the spt ctators to tell exactly what tlu course of the missile 
would be m returning In some case it flew past over oui 
heads and fell in the nai, at others flew in tlu opposite directior 
far to the front The explanation of tins given me was that il 
was paitlyducto the unccitainty of the boomerang’s return flighl 
ui less of rail- perfection m make, and paitlyduc to the wine 
which affected its couise T found that the throws could be 
placed in two classes, one m which the boomerang was helc 
when thrown m \ plane jicipendituUr to the liori/un, the oihei 
m whieh one plane of the boomci ing was inclined to the left ol 
the throw Cl 

In the first method of throwing, the missile proceeded, revolv- 
ing with gre it velocity, in a perjiendieiilar plane for say loc 
yards, when il became inclined to the left, tiavelling fiom light 
to left Jt then circle 1 upwaids, the jdane in which it levolvcd 
111 healing a eonc, tlie apex of which would lie some distance- in 
fi it of tlu throwci. Wficn the boomerang m tiavc lling passed 
loun ^ to a point ibove and somewhat to the light of the tluowcr, 
and ] eihaps 100 feet al ove the giound, if appealed to become 
stationaiy foi a moment , 1 can onlj use the tcim A’ to 

dcsciilic it II tlicn commcnetcl to descend, still revolving in the 
same. diieeUm, 1 ut Ihe cuive f ill wed was reviised, the lioome- 
rang tiavelhn '•fiomlcK to nght, an 1 tlu speed rapidly ineteasing, 
it flew I ii to tlu leat At high spec 1 i sh irp w Instlmg noise eoulcl 
be heard In the second method, which was sliown by “ bungil 
wunkun,’ and elicited idmning t)ai illations of “ko ’from the 
blick fellows, the boom lan., was ihiown m a pi mo em-.idiiab!y 
inclined to the lelt It theic flew forwaul for s'ly the same dis- 
tance as b'^foic, gradually cuiv ing upwaids, when it scemc I to 
“ soar up— this is the best tcim — just as a bird may be sc en to 
ciiclc upwards with extended vnngs I lie lui imcrang ol cou sc 
was all this time revolving 1 ipully Tl is diffi ult to tstim ifc the 
height to w h ch It soare 1 , m'lkiii T thinl two gyiatioiis , but 
jiidj^ing fiom ♦he lu-i^ht of iiei^ hi oinni trees on the inei bank, 
which it suimo nited, if may Jiivc leathcd itJoLet If then 
soaud round and round in a dccieising sj iril ind fell ibout lOO 
yxrds m front of the ihiouci I ins wi ])erforme I several times 
1 he descending nuve passe I the ihiowor 1 think, three times 
Othei throws wcic spoilt I bj the wind, which earned tho 
boomeiang far to the froi t 1 obsiivtd, and some of the abori 
giiie confiimed it, tint the tlirowcr preferre I thi owing with the 
wind Anothei method ol tlirowing was mentioned, namely, to 
thiow llu lioonieiing in sucli a manner that it would stiikc the 
ground with Us flat side some distance m front of tlie thrower 
Jt would then rise upwards in a spiral, retuining in the same. 7 Ins 
was not attempted as it was decide 1 the boomerang was not 
strong enough. A final thiow m a vertical plane so that thc^ 
missile struck the ground violently fifry 01 sixty yxids in advance ' 
terminated the display It ricocheted three limes with a twang- 
ing noise and split along the centre My black friends said they 
should soon manuficturc a nuinhci of the best constructed 
“ wunkun ” to show me I observed that the spectators stood 
about a hundred yards on oiu side of the thrower, and when the 
boomerang m its gyiations appioached us every blackfellow had 
his eyes sharply fixed on it JJic fact stated by them that it was 
dangei cius was well sliowii m one instance, where it suddenly 
wheeled and flew so close over us that I and 7 oolabai fell over 
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each other in dodging it. I'he expression used by them was 
“ Marndwullun no good for fight ; if he no hit ’em man, might 
come back and liit your friend beside you.” I questioned the 
black fellows as to whether they thought a boomerang could be 
thrown so as to return to the hand of the thrower. Seven said 
“no,” and characterised the statement as “jetbollan,” i.e. a 
falsehood ; the eighth said he once made a boomerang that when 
thrown on a^ calm day with great care would gyrate round and 
round until it descended to the ground not far trom him, moving 
as slowly as a leaf falling from a tiee, and that he once ran for- 
ward and nearly caught it. He said also “no Kurni (black 
fellow) can catch a wunkun when he flying — he would cut his 
hand open.” 

All the black fellows were unanimous in stating that a boome- 
rang when it has struck anything ceases its course, 

1 have now stated all that at present suggests itself as to the 
I oomcrang. I fear tliat I may have trespassed too much on 
your space and on the patience of your readers. 

Uairnsdale, Gippsland, Victoria, Alkrkd W. Howitt 
March 3 

Fertilisation of Flowers. — The Cuckoo 

As a fact interesting in connection with the fertilisation of 
flowers, 1 have observed that in Stahio\'aaf‘7rtisis the stamens are 
elongated and the anthers ripened successively -not simul- 
taneously — in each individual floret, the first having fallen off the 
filament, while the fourth is yet colourless and curled up in the 
tube of the corolla, the other two being in intermediate stages of 
development. 

May I also state in reference to the Cuckoo, that a ihymc well 
known in Somersetshire, runs thus ; — 

“In April, come he will, 

In May, he sings all day. 

In June, he alters his tunc, 

In J uly, he prepares to fly, 

In August, go he must.” 

By which it is clearly not meant that tlie Cuckoo ceases to sing 
in that part of the country at Midsummer, 'fhis break of note 
in June is generally to be noticed about the middle of the month. 
I, this year, heard it for the first time on the 28th May. 

Kaling Chas. Fred. White 

The Cuckoo 

In conrcclion with the notes of Mr. Adair and Mr. Joyner in 
Nattiie of July Cth and 13th, let me recoid that the Cuckoo 
has nuf even yet left us in the Midlands. T heard it only last 
evening near to my own house. There is a popular rhyme, long 
current in Dcibyshire, concerning this bird. One couplet tells 
us the Cuckoo may be heard 

“ in Apiil, May, June, and July, 

If she sings any longer she'll tell a story 
so that even this rude rhyme shows that it is not expected to 
depart earlier than this month. Lt.rwei.lynn J ewitt 

Winster Hall, Derbyshire, July 15 


ABSTRACT J^EPORT TO NATURE ON EX- 
PERIMENTATION ON ANIMALS FOR THE 
ADVANCE OF PRACTICAL MEDICINE^ 

IV. 

Experimentation for Determining the best fneans of 
Restoring Animatioit ajier some Forms of Accidental 
Death, 

T he frequent occurrences of death from the adminis- 
tration of chloroform and other agents of the 
anaesthetic series led me very early to experiment for the 
purpose of discovering the best means of restoring life 
after such accidents. I commenced this research in 1851, 
and have continued it up to the present time. 1 consider 
it to have been one of the most fruitful in useful prac- 
tical results. The details of the work have been com- 
municated at various times to the world of science, and 
at considerable length. They formed the subject of a 
special report to the British Medical Association at its ' 
meeting in London in 1862. They formed the subject of ^ 
a report to the Royal Society in 1865. They were con- 

* Continued from p 199. 


tinned in the Croonian Lecture delivered before the same 
Society in 1873, and they were introduced into various 
lectures on experimental and practical medicine, and into 
reports on the physiological action of organic chemical 
compounds made to the British Association for the 
Advancement of Science. 

As the account of these inquiries covers a great deal of 
ground and brings into light many curious and interesting 
topics, I shall devote a little extra time to the abstract of 
the experimentation. 

Method of Experimental Research, 

The mode of experiment in this research has consisted 
chiefly in testing the action of the narcotic vapours \ the 
vapours of chloroform, ether, nitrous oxide, carbonic 
acid, choke damp, carbonic oxide, hydrocyanic acid, 
mcthylal, chloral hydrate, and others similar. Some 
inquiries have also been made relative to instant death 
by mechanical and electrical shocks, and to death by 
drowning and cold. 

In every case the animal has been submitted as pain- 
lessly and rapidly as possible to the process which we 
call death. The rapidity and painlessness were essential 
to the experimental inquiry ; because the more rapidly 
and the more placidly the animation is suspended, the 
less is the body exposed to the risk of organic injury. 

In the course of observation two steps have been fol- 
lowed. 

1 . 

In the first line of inquiry the animals have been 
allowed to die without any attempt to restore life, the object 
being to ascertain why death took place. Alter death the 
organs of the body have been examined in order to deter- 
mine what was the action of the destroying agent on them. 
How did it arrest the living action ? 

The first question asked had relation to the condi- 
tion of the lungs : — Were they left bloodless, containing 
some blood, or congested with blood? The second 
question had relation to the heart Were its cavities 
left full, or em})ty of blood ; were they distended or 
collapsed ; was the blood left in the cavities of natural 
or unnatural colour; weie the muscular walls of the 
heart still excitable to motion, or were they quite in- 
active ; if the muscular walls were inaetivc were they 
rendered inactive by rigidity of contraction or by relax- 
ation ? The third question had relation to the blood : — 
Had the blood undergone coagulation, and if it had not 
at the time when the examinati^ai was made, how long a 
time elapsed for the completion of the process? What was 
the condition of the blood corpuscles ; were they scat- 
tered or massed together, were they perfect in outline or 
irregular ? What was the colour of the blood on the two 
sides of the circulation ; was the venous blood darker 
than the arterial, or were the two kinds of blood mixed in 
respect to colour? Were any gases escaping from the 
blood or had any escaped ? Had the fibrine escaped from 
the other constituent parts ? Had the blood accumulated 
in any of the vascular organs, or had it exuded from its 
vessels in whole or in part ? The fourth question related to 
the state of the nervous organs, the brain and spinal cord : — 
Were these organs congested or free of congestion ? Was 
there any effusion of blood or of serum into them ? Was the 
appearance of the white and grey matter natural or mor- 
bid ? Were the membranes vascular or pale ? The sixth 
question had relation to the state of the visceral organs 
in the cavity of the abdomen : — Were the kidneys free of 
congestion, or were they congested ? Was the colour of the 
intestines natural ? Were the liver and spleen congested or 
free of congestion ? The seventh question had regard to the 
muscular system : — How long a period elapsed before the 
muscles became spontaneously rigid ? After what modes 
of death from the different agents did the muscles con- 
tinue most active under the influence of the galvanic 
current? What sets of muscles first ceased to respond to 
the current, the muscles of respiration or the muscles of 
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il^otion ? What other stimulants than galvanism would 
ivrite muscular movement after systemic death ? 

^ The above-named questions follow in series in relation 
to the condition of the animal body and its parts after 
death. In addition other observations were made to 
which it is necessary to refer. 

The influence of the narcotics on the temperature of the 
body immediately before and after death was studied 
'with much care- The vaiiations of the animal tempeia- 
tures under different degrees of natural atmospheric tem- 
peratures, from summer heat to extreme of winter cold, 
were noted. The different modifications of temperature 
that occurred in different organs of the body, brain, 
'%tomach, lungs, heart, liver, and abdominal cavity imme- 
diately after death were also observed. 

The influence of the anaesthetic vapours on the minute 
or capillary circulation of the blood was determined by 
microscopical obseivation. In these experiments the web 
of the foot of the frog was made the field of observation. 
The animals were narcotised with the different vapours, and 
while narcotised the state of the circulation through the 
minute vessels, aitetial and venous, was recorded during 
every stage ot narcotism, and was compared with the 
state of the same parts that existed previous to the induc- 
tion of the narcotic condition. The information sought 
lor in this part of the inquiry related to the action of the 
narcotic vapour on the circulation of the blood corpuscles 
through the minute vessels ; the changes of form in the cor- 
puscles, red and white, if any changes occurred in thern ; 

' the changes in the calibre of the vessels on the arterial 
and venous side ; Ihc point of arrest of the circulation 
through the vessels when the circulation finally stopped ; 
the point of iclurn of motion if the circulation were 
restoitd ; and, the effect of various changes of external 
conditions such as warmth, cold, and moisture on the 
circulation dm mg the stages of narcotic sleep. 

One other important part of this line of inquiry was the 
determination of the conditions in which an animal body 
assumed to be dead could be best kept so as to retain 
those states of organs and parts which arc favomable to 
the re-establishment of living motion. Should the body 
be left m a w.arm or a cold atmosphere ? What circum- 
stances dctcimine the suspension of the process of 
coagulation of the blood and of cadaveiic rigidity? 
Briefly stated these were the points of inquiry sought for 
under the first diiection of research. By them 1 have 
been able to distinguish the conditions in which all the 
known! anesthetics leave the organs of the body when 
they kill. 

II. 


In the second line of inquiry tlic objects sought after 
were the rational means, suggested by the previous 
inquiries, for recalling animation after the signs of life 
have ccastd. In this direction the following questions 

I I. What is the precise value of ariificial respiration? 
vVhat is the most perfect method of carrying out artificial 
respiration ? How long should the process of artificial 
Respiration be continued, and what are the proofs that 
Its continuance will be useless ? When it has proved 
useful in restoring natural respiration, how long should it 
be continued ? What dangers are connected wdth its em- 
f t>loyment ? 

^ 2. Is it possible when the phenomena of suspended 
J^nimation arc present, to restore the circulation ? By this 
Iproccss, to which I have given the name of arti/icia/ cirni- 
and P or eii^ 7 t Medico-Chiru 7 \<:;iLal Kcideiu, 
April, 1 863), I tried to restore the current of blood 
^rough the vessels, by transfusion of other blood; by 
jnechamcally pumping the blood within the veins of the 
^eaa body, over the Jungs into the arterial circuit ; by 
attempting to draw the blood over into the arterial circuit 
iJu ^ venous circuit ; by altering the position of the 
Jbody in alternate motion ud and down. 
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3. Is it possible to combine artificial respiration with art! . 
ncial circulation ? In this endeavour I tried the combination 
of the two methods, and with the hope of being able to 
drive or draw a current of blood over the lungs while the 
blood remained fluid, and of being able also to adratc the 
blood in its passage by keeping up artificial respiration. 

4> Is it possible to utilise the galvanic current so as to 
restore animation ? In this inquiry the galvanic current 
was employed so as to call into play the action of the 
muscles of respiration : the heart : the voluntary muscles. 

5, Can the heart, after it has stopped, be excited into 
motion by injecting into it agents which stimulate it to 
contraction? In this inquiry ammonia and other ex- 
citants were injected into the heart, while artificial 
respiration was maintained. 

6. What is the value of external warmth in various 
degrees for restoring animation ? In this research the 
effects of warm external applications, warm sand, moist 
warm air, dry warm air, moist warm straw, and o htr 
similar means were carefully tested. 

In the briefest terms I have thus sketched out the 
mode of inquiry adopted in the course of experimentation 
now under notice. Fuller details are re uded in the 
paper published in 1863 in the Medico-CJiu i 77 '/^i<at J\e~ 
vteWy but these now given are sufficient for this abstract. 

RrsuLT.s. 

The practical results which have followed on these 
researches arc very numerous. I vill write those which 
seem to be most practical and useful. 

On Aitificial Respiration. -In respect to artificial 
respiration the follouing facts were learned : — 

If artificial respiration be sustained, even with an at 
mosphere of chloroform that is sufticicnlly narcotic to 
keep up deep naicotism, the action of the heart continues 
and recovery of life is possible. In bi icf, the mode of death 
fioni chloioform and perhaps from all the other narcotic 
va])oui s is actually due to the arrest of the current of blood 
through the minute vessels in the circuit of the lungs. 

Aitilicial respiration, when perfectly cairu'd out, was 
found sulficicnt to restoic life aftci natural respiration 
had entirely censed, and when all external evidence 
of motion of the heait had also ceased. To make this 
fact matter of direct application, I invented a double- 
acting clastic hand-bellows, which performed when in 
action the double purpose of emptying the lungs of their 
contained air by one movement, and of tilling them with 
freih atmospheric air by another movement. I also 
arranged the instrument in such manner, that on 
emptying the lungs of air a current of blood is mechani- 
cally drawn upwards from the right side of the heart, by 
which the oppression of the right side of the hcait from 
tension is removed, and its muscular contraction is re- 
called into play. My latest instrument for this purpose 
is now so graduated, that measuieci quantities of air 
can be withdrawn and intioduccd, and the physico- 
chemical action of the lungs can be imitated with the 
greatest refinement, and w’lth results that are different 
to any that have been gained before. 'I'hus, after death 
from some of the narcotic vapours I have been able to 
restore life as long as eleven minutes after all the external 
signs of life have ceased. The results of the experiments 
proved also that when once the natural respiration is esta- 
blished the artificial ought to cease, so that the cnfctliccl 
circulation and respiration may return into play together. 
Further, the experimentation showed that artificial rcipi- 
ration, while it may be made, by delicate using, an all but 
certain means for the restoration of life after death from 
narcotic vapours, it may by bad use be made the ceitam 
means of ensuring death ; that in performing it any rude 
movement of the body, or any violent inflation of the lung, 
or anyattempt to inflate the lung while the lung is full of a.r, 
and the right side of the heart, full of blood, is sufficient 
to complete the process of destruction of balance and to 
cause unavoidable death. 1 n a word, the expcriincnt ition 
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showed that as with a fire that is well-nigh burned out 
wc can restore action by laying new fuel lightly on the 
remaining flame, and then by gentle blowing can communi- 
cate the flame to the new fuel, so in artificial respiration the 
same delicacy of procedure will reproduce the vital flame. 

In the absence of experimentation these facts could 
never have been learred. It was necessary to see the 
effects of various methods under various conditions, and 
under various circumstances in order to arrive at certain 
conclusions. A century of observations on men subjected 
to accidents that destroy life would not have taught so 
much as was learned in a few hours from the observations 
on the inferior animals. 

Ailificial C/rn//a//on.— The inquiry on the subject of 
artificial circulation proved that the attempt to establish 
the circulation by injection into the vessels, or by forcing 
the blood over the lungs, or by drawing it over in com- 
bination with artificial respiration, failed by reason of the 
coagulation of blood which followed such attempts. Some 
countenance was given, by the experiments, to the attempt 
to encourage a current of circulation by the process of 
raising and depressing the body so as to place the head 
at one moment below the level and at another moment 
above the level of the body ; but on the whole the effort 
to restore the circulation through the lungs was most 
expedient by the simple plan of artificiil respiration 
carried out as above stated. 

fhr of Gahmuisiii. The research instituted to test the 
value of galvanism as a means of restoring animation 
had a most important practical bearing, lly regulating 
the intermittent current with a metronome I found it 
])Ossil)le to make the respirator}' muscles of an animal 
recently dead act in precise im.itatioii of life. I also 
found that the heart could be excited into brisk contrac- 
tion by the same means. But the result came out that 
by this method the muscles excited by the current 
dropped quickly into ii revocable death through becoming 
exhausted under the stimulus, and that in fact the 
galvanic battery, according to our present knowledge of 
11 s use in these cases, is an all but ceitain instrument of 
death. By subjecting animals to death from the vapour of 
chloroform in the same atmosphere, and treating one set 
Dy artificial respiration with the double-acting pump, and 
ihe other set by artificial rtspiration excited by galvanism, 

1 found that the first would recover in the proportion of five 
out of six, the second in proportion of one out of six. 
Further, 1 found that if during the performance of mecha- 
nic il artificial respiration the heart were excited by gal- 
vanism, death was all but invariable. The explanation of 
these experimental truths is illustrated by a simple simile. 
If i n animal reduced in power to the last degree from want 
of food be carried to a place of succour, it may recover ; 
but if it be stimulated or forced to walk to the place it will 
])ossibly die on the way. So with a man or animal under 
prostration from shock or narcotism ; if the surgeon uses 
his own force for the restoration of the enfeebled muscles 
of the man before him he may restore the muscles to 
pDwer; but if he uses up the last remaining force in the 
muscles ot his patient by stimulation he will kill them out- 
right, Considering that in the large number of instances 
of sudden death by accident, the first thing “ tried” for 
restoring life is the galvanic battery, the information on 
the subject thus yielded by experiment, and which could 
have been got in no other way. is a result which, though un- 
^^cxpcctcd, is none the less valuable. Indeed the peculiarity 
■^of experimental pursuit is that something unexpected in 
result IS always learned, and is almost always useful. 

Injection of stimulants.— The effect of injecting am- 
monia, and other stimulants into the heart lor the pur- 
pose of exciting the walls of the heart into contraction, 
wa s found to be as faulty as the application of galvanism 
for the same purpose. It produced a final contraction 
which was fatal. 

Use of External Warmth . — The research on the action 
of warmth on animals under suspended animation was 


singularly interesting. I found that when an animal under 
a narcotic is still breathing, however faintly, the restoration 
of the animal warmth is often alone sufficient to restore life. 
This came out of the observation of the action of narcotics 
in reducing temperature, and in my first researches on 
chloral hydrate I showed that of two animals under the 
same lethal dose one was safe to recover in a warm air, 
while the other in a cold air would die. These facts relate 
to animals which arc still breathing though all but dead. 

On the other hand, I discovered that if an animal had 
actually ceased to breathe, the most certain way of 
I ensuring its death is the exposure of it to heat ; the most 
I certain way of retaining it in a condition for possible 
[ recovery and of retaining its musculir irritability under 
stimulus is the exposure of it to cold. Heat I found excites 
the final muscular contraction and causes coagulation of 
the fibrine of the blood ; cold suspends both. Thus in a 
warm-blooded animal exposed, after its death from chloro- 
form, to extreme cold in a dry air, 1 found every muscle 
in the body that I could reach vigorously active under 
re-applied warmth and galvanism three hours after 
death ; while in fish and batrachians I found it possible to 
restore life .altogether after they had been accidentally 
inclosed, that is to say, frozen up in ice. As we arrive at 
clearer knowledge of the means of restoring animation 
in man, these facts will have a bearing of the extremest 
value. Already they indicate that in the death of the human 
subject by drowning and cold, attempts to restore life are 
demanded eve n hours after the occurrence of the accident. 

Lastly, on this head, the experimentation taught me 
that while in the process of resuscitation it is very bad 
practice to immerse the body in a heated medium like hot 
water, it is of the utmost importance to establish the 
ariilicial respiration with a warm and dry air. Such an 
air prevents condensation of water in the bronchial tubes, 
quickens the process of oxidation of blood, and allows the 
body to become warm from its own natural centres of vital 
heat. 

PRACTicAr. Aitlic vrroNs, 

The experimental inquiry herewith briefly slated is too 
new to have brought forth much fruit. 'I'he grand practical 
results for which it was pursued have to follow in course of 
years. Some results have, however, ali-eady been realised. 

Immediately after chloral Indrate came into use, the 
dangers from its use were found to be imminent. 1 was 
able to point out even before sucli dangers had occurred 
that the cause of danger was reduction of animal tempera- 
ture from the agent, and that in treating a person poisoned 
with chloral two things were required, viz., to maintain a 
high atmospheric temperature, and to give warm food. 
Twice 1 have been sumnioncd to these accidental poison- 
ings, and in both instances 1 have saved life by these simple 
and purely scii ntific inodes of cure. Probably after a 
number of deaths of men from chloral, it might have been 
learned that the cause of death was the reduction of animal 
heat. The fact gained instantly by observation on the lower 
animals supplied the knowledge in advance of the accident. 

In two instances in the human subject in which after 
the performance of the operation of tracheotomy, life has 
become suspended from obstruction to the entrance of air 
into the lungs below the artificial opening, the obstruction 
has been removed, and afterwards by means of artificial 
respiration carried out with the insirument 1 have described 
above, life has been re-tered after all the ordinary evidences 
of death were manifested. In one of these examples of 
restored life the recovery was complete and tlie patient is 
now as well as ever lie was. But for the long period of 
eleven minutes he lay in all the character of death, 
depending solely for returning life on the surgeon who 
supplemented his respiratory power and who gently 
fanned back into life a flame which had ceased for ever 
if scientific experimentation 01 the lower animals had not 
shown the possibility of its return by the hand of science, 
{To he continued) 
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SCIENCE IN GERMANY 
{From a German Correspondeni) 

I T is known to have been first discovered theoretically 
by Maxwell, that the co-efficient of friction of a gas 
is independent of the pressure. This law has been tested 
and confirmed by Maxwell and O. E. Meyer, and more 
recently by Kundt and '^?ix\>Mx^{Philosophical Mai^aziuc^ 
4, vol. iv. ; and fully in Po^ifendorjf^s Anna/rn, Bd. J55 
and 156) with reference to the sliding of gases m limits 
between 760 and i mm. pressure of mercury. The latter 
experimenters observed, as Maxwell did, the decrease of 
vibrations of a round glass disc suspended bifilarly between 
two fixed plates. At pressures under i mm. Kundt and 
Warburg were unable accurately to investigate the friction. 
They could perceive, however, that with continued pro- 
gressive evacuation by the friction apparatus, the damping 

force exerted by the rarefied 
gas on the motion of the 
oscillating disc, decreases ,* 
still, even in the best vacniini 
which could be produced, 
it had still a considerable 
value. Thus, c 4'., in the best 
hydrogen vacuum which 
Kundt and Warburg could 
produce, the damping force 
was not less than one-thiid 
of the value obtained with 
full hydrogen-pressure (760 
mm. mercury). 

To demonstrate the fric- 
tion in such a vacuum before 
a large audience, Prof. Kundt 
recently constructed an ap 
paratus, which he employed 
when giving a lecture on the 
gas theory before a scientific 
society m Berlin in March 
last. 'I'he essential part of 
the apparatus consists of 
two small discs of mica, sus- 
pended one over the other in 
an evacuated space. When 
the under disc, which, like 
Crookes’s radiometer, is fur- 
nished with four light vanes 
blackened on one side, is 
set in rotation by the action 
of light, the upper disc be- 
gins to rotate in the same 
direction (though much 
more slowly) in conse- 
quence of the friction of 
some traces of air still pre- 
sent in the apparatus. ( The 
upper disc of cour.se no- 
where touches the lower.) 
The description of this ap- 
paratus with drawings, will 
shortly appear in Foi^gen- 
dorff^s Aniialcn. Hcic we 
content oui selves with the 
representation of a smaller 
apparatus not meant for objective demonstration (see 
^nexed figure) which the eminent glass- artist, Geissler, 
Ku H constructed at the instance of Prof, 

is apparatus, like the ordinary radiometer, 

inclosed in glass. On a fine steel point 
*neans of a cap, the lower mica disc, with 
c^^oss fixed to it. The upper disc rests 
arnf point. This point is fixed to 

reaches over the lower disc, but without 
g contact with it. On the upper disc a small mark 



is made (not shown in the figure), which enables one to 
perceive whether the disc rotates or not. Illuminated by 
the sun or candles, the radiometer cross with the mica 
disc fastened to it, enters into quick rotation, and the 
upper disc begins gradually to rotate in the same direction 
as the lower one. \Y, 


ON MODES OP DEMONSTRA TING THE 
ACTION OF THE MEMBRANA TVMPANT 

T he movements of the bones of the tympanum in 
connection with sound-waves weie first observed 
and their excursions measured by Buck (‘‘ Arcluv. of 
Ophthalmology and Otology,’’ vol. i., 1870), and more 
recently by Or. Charles H. Burnett of Philadelphia, as 
recorded in the same Journal for 1872. The method fol- 
lowed in these researches was to expose the bones and 
membrane by chiselling away a portion of the wall of the 
tympanum, sprinkling on the chain of ossicles a little 
powdered amylum, so as to secure bright vibrating points, 
till owing 1'ght into the cavity by means of a condenser, 
and observing, with a microscope of low power, the ex- 
cursions of the vibrating points when sound was conducted 
into the external ear. Various interesting deductions 
were drawn from these experiments as regards the 
amplitude of the excursions of vibrating points on dif- 
ferent portions of the conducting mechanism, and as to 
the effect of variations of the fluid pressure within the 
labyrinth on the extent of movement. In the last number 
of the same journal an interesting paper appears from 
Dr. Clarence J. Blake of Boston on the use of the 
Membrana T>inpani as a Phonautograph and Logo- 
graph,” accompanied by a plate. Dr. Blake’s method 
consists of exposing the membrane and chain of bones, 
and fixing a light style (made “ by splitting long wheat 
straw, scraping the inner cortical substance away, and 
separating single fibres”) to the membrane. This style 
is caused to record its movements on a plate of smoked 
glass which is “ carried smoothly and at a uniform speed 
in a direction at a right angle to the direction of the 
excursion of the style.” . . . “The membrana tympani 
being set m vibration, and the carriage | bearing the 
smoked glass] drawn by its weight, moving at right 
angles to the excursions of the style, a wave-lmc, corre- 
sponding to the character and pitch of the musical lone 
sounded into the ear, is traced on the smoked glass.” 

There is still a third method which I have recently 
devised, chiefly for class illustration. It consists in con- 
verting the tympanic cavity into a manometric capsule, 
accorcling to the method of Dr. Koenig {Philosophical 
Mai^azinc^ 1^7% vol. xlv. pp. i- r8, 105-114), and of view- 
ing the oscillations caused by sound in a revolving mirror. 

A preparation is easily made from the ear of the cat. 
After sawing out the temporal bone, clearing away all 
loose tissue, and exposing the tympanic bulla, I make two 
small holes in the latter by means of a fine trephine. 
Into these holes two glass tubes, of corresponding 
diameter, are cemented with sealing wax— the one for 
leading gas into the tympanic cavity, and the other out 
of it. 'Phe preparation (which may be preserved in a moist 
state in a wcll-stoppcred jar for a long period, and be used 
over and over again) is firmly fixed in a vice, one tube 
is connected with the gas supply, and the other with one 
of Koenig’s small burners. By means of a third tube 
inserted into the external auditory meatus, sound-waves 
are conducted to the membrane of the drum, the mirror 
is rotated, and the usual pictures corresponding to the 
pitch and quality of the sound are seen with exquisite 
delicacy. 1 have found tones of medium pitch (ut 3 to 
sol 4) produce the most distinct effects, and the vowels, if 
uttered with sufficient intensity, produce pictures which 
are quite characteristic. By using a preparation in which 
the auditory apparatus on each side is present, it is easy 
to devise an arrangement for showing the effects of 

N 2 



*54 


NATURE 


\yuly 20 , 


interference, in a manner similar to Koenig’s well-known 
apparatus for that purpose, constructed on the method of 
■Wheatstone. 

John G. McKendrick 

THE GEOLOGICAL SURVEY OF AEW- 
FOUNDLAND 

D ue no ice of the Report for 1874, Mr. Murray, 
the Director of the Newfoundland Geological 
Survey, has been delayed until the appearance of the 
map and sections referred to in that Report. These we 
have now received, and as they deserve more than ordi- 
nary attention from geologists, we proj)ose to give some 
account of the recent work of the KSurvey. 'I’he able 
and indefatigable Director, who, like his late chief, Sir 
William Logan, has grown grey in the service of the 
Dominion, divides his Rcpoit into two parts, one of 
which narrates his own labours during 1S74, while the 
other is furnished by his assistant, Mr. J. P. ilowley, of 
whose surveys for the same period it gives the main 
results. Mr. Murray’s Report is marked by that quiet 
practical good sense which formed so characteristic a 
feature of his contributions to the Canadian Geological 
Survey. It is more occupied with plans and advice for 
opening up the country to settlers, and developing the 
great resouices of the island in tjmbei and as a cattle- 
grazing district, than with geological matters. 'I'lie latter 
are treated, too, with an eye to luture mineral industries. 
Mr. Murray, in short, is doing the solid and useful work 
of pioneering. That work may make no brilliant display 
at the tune, but if, as he hopefully anticipates, there is a 
prosperous future before Newfoundland, the colonists 
will look back upon his labouis as those which largely 
guided and stimulated that prosjierlly. 

But Mr. Murray is too true a geologist to let any chance 
escape him of advancing the purely scientific treatment 
of geology. y\nd he is fortunate in possessing in Mr. 
Howley a geologist who can carry out his views with 
admirable skill. From Mr. llowley’s Report and Map 
geologists in other countries will learn some particulais 
not only important as regards the geology of the colony, 
but of general interest as bearing on the question of the 
nature and modits operand/ of the metamorphic action to 
which the origin of such rocks as dolomite and serpentine 
is attributed. 

Mr. Howley’s labours during 1874 were, in accordance 
with Mr. Murray’s plans, given to the survey, topo- 
graphical and geological, of the western coast of New- 
foundland, about the peninsula and bays of Port-a-l’ort, 
and St. George’s Bay. In tracing the Lower Silurian 
formations of the Newfoundland coast, Mr. Murray and his 
colleagues have been able to identify them with more or 
less precision as equivalents of the (Quebec and Birdseye 
and Black River gioups of Canada. But in the course of 
their surveys they have at different times encountered 
intercalated sheets of metamorphic rocks in the Lower 
Silurian series overlying unaltered and fossiliferous strata. 
Thus at Bonne Bay, in 1862, Mr. Richardson found 
highly metamorphosed rocks, including white talcose 
slates and serpentine, in some portion apparently of 
the Quebec group. Four years afterwards Mr. Murray 
observed further south, in the Bay of Islands, that sand- 
^ stones believed to represent the Sillery zone of the Quebec 
group passed below the serpentine of the Blowmedown 
mountains. Mr. Howley has now confirmed and ex- 
tended these observations by mapping the country 
between the Bay of Islands and St. George’s Bay. He 
has traced Mr. Murray’s serpentine rocks southwards to 
Bluff Head, and finds that they pass unconformably over 
different horizons of rocks which are taken to represent 
the Sillery and Levis subdivisions of the Quebec group 
of the Lower Silurian system. The striking character of 
this unconformable junction is well brought out upon the 


map, where two large cakes of the overlying rocks are : 
seen to sweep over both anticlinal and synclinal folds of 
the lower formations. These cakes consist of brecciated 
dolomite or limestone, chlorite-slate, diorite, and serpen- 
tine, having a total thickness of perhaps 1,500 feet. Their : 
exact geological horizon seems not yet quite satisfactorily ' 
fixed, but they are placed provisionally between the Sillery 
and Birdseye and Black River formations. Doubtless^ 
further details will be given in future reports regard-^ 
ing this remarkable feature of Newfoundland geology,,; 
and till they appear it may be well to avoid any discussion 
of the theoretical aspect of the subject. It is not the first 
time that an instance has occurred of the higher rocks 
of a district being mote metamorphosed than the lower^ 
but there has piobably never been observed so rcmaik^ 
able a case, for here the metamorphosed and contorted 
seiies is described as actually overlying unmttamor- 
phosed strata. ^ 

Other questions of interest occur in the Report. Thus . 
a centre of pre-rarboniferous volcanic action is mdicatetU 
as existing along a line north of Fox Island and on the 
coast to the south head of the Bay of Islands. The coal- 
measures, of which a few patches occur in the district 
surveyed, overlap from the Millstone Grit on to the Car- 
bonifeious Limestone. The latter formation contains, 
according to Mr. Davidson, biachiopoda which all belong 
to well-known British species. In another respect there 
is a curious analogy between the base of the Carbo-* 
niferoiis system in Newfoundland and in some parts of 
Ihitain. In the former country the lower members of 
that system consist largely of red and green sandstones, 
clays, and conglomerates, with traces of plants, beds of 
gypsum, and occasional limestones full of ordinary ('arbo- 
nifcious Limestone fossils. Anyone who has looked at 
the base of the Carboniferous system in Cumbciland, 
Westmoreland, Dundriesshire, and other parts of Britain, 
will recognise these lithological features as characteristic 
also in this country. It would seem that the same 
physical conditions preceded the deposition of the Carbo- 
niferous Limestone on both sides of the Atlantic inland 
seas or lakes, not far separated from the sea, in w'hioh red 
sediment with gjpsiim and occasionally common salt 
was laid down, but which were not usually well suited for 
the support of molluscan life, though liable now and then 
to inroads of the sea outside and to invasions of mollusca, 
corals, and other marine forms. 

The map, on a scale of four miles to an inch, is evi- 
dently a piece of most careful woik. It shows the 
arrangement of the rocks from the Laurentian group up 
to the Coal-measures, though, partly from vast uncon- 
formabilities and partly from faults, great portions of the 
geological scries arc not represented m this part of New- 
foundland, It may be mentioned, in passing, that the 
largest fault traced on the map- that wliich flanks the 
Laurentian range from Table Mountain north-east wsrds 
to Grand Pond— is not coincident with the line of any 
liver, but is crossed by all the chief rivers and brooks in 
the district which it traverses. Hence the same relation 
between fracture and erosion exists there which has been 
so extensively traced and keenly discussed in this country. 
To the completion of this important map geologists will 
look forward with not less interest than must be taken by 
those who see in the labours of Mr. Murray and his asso- 
ciates one of the best pledges for the early development 
of the colony. 

THE ANCIENT BRITISH PIG 
PROF. ROLLKSTON has recently been niakingsome researches 
^ on swine, the discovery of some remains buried in the alluvium, 
near Oxford, having directed his attention to the subject In 
illustration of a iiaper “ On the Prehistoric British iSVw,” read 
by him at the Limiean Society, June 15, the following specimens 
were exhibited : — i. Skull ol Sus scrofa, var. domestuus^ from 
a late Celtic interment. 2. Skulls of Susscroja, var./?f#^/, from 
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alluvium near Oxford, and from Germany 3. Skull of 6 us 
^ndamaftensis^ forwarded him by J Wood Mason. 4 Skull of 
crisiatusy lent by Sir Walter hlliott, K.C.S.T. 5. Skull of 
^us batbaius wrongly named S. zttruiosus^ and needlessly 
Z,uhys batbatus in some mammal ogical catalogues. 

From these and other data the author bases the subjoined 
conclusions : — 

1 The domesticated pig of Tre-Roman times, as exemplified 

at least by the specimens from the interment referred to, appear 
to resemble Sm saofa, var. rather than cftsfa£H\, or the 

domestic variety, tndicns 

2 On the oihei hand, S nistatusy the Indian wild hog, 

appears to him, whilst being readily and always distinguishable 
from S setofa^ var to difier fiom it, mainly by the 

retention peiinanently of certain struct m \1 conlormations winch 
weie only temporaiily repiesuilcd in the luropein wild species 
*1111; tliiid molars of the male, S nistatm, varied, however, con- 
comitantly with Its canines, and showed a much Hrgci develop- 
ment of their posterior lobe, thin enhei S snofa, vai or 

the females of their own species I lie rearmost lobe, howeitr, 
of the posterior molar, vanes a good deal in S utoja^ vii. /tfitSy 
irrespective of sex 

3 Bearing in mind the elasticity of the swine type an I the 
power for cJianging which then <iomestication has sliown to 
possess, Dr Rolleston has less di/fic ilty in conecning tint the 
so-callcd ..S induus was really a modified .,S cii talus^ thin that 1 
it 1 ad been evolved from any S//f, sueli as S / ui m\ An, from | 
countiies fiilliei away from 1 urojie than Indii S cri /i///jhad | 
the malar bordei of the laehrymal always iniihed by the 1 da- 
tive shortness insisted on I y itliusius It had nolthe leUlively 
wider palate , but upon tins point too inueli weight had been 
laid. 

4 A skull of a wild so\ , from the alluvium, later m date 
than the “iivcr graieK,” near Oxford, combined the short 
lachiymil chaiactenstic of young pij^s and of .S. uistafn , 
With the worn down teeth, elongated laeul skeleton, and dis- 
]no])ortion diy small si/eufan old wild sow, 6 ^noja^ var 
hueh a combination of ehai ictensties tended to suggest care ill- 
ness as to ace^pting the lorf Schwein S un/d, var palust ) of 
J\Mtime>tr, as a dislinet speiies, 01 taking even such a ]) nnt as 
the shortness of the lachiymal as eonsiiLuting a sjieeifie differ- 
enee 

5 The simplicity of the third molar«> in the very large skull j 
of S I a? I (Jills appear to be of greatci vilue, as the rugose ] 
condition might hive been expected to be futhcoming m 
large, so well aimed, and so well fed a Sits as tins from Borneo 

6 Iheliue S i uucoius dilteis fiom S lulatus m having 
the lachiymal’s malai edges Jong, lelalively to its oibilil, as 
well as m the jieeuliirilie^* which Us specific name implies. 

'1 hese ])ceuliai iiies were reproduced in the old Irish “ Gieyliound 
Ihg” hguied by Kieliaidson “Domestic Ihgs,” p 49, Dd. 
AV aine 

7 'J he often-quoted paper by Di Gordon, M dual Jims 

and Ga die, May 2, p 429, led us to suppose that Juifiia 

solium of man, infested the domestic pig of India, as it does 
those of other parts of the world Iht* facility with which 
the pig lends itself to domestic iiion enables us to under- 
stand how the many-sided commensalism which now exists 
between man and that animal may have set up in very eaily 
times. Indeed the paiticular resalU of llitir eorniiiensahsni 
which their solidarity, as legards the alterations of the genera 
tions of lamia solium represents, suggests that their co existence 
in time must have been more extensive than even the co exist- 
ence m space asenbtd to them, not quite coiiectly, by (jibhon 
(“J^eeline and hall,” chap. ix. note 9, p 392, Smith’s edition) 


PHOTOGRArillC PROCLSSL^ ^ 

II. 

next pass on to other applications of the dichromatcs for 
the production of ])iints, and the first I shall demonstrate is 
known as carbon printing, but which is peilnps moie cor- 
the autotype piocess It is dependent on the oxida- 
^ gelatine, one of the substances which you may have alrc ady 
It would be capable of being acted upon by the diehiomates 
sium'd*‘ ^ gelatine impregn itcd with potas- 

be diying it be expose I to light, it will 

^ ^hat all the portions acted upon will become insoluble 

Kea^gtoa ^ Abney, R £ , I R S , at tlie Loan CoJIettion, South 
® Continued from p 241. 


in hot water ; that is, supposing the duration of the exposure be 
of sufficient duration, and if the light be sufficiently intense. 
Imagine now that beneath a negative of delicate gradations of 
light and shade we place a film of sensitive gelatine, supported 
for convenience sake on paper, and allow sunlight to act upon lU 
After a time, in what condiiion will the gelatine be? It will be 
partially insoluble, more pirtuularly on ttie surface next the 
negative, and the lights and shades will be represented by dif- 
ferent depths of insoluble matter, accoiding to the intensity of 
li^ht penetrating through tlie vauous pirts of the negative. 1 
must here pau e, and try and explun why this is At tnsl45ight 
It might seem that the w/u/t oj the thichii n of Ih Jilm ought to 
possess different laiios of solubility "1 iiis is not true, however , 
the solubility is affected to different depths Ihat coloured 
component of while light which is pun.. ip illy efftctive in 
piodueing the chemical chinge is blue, and which conse- 
quently finds a difliouJty iii piereing through the orange - 
coloured dichromate lue amplitude or Jieigiit of the blue 
wave is continuilly diminished, till fiiiiUy it is almost 
evtii [.uishcd. Now the intenser the wliile light the gieater 
will be the oii^mal anifditude of this wave, an 1 it is at once 
apparent »h t the limit ui amphtiule, which is effective to cause 
tilt chemicil tlian^e, wdi be iciched it a gieater depth by those 
lays at li^^ht wbuli weie orit,inally the brightest. A little 
reflection, then, will show you tliat the soluble pail of the 
gel itmc will \ imcipally be next the paper, and on immersion in 
hot water the viscous unaltcied gelaUnt would remain imbedded 
between it and the oulei insoluble suifau '1 hough sev^-ral 
mg mous nutUods have bcin tiieil to render the suppoit on 
winch the gelatine lested suflieicntly poious to allow the occluded 
parts to be washed away, yet, so far, no attempt his been com- 
j lelely successful lo get ovci the difficulty the piinciplehis 
been adopted of tiansfernng the gdatme film to a tcmpoiary 
supjHjrl, the outside surface being ciustd to adlitie to it 1 vi- 
dently, by this means, the soluble gelitine can be wa»-lied away 
when the ppper is peeled off, and a raised image insoluble m 
w iter would remain, which eventually may be tiansfeiied to its 
final support he temporary siq p >rts, usually eirq loyed ire 
metal plates, glass, paper coated with an insolublt com 
pound, &.C A picture m gelatine alone, howevei, would 
be, Cl mparatively speaking, of little value, as it is almost colour- 
less , but if pigments be mixed with it the objec ion disappears. 
In the autotype process the gelatine is mixed with colouimg 
inittcr and a coating is given to a piece of paper \\ hen diicd 
the gelatine can be rendered sensitive by floiting its smf we on a 
solution of potassium dieliromale, and aftei a,^am drying is icady 
foi punting Such a pie.ee ol piti ared papei, ni eaiboii tissue 
as It islcchmeilly called, we have here It has already been 
expo cd benea’h a negative, but no trice of any image is aj ] a- 
rent, as the dirk colour of the pigment inisks it tiUiKiy 
111 ordei to judge of the amount ol light receiveel duiing exposure 
resoit then IS had to what are called actinometeis. The detui 
o* the instillments I will not entei into , suffice Uto -.ay it is us ul 
to judge the elejitli of printing by the eoloiii giien lo sihcr 
ehloiide I lacing then the exposed tissue, gelatine side dov u 
wards, beneath w Uei in which a /me plate has iheaely been 
iinmeised, and bringing the suifiets of llie two to,.ethei, thej aie 
withdiawn liom the water with a film of moistuie between 
^ ou will notice that I left the punt m tlie dish but a veiy short 
time, fui a leison whieh you will jJiesently understami by 
passing this “squeegee (which a l>ar of wood from winch a 
til ek strip of India mbber projeels) ovei the bai k of the p iper 1 
di ive out all the w arer fiom l>etweea the surfaces, and you see how 
tlie gelatine him clings to the /me And why is tins? \ ou will 
find that it is not iiiturally adliesive, the light has cliangtd the 
quality of the gelatine m this respect, then why does it hold so 
tight to the metal plate ? bimply owing to tlie moisiuie left 
in the papci , the soluble gelatine soaks it up and expands. 

It cannot well expand laterally, so it expands upwards, and a 
Iiaitialxacuum is cieated between the gelatine and the plate. 
Now you sec why 1 left the print in the water such a shoit lime •• 
Had I left it in longei the total cx])aision would have taken 
place, and the neees:>ary vacuum could not liave been created 
when it was pressed on 10 the 7ine plate 
Now that It IS firmly held, I can jilace it in hot water and 
remove the paper. It easily peels off, and the solvent action of 
the fluid can have fair play As I move it up and down in the 
trough, you can see the gelatine running over the surface. After 
a few minutes it is clean, and the development is finished On 
this plate I have another print which lias alieady undeigone 
similar treatment, but has been allowed to dry. This piece of 
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transfer-paper is now heated in very hot water, and applied to 
the surface It is “ squeegeed ” on to it, and you see it adheres, 
this time, however, by its “stickiness Here is another print 
in the same stage, but the adhering paper is dry Raising one 
corner of it by my nail, I can grasp it in my fingers, and the 
tiuishcd print strips off the ])late held in position by the paper 

Such are the usual manipulations in autotype printing, and 
the pictures produced by this method shoul i be permanent, and 
they mu«t be as permanent as leather, or as the pigment whieh is 
imjloyed to give visibility to the gtlitine imige As I men 
tinned before, there are virions nio lilications of the process, 
for m-slanet, one is to develop the | ictuie cn the permanent sup- 
jiort deslit ed to beai it, using this insteal of the zinc plate A 
little consideiati m will sliow you that in this erse the negative 
emtdoytd must be reveised 

W e now eome to a large cl i s of printing pioei ssts known as 
I bo o mechanieal And heie I shoul I state that the term 
photo meehanical is a[)phe I to such jnoc esses is are independent 
of light foi pr )dneiion of punts ifttr that agency has once fur 
nishe 1 a | late 01 meins of yiro lueing i plate 1 he first of these 
ihit J sh dl attempt t > dts iihc is that known as the Woodbury 
type alter the invent n, Mr Walter W oodbury The following 
on me will give some idea of the methods resoited to — 

A skin of gelatine is prepaied somewhat in a similar manner 
to that which 1 shill describe in the heliot>pe y^rjeess, only foi 
this It iteeives a 1 film of coll idion on one surface I Ins 
sarlace is placed next a negative on glass, ml the light fiom 
an unckm led sun or fi im a luminous yi >int (such as the electric 
light) IS allowed to fall on it Owing to the thickness of the 
gelatine emydoyed, this meiht d of exposuie is necessary in order 
to secuie sharpness The print is developed as in the autotype 
yiroce^s, and we get an image in gieat lehef, Armed by the m 
soluble gelatine, resting on the tougli collodion film When 
driei, this relief picture is pi iced 011 the surface of a flat, soft 
metal plate, and, by hydiiiilic yiressurt, is forced into it, fur 
nishing a mould, perfect in all Us yiarts llie wonder is at fiist 
excited that the gelatine does not break under the cnoimous 
weight brought to I ear upon it, but when it is recollected that 
ferns and glasses tan be made to furnish similar miyiressions, 
the astonishment is diminished, in that the substance emjilove l 
s 1 ov in a leatheiy condition 

Appaiently it matters little as to which side of the relit f is 
j)i eased into the plate In one case we should have to use a 
ifcveised negative, whilst in the other any ordinary negitive miy 
be employed This is important to the phot< g apher, as may 
be surmised 

before us we have the negative, a relief from it, and a mould 
taken from the relief This m )uld is now place i in ih s press, 
which consists of a flit plate (which ran give slightly in any 
direction, and is capable of being raised or lowtrtd) and a flat 
biTged toy), to which is aflixed a perfect plane of glass When 
ibis lid i** broujjbt down on to the mould, the lower lid gives till ] 
yierfect contact is got between the two surfaces , a sy>ecies of 
damp enables the lid to be kept in position \ ou see on yilaeing 
this piece cf payier in the mould, the clamp closes with difficulty, 
but a little meehanical contrivance attached to it causes a great 
ynessure to be brought to bear Opening the press once mere, 
a little warm gelatine, which has been impregnated with colour, 
IS poured < n the mould, and a ynece of resinised yoaper placed 
over it the press is again do cd 1 he mass of cold metal soon 
cools the gel In e, and on opening the lid, it is found that the 
excess of gelatine has been squeezed out beyond the mould, and 
on lifting off the y aper, t yiicture is found adhering to it 1 his 
image is really fumed in y^irecisely the same way that a cook 
forms her jelly m a moul 1 , though the eolouiing matter m 
this case is somewhat difltiert When dry, the y)ietuje is 
rendered insoluble in water by passing it through an alum bath 
At first sight, rhis yiroce^s might setm to be slow, but when it 
IS remembered that half a dozen moul Is can be made from the 
^snme relief, it requires no great exercise of the imagination to 
surmise that the y letures may be produced almost as lapidly as 
alithograyib I referred to the rebel necessary to produce the 
m nild i 10m what I have described it will be seen that the 
dned rtliei must be as great as the 7 prtut of the autotyyc 
yiroccss in ordei to pr< duce the same gradations 

Ihe last yiDcess I shall desenbe is known as the heliotype 
proces*., and 1 have chosen it for demonstra ion as I am y^rac- 
tically aeeyuanited with its working at Chatham, and not 
from any inherent suy erlonty it may possets It is a tyy'ie of 
all the photo mechanical ]>rocesses, U we cxceyjt Woodbury, 
type, and it is to such as these that we must look for our 
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book illustrations, though I am slill m hopes that we may have 
a leally good process for surface printing from a metal block, 
capable of being set up with type We have a promising ex- 
ample of this lattter proees'» in what is known as Dallastint, the 
offspring of Mr Duncan Dallas, but as it is a secret process I 
cannot say anything regar in g its production 

In the heliotype y:)roce‘>s there are vanous operations 

lo begin with, iheie is the preparation of the gelatine film on 
which the image is printed 

The manner of pieyiai it is as follows — Gelatine is dissolved 
in water by aid of heat, and t it 1 added a sensitiser which con- 
sists of yiotassium diehiomilc t3 which a small quantity of 
chrome alum is added \ )v\ here 1 must remark that this 
chiome alum firms an imo iitaiit part of the yirocess Gelatine 
we know oidmanly dl solv( s in 1 t water, but if it be imprtg- 
iiat d with ehr )nic al im u it oilyd es it render the gelatine 
insoluble, but it a Do t m hens it in a m irked manner when it is 
wetted When the sul se net t ojier uions are exyilained, the 
imjiirtance of th s proy eity bestowed on the gelatine will be 
manifest The solution of gelatine (with this sensitiser mixed m 
It) IS fl iwed over a caiefiill) levelled glass yflate to such adeyilh 
that in drying It h IS the thickness of a piece of Ibistol board 
The glass yflate may be giound and very slightly waxed , or it 
may be coated with a dilute solution of india rubber to facilitate 
the gelatine leaving It, when it is reiyuiied lo be emy loyed for 
y)r ntmg purposes A negative (which must be wl at is known as 
a reversed negative) is yflieed in a piessure frame, the gelatine is 
siriy ped off the plite, and the surface, which was next the glass, 
is in contact with the taken image The necessary expo->ure 
may be estimated by an aelinonrieter or by examining the image 
in the yinnting frame When judged to be sufficiently printed, 
the back of the print is haidcned by exposure to light Ihis 
operation gives I )ughness to the gelatine md renders it capable 
( I resisting the tieatment it has subsequently to undergo 

1 he skin of gelatine is next taken, and immersed for a few 
sec( Ills in cool water (in y a lice i temy erature of over 60 b 
IS foun I to be the best) A y ewter or other metal plate, toa ed 
with India iul)l)ei is now yihced un lerneath it, and the 
film tiused to adheie to it by the use of the squeegee Ihe 
piessuie of the atmosphere causes the adhesion as it does in the 
autotype ])i >ets b ji convenience sake the edges are now run 
round with a sflution ol in iia rubber in benzole and yiayier 
pasted Dund tliem, to yrevent the water getting beneatli tlie 
si 111 J he [ late is then immersed in cold water for about half- 
an hour, to soak out the unaltered diehromatc, and it is ready for 
use as a printing surface after the suyierfluous water is blotted off 

T he gelatine skin is all in an insoluble state ow ing to the pi esence 
of the chrome alum , I ut further, the \ art where the light has acted 
fully will not absoib water, whilst that which only partially absorbs 
water has only been yiartially acted eii by light, and the part 
wholly unacted uy on absoibs it greedily When a roller con 
taming greasy ink is passed over it, those parts which contain a 
great deal of water take u ) ink, parlieulaily if it be stiff ink 
Ihe parts containing a little water take the ink lightly, whilst 
those parts wh ch 1 ave lefused to imbibe any moisture take it 
greedily I vi iently htie we h ive a means of obtaining a picture 
of half lone sal jeets in printers ink Another yioint is that thin 
ink takes better in a paitially expose I portion than docs a thick 
ink, hence to bring out the half tone it is customary to use two 
or even three ml s of d fferent consistency The printing plate is 
generally placed in the bed of an oidinary pnnting press and rolled 
up with a soft rollti or rollers, charged with the printing inks 
1 he imyiressions are yiulled off as foi letterpress?, though more 
force IS necessary In oidei lo hate clean margins a mask is 
cut of the pioper dimt risi ms, and hiought to ceitain register 
marks 1 he yiaper, usually emy loyed for receiving the impiessions, 
!>, enamelled, the enamel I cing formed of barium sulphate and 
gelatine Any ordinary ynyier, however, may be used, if it have 
the power of taking up the ink On the walls of the exhibition 
arc some photographs yiiinted on ordinary drawing paper, and 
they are elfecti\e in then way 

Mr 1 dwards, the patentee of this yaroeess, proposed to use 
a senes of gelatine y iinting surfaces from the same negative, 
to form a species of phoio chromotype, [and 1 have seen 
some specimens which are very successful Little seems to 
have been done, however, m this direction at present. When 
drawing your attention to the manufactire of the gelatine 
skins thcie was one point to which 1 did not allude You 
may make your «»kin of jelly or of blanc mange I have 
found that a certain proportion of milk added to ine gelatine m 
litu of the water gives more delicate pictures than does gelatine 
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alone. Tl^ere are several kindred processes worked at present, 
amongst which I must notice that of the Autotype Company. In 
their process an exceedingly thin layer of gelatine is formed on 
the plate and hardened by means of gum resins. The gel.atine is 
not removed from the plate, but it is printed from whilst still on 
it. The film is hardened from the back. I'he glass plate can be 
inked in as described for the heliotype process, and can be pulled 
in a lithographic press or in an ordinary printing-press. M. 'rhiel, 
of whose process we have beautiful examples on the walls of this 
room, uses an ordinary lithographic printing-press. 

1 have only been enabled to give you a brief outline of these 
few processes, specimens of all of which are to be found in 
this exhibition. Short as have been the descriptions, I hope, 
however, that they have been sufficient to enable you to see the 
immense strides in the methods of producing prints that have 
been made in the last dozen years. When we consider that the 
autotype, the Woodbury type, and all the other mechanical 
printing processes have l-ieen worked out in that time, you will 
see that the inventive faculties of those who labour in the art- 
science have not been allowed to lie dormant. Perhaps in no 
other occupation is there such a field for discovery and improve- 
ment as in photography ; and considering the many workers in it, 
and the large industry it represents, we may surely hope that in 
1886 we may again be able to record a still further advance; 
it may be, perhaps, in the line I have already indicated, and m 
colour pictures. 

OUR ASTRONOMICAL COLUMN 
'Fhk Comet of 1686. — This comet, so f;ir as the Kuro- 
pean observations are concerned, oflers avery similar case 
to that of the comet of 1533, for which two totally different 
orbits have long appeared in our catalogues. As regards 
the latter, it was shown by Olbers Ihat^lhe observations of 
Apian between July 18 and 25 were insufficient to decide 
whether the true direction of motion was in the order of 
signs or the opposite, the node at the commencement of Leo 
or the end of Capricornus, or the perihelion in Cancer or 
in Scorpio ; but the publication of the Chinese observations 
since Olbers. wrote, has afforded evidence which tends to 
give the preference to bis direct orbit, as already intimated 
m this column. The best observations of the comet of 
1686, are those of Pore Richaud at Pan, on four mornings 
between September 7 and 15 ; from his po^ilioub for the 
7lh, roth, and 15th, the following orbit was obtriined, and 
for the sake of comparison Halley’s orbit, the only one 
previously computed, is copied. 

New Othit. llalley'i. Orbit 
I’erihclion Passage, G. M.T'. SqU. 10*2040 ... Scpi. 16*0063 

iwong. of Perihelion 23" 35^*4 . 77 ' o' '5 

,, Ascending Node ... 14913*2 ... 35034*7 

Inclination 32 10 i ... 31 21*7 

I /Og. Perihelion Distance 948730... 9*51188 

Motion. Ketrogiade. Direct. 

If we compare these two sets of elements with Richaud^s 
places, we find the differences between calculation and 
observation to be, for i6h. Paris -Vl.'i’., as assumed time — 

New Ojbit. lla'Ity’h 0»bit. 


Long. Lai. 1 Long. 

Sept. 6 ... 00... O O + O II ... — o 32 

yy 8 ... — 118 ... +OIl|— 027 0 0 

9 ... — o 26 -I' o 14 I -r I 32 ... — I 3 

yy 14 ... DO.. 00 — O 8 ... — O 4 


So that from these eight days^ observations only it would 
be difficult to give a decided preference to either orbit, 
l^ut it fortunately haiipencd that before tlic comet was 
seen in Europe, it had been a very conspicuous object in 
southern latitudes ; at Para, in Brazil, it had been 
ob^rved during the whole month of August, the nucleus 
as stars of the first magnitude, with a tail 1 8® in 
‘ in Siam by the French Jesuit missionaries, who 

position approximately between August 17 and 
beit^of August 15, a little south of the 

if the two orbits with the Siam observations, 

It IS at once evident that they decide in favour of Halley^s 


elements, and on making a further calculation in which 
the August positions, which are only rough ones, are 
introduced, the following orbit finally results 

Perihelion Passage, 1686, September 15*8249 G.M.T. 

Longitude of rcribelion 75 58 *4 ) Equinox 

A.scendmg Node ... 354 3 8 ( of 1686. 

Inclination 34 557 

TiOg. J’erihelion Distance 9*52636 

Motion ... Direct. 

On the morning of August 17 the comet was distant from 
the earth 0*316, and at the time of Richaud’s last observa- 
tion, 0-973. 

While writing on a cometary subject, we are reminded 
of what appears to be an unusual dearth of comets not of 
known period, in these parts of the system since the last 
one Avas detected by M. Borrelly on December 6, 1874, or 
more than eighteen months ago. It is true that generally 
the weather during this interval has been abnormally bad 
for such work as comet-hunting; still considering that 
several of the observers who of late years have given 
most attention to the search for these bodies, arc located 
in very favoured climates, this appears hardly to explain 
the absence of any discovery. It may be anticipated 
that a systematic search for comets in the southern 
heavens will soon be organised by some zealous amateur 
in the other hemisphere ; it is certain that he would in 
this way be likely to render material assistance in the 
advancement of cometary astronomy, and as we have 
before urged, he might succeed in bringing to light again 
one or two comets which were assuredly moving in ellip- 
tical orbits of short periods when last observed, but from 
one cause or another have since got adrift, and are not so 
likely to be recovered in the northern as in the southern 
hemisphere. 

New Minor Planet.— M. Leverricr^s Bullcfin Inter- 
ftationai of July 13 notifies the discovery by M. J'aul 
Henry, at the Observatory of Paris, on the previous 
evening, of another small planet in R.A. I5h. 56m., 
N.P.U. in ’ 5(9. This planet, ivhich is estimated 12 5m., 
is called No. 164, but it is to be remembered that we do 
not kiioiv the actual positions of so many as 164 of these 
bodies, and until the elements of any newly-d tected one 
are well determined, there is the chance of identity with 
one or other of several which have been previously 
observed and even calculated, but for want of continuous 
observation are now lost. 


J PJIVSICAL SCIENCE MUSEUM 

President of the Royal Society, Dr. Hooker; 

Mr. Spottiswoode ; Dr. Burdon Sanderson ; and Dr. 
Siemens, had an interview on the 17th inst. with the 
Lord JVesident of the Council, the Duke of Richmond 
and Gordon, and presented the subjoined mcinoiial from 
gentlemen who have been connected with the Loan Col- 
lection of Scientific Apparatus at South Kensington. 
His Grace discussed the subject of the proposed perma- 
nent Science Museum with the deputation, and staled that 
he would consult his colleagues. 

My Lord Duke, 

We, the undersigned, beg to submit for your Grace’s 
consideration the importance of establishing a Museum 
of Pure and Applied Science ; that is to say, a Museurn 
to contain Scientific Apparatus, Appliances, and Chemi- 
cal Products, illustrating both the history and the latest 
developments of Science ; where the methods and re- 
sults of investigations which have marked important 
stages in the advancement of Science may be studied, 
and Avhcrc also the most highly perfected instruments of 
the day may be found. 

Among tJie various advantages which in our opinion 
would accrue from the establishment of such an Institution, 
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we would mention the following. Investigators would be 
saved much time and labour by being enabled to see how 
far, and by what processes, others have advanced in the 
line of research which they may be pursuing : thus leading 
them to a knowledge of the facts and laws already esta- 
blished. F rom an educational point of view such a 
collection would assist teachers, by enabling them to 
select, or by showing them how to constnict, the best 
apparatus for illuslvaling the subjects «f their lessons. 
Great bpefit would also accrue to the constructors of 
Mechanical and Philosophical Apparatus from being able 
to refer to the original Apparatus which they might be 
required to reproduce or to improve. To every one con- 
nected with Experimental Science, it would be of great 
service to see the actual instruments, many of which could 
otherwise be only known to them by description, and, 
under proper supervision and instruction to learn their 
actual manipulation and performance. We would also 
contemplate lending to investigators, under suitable re- 
strictions, such instniments as might be profitably 
employed in the researches they were pursuing. 

In considering this subject our attention has naturally 
been directed to the existing Museum of Patents. While 
fully recognising the value of many of the objects now 
belonging to that collection, we are of opinion that, as 
standing alone and purely as subjects of a patent, their 
value is far less than if they formed part of a general col- 
lection, and were placed in juxtaposition with instruments 
of a similar nature, some of which, though not patented, 
are better adapted to their purpose, and of greater in- 
structional value. The object of a Scientific Museum is 
the promotion of knowledge, and the establishment of 
the scientific principles which must underlie all invention ; 
and it would not only prove of great advantage to both 
scientific invcstigator.s and the public if the two objects 
could be combined in one undertaking, but wc believe 
that the objects of a Patent Museum would be better 
served by a museum of the character here proposed than 
by a special colle< tion, such as has liithcrto subsisted. 
We are decidedly of opinion that the state of knowledge 
in reference to any invention would he only very imper- 
fectly represented by the exhibition of patented instr u- 
menls and products only. 

In suppoit of the views which we have ventured to 
submit, we would draw your Grace’s attention to the 
Fourth Report of the Royal Commission on Scientific 
Instruction, 80-94. In § 93 the Commission state : - 
“We accordingly recommend the formation of a Collec- 
tion of Physical and ^Mechanical Instruments ; and we 
submit for consideration whether it may not be expedient 
that this Collection, the Collection of the Patent Museum, 
and of the Scientific and Educational Depaitmcnt of the 
South Kensington Museum should be united and placed 
under the authority of a Minister of State.” 

We understand that the Royal Commission for the 
Exhibition of 1851 has ofiered to erect a building for the 
purpose contemplated in this memorial, and we would 
desire to point out that the purchase of objects need not 
entail any large outlay of public money. We contem- 
plate the gradual formation of a collection of such objects 
as might be voluntarily left at the clo««e of the existing 
Loan Collection, and others which might be contributccl 
from the existing Patent Museum and other public 
departments, from the parliamentary grants administered 
at the request of Government by the Royal Society, and 
from such private societies and individuals as might be 
disposed to avail themselves of the Museum as a deposi- 
tory of scientific apparatus, appliances, and chemical 
products. 

We have the honour to be, my Lord Duke, 

Your Gracc^s obedient Servants, 

(Signed) J. 1). Hooker, Prerident of the Royal Society. 

John Evans, E.R.S., Chairman of the Conferences in 
the Geographical Section. 


E. Frankland, F.R.S., Chairman of the Conferences in 
the Chemical Section. 

J. Burdon Sanderson, F.K.S., Chairman of the Con- 
ferences in the Biological Section. 

C. W. Siemens, F.R.»S., Chairman of the Conferences 
in the Mechanical Section, 

W. Spottiswnode, Treasurer ^and Vice-President R.S , 
Chairman of the Conferences in the Physical Sec- 
tion. 

Cha’l'S Brooke, F. R. S. 

Alfred S. diurchill, Chairman of the Society of Arts*. 
William Kitchen I’.irker, F. R. S. 

H. W. Bristow, h.R.S., Director of the Geological 
Survey of lOngland. 

William B. Carpenter, F.R.vS. 

Latimer C'lark, late I’resident Soc. Tel. Engineers. 

W. II. Flower, F.R.S., Conservator Hunterian Mu- 
seum. 

J. H. Gilbert, F.R.S. 

Robert Main, KR.S., Radcliffe Observer. 

Fredk. jno, lA^ans, V.P.R.S., Capt. R.N., Hydro- 
graphtr ot the Navy, 
r. de M. Grey Egerton, F.R.S. 

Hampton, F.R.S., President of the Institute of Naval 
Architects. 

Joseph Prestwjch, F.R.S. 

T. M. CJoodcve, M.A. 

W. de W. Abney, Capt. R. K. , F.R.S. 

G. W. Royston Pigf)tt, M.A., M.l)., F.R.S. 

Robert 11. Scott, F.R.S, Director Meteorolocical 

Office. 

George Robert Stephenson, E.R.S., President Institute 
Civd I'.ngmeers. 

F. II. Wenham. 

George Beiithain, F.R.S. 

Ncvil S. Maskelyne, F.R.S. 

H. S. Eaten, President of the Meteorological Society. 

E. Atkinson, Tieasurer of the Physical Society. 

1’. A. Abel, F.R.S., President of the Chemical Society, 
'r. Hawksley, Piesidcnt of the Institute of Mechanical 
j’.ngineeis, past President of the Institute of Civil 
luigineei”. 

William 11. Stone, F.R.C. P., ckc. 

W. J. Russell, F.R.S, 

DaMd Forbes, F.R.S. 

Kichd. Collinson, Vice-Admiral, Deputy Master of the 
Trinity House. 

B. Wooclcroft, F. K.S., late Supeiintendent of Patent 

Office Museum. 

C. W. Merrificld, F.R.S. 

Andw. (\ Ramsay, F.R.S., Director General Geo- 
logical Survey. 

C. P. B. Shelley. 

James Baillic Hamilton. 

F. F.ardley-Wilmot, F.R.S., Major-General, 
lleniy Cole. 

Warien Do I. a Rue, F.R..S. 

P'rederick (iuthiie, F.K.S., Prof. Physic®, Royal School 
of Mines. 

C. <). F. ('ator. 

Thomas Savage. 

Alfred Barry, D.D,, Principal of King's College 
Wm. Chappell, F.S.A. 

A. J. Mundella, M.P, 

William C. Unwin, Prof. Engineering, Indian C. Ik 
College. 

George T. Claik. 

Joseph Woolley, IyL.1). 

John F. Twisden. 

Richard Slradiey, Major Gcncinl, F.R.vS. 

Frank Bolton. 

D. Glasgow. 

William Rutherford, M.T')., F.]\,S. 

Henry E. Rcscoe, F.R..S. 

J, ITopkinson. 

A. W. Remold. 

John Tyndall, F.R.S. 

John Torr, M.P. 

Aberdare, President of the Royal Horticultural Society. 
Robert James Mann, M.l). 

Albert Gunther, V.P.R.S, 
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II. c. Rawlinsoii, F.R.S., late President Royal Geo- 
graphical Society, 

W. B. Baskcoinh. 

James K. Shuttleworth. 

Oeo. Busk, F.R.S. 

Geo. J. Allman, F.R.S., President of the Rinnean 
Society. 

J. Arthur Phillips. 

T. H. Huxley, Sec. R.S. 

E. Ray Lankester, F.R.S. 

II. C. Sorby, F.R.S., President of the Royal Micro- 
scopical Society. 

W. T. Thiselton Dyer, Assistant-Director, Royal 
Gardens, Kew. 

Henry W. Acland, F.R.S. , President of Medical 
Council. 

H. W. Chisholm, Warden of the Standards. 

1 ). T. Ansted, M.A., Cant., P'.R.S. 

J. H. Gladstone, F.R.S., Fullerian Professor, Royal 
Institution. 

J. Scott Russell, F.R.S. ^ 

A. Lane Fox, Colonel, F.R.S. 

Rai'leigh, l'\R.S. 

Robert S. Ball, LL.D., F.R.S., Astronomer Roy.^l, 
Ii eland. 

II. C. Seddon, Major, R. F.. 

Charles V. Walker, P'.R.S., Piesident of the St)ciety 
of 'Pelegraphic Engineers. 

Joseph Whitworth, F.R.S. 

G. Carey Foster, P'.R.S., President of the Physical 
Society. 

Balfour Stewrirt, F.R.S. 

R. B. ( hfton, F.R.S., Professor of Expeiimental 
Philosophy, Oxford. 

W. F. Barrett, Prof. Physics, Royal College of Science, 
Dublin. 

J. Korman l.ockyer, F.R.S. 

Francis Gallon, F. R.S. 

J. Cameron, F.R.S., Major-General, Director Ord- 

nance Survey. 

M. hosier, h'. R.S. 

K. A. Schafer. 

B. Saniiiel.son, M. P. 

K. Klein, h.R.S. 

W. IV. Hartley. 

Francis Guthiie, LL. B. 

1 \ Maitm Duncan, h.R.S,, President of tl c Geo- 
logical Society. 

1 *. Iw. Sclater, P'.R.S. 

J. E. Havis, Cai)t. R.IV., Hydrographic Department, 
Admiralty, 

H. Dent Gardner. 

Jtdin Allan Brown, P'. R.S. 

William Hackney. 

Ettrick W. Creak, Staff Commander, R.N. 

W. II. Prccce. 

W. Chandler Roberts, F.R.S. 

A, B. Ivcinpe, B.A., Barrister-at-Law, Western | 
Circuit, 


T. Lauder Brunton, M.l)., P\R. S. 

J. 1 ^. II. Gordon. 

W. Galloway, Prof. Chemistry, Royal College of 
Science, Dublin. 

Henry K. Armstrong, F. R.S. 

Thomas Andrews, LL.l).. F.R.S., President of the 
British Association. 

James Thomson Bottomley, M. A., I'.R.S.E. 

W. F. Donkin. 

Claude R. Conder, I.ieut. R. K, 

Charles E. T)e Ranee, F.G.S., TI.M. flcological 
Survey. 

Nathl. Barnaby, Chief Constructor of the Navy. 

W. Topley. 

J. Clerk Maxwell, F.R.S., Prof, of Experimental 
Physics in \J niversity of Cambridge. 

G. G. Stokes, Sec. R.S, Luosian Profe.ssor, Cam- 
bridge. 


NOTES 

Tijk current number of the Fortnightly lu'-’inv contains an 
aificle by Dr. Bridges, in which he tries to ]>rovc that Harvey 
did not rILcover the circulation of the blood by vivisection. 
Harvey’s own statements aie so explicit, and the mciliods he 
employed have been so often expounded, that there is little new 
to be said on the point. Harvey, as Dr. Bridges admits, di^- 
covered the true functions of the heart, and infen ed the existence 
of the complete systemic circulation by observations 011 Jiviug 
animals, interpreting the facts observed by aid of the faculty of 
reasoning. Malpighi demonstrated the capillary part ol llu' 
circulation by other observations on living animals, dealing with 
his new fac's by aid of the same faculty. But to say that the 
movements of the heart were discovered by vivisection and the 
brain.«^ of Harvey, but the circulation of the blood “by the mi- 
croscoj)e of Malpighi ” is as absurd as to ascribe the glory of the 
former discovery to Harvey’s scalpel and lhat of the other fo 
I Malpighi’s brains. 

Thj following are the numbers of visilors to the Loan Collec- 
tion of Scientific Apparatus dining the week ending July 15 ; — 
Monday, 3,464 ; Tnc.sday, 3,300; Wednesday, 602; Phur.sday, 
495 ; Friday, 451 ; Saturday, 3,403 ; total, 11,715. During the 
present week 13 demonstiations of apparatus were given on 
Monday, 11 on d’ncsday, 5 on Wednesday; 6 are to be given 
to-day, 5 on Friday, and 5 on Saturday. 

The annual meeting of the Helvetic Society of Natural 
.Sciences will take place at Basle, on August 20-23. Scientific 
men of all countries are cordially invited to the meeting ; and 
those who wash to make any communication arc requested to 
^ write, before August i, to Dr. IT. Christ, 5 » I*aunileingasse, 
Basle. 


Alex. Crum Brown, Professor of ( hemistry, lulinburgh 
U niversity. 

James Dewar, I’rofessor of Mechanism, Cambridge. 

Urban Pritchard, M.J). 

R. H. M. B().sanquet, M.A., F. R.A.S., F.C.S., 

Fellow of St. John’s College^ Oxford. 

Sydney II. Vines. 

Alfred 1 C Fletcher. 

Herbert M’Leod, Prof, of Experimental Science, 
Indian C.K. College. 

Alex. B. W. Kennedy, C.IC, Prof. Engineering, Ibii- 
verdty College. 

Arch. Geikie, F.R.S., Director, Geological Survey, 
Scotland. 

Cornelius B. Fox, M.D., F.M.S. 

Nicholas Brady, M.A. 

1 homos Stevenson, F.R. S.E., F.G.S., M. Inst. C.E. 

John Jellett, D.D., F.R S. 

A nomas Pigot, ITof. Engineering, Royal College of 

I p r Dublin. 

J* iVof. Mineralogy and Mining, Royal 

College of Science, Dublin. 


Titk Scientific .Societies of Belgium held their first united 
Congress at Biu'<''els this week, from the i 6 th to the iSih. The 
following, we lea in fiom the Society of Arts yournaly are some 
of the subjects wdiich Jiave been discussed : —Greater facilities 
for the transmission of scientific oljjccts ; as to the opening of 
public scientific institutions at convenient hours, and especially 
in the evening ; the organic ition of libraries and scientific collec- 
tions in the towns and communes ; the publication of elementary 
treatises on various branches of science ; establishment at one 
of the littoral towns of a collection of works concerning the 
coast ; a study of the geological formation of the district round 
Brussels; the part played by molluscs in natuic; the malaco- 
logical zf nes of Belgium. On the i 8 th there was to be a scien- 
tific excursion into the environs of Brussels. 

At a meeting of the (^ouncil of the VorkshifC College of 
Science, held last Friday, an offer by Mr. George Salt, of 150^* 
a year for three 3 ears as a temporary provision for a professor- 
ship of Biology, was accepted, Mr. Salt’s stipulation that Mr. 
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L. C. Mial), F.G.S,, be appointed profes«;or being also agreed 
to. Mr. Miall will also deliver a short cnur.e of lectures 
?nnually at llratlford. 

We rejoice to hear that Exploratair was mistaken in 
announcing the death of Dr. I’etermann. The French journal 
seems to have been led astray by the death of Prof. A. II. 
Petermann, the distinguished orientalist. 

On Saturday, July 8, the French and Swiss Alpine Clubs met 
together at Oiromagny, to ascend a number of mountains in the 
French Vosges ; a number of interesting observations were 
made. 

The Awards made by the Council (^f the Institution of Civil 
Engineers for original communications during the Session 1S75- 
76, have just been aummiiced. Fiflecn out of twenty-three 
communications Lave been rew.aided, including a Telford medal 
and premium for ‘‘Mo’ on ol Light Caniers in Jhicumatic 
Tubes,” by Prof. W. C Ihiwiii, P.Sc. 'J 'el ford premiums haAe 
been bestowed f(>r “Movement of Air in Pneumatic Tubes,” by 
C. Bontcm])S ; “Pneumatic Transmission of Telegrams,” by 
R. S. Culley and R. Sabine; “ 1 loods in Fngland and 
Wales in 1S75,” by G. J. Symons ; “ Kvaporation and Percola- 
tion,” by C. Greaves ; “ lidal Changes in the Mersey,” byj. N. 
Shoolbrcd, B. A. The Miller Scholarship of the value of 40/. a 
year for three years was 'jainedby the lion. R. C. I’arsons, B.A., 
for an inf]uiry into the “History end 'I lieoretical Laws of 
Centrifug-il Pumps.” 

Mr. W. Vivian, of Mwyndy, Llaniiis^ant, Glamorganshire, 
sends us the following instance of a j<)int-stoch concern m the 
poultry yard. Two hens sac on, (»r by, one nest, and thus 
between them hatched one chick. They have since, for some 
weeks been parading the yard, each clucking and manifesting all 
the anxiety and care of a tiuc mother over thi.s one. The hens 
never (juarrel, or show the least appearance of jcalou.sy or 
rivaliy. 

A MEKTrNr, of the M esl Riding Geological and Polytechnic 
Society WMS held at Settle on \\ ednesday week. The meeting 
was well attended, and Mr. Tidrlcman gave an excellent address 
on the history, method of woiking, and the results that have 
been brought to light by the explor.ition of the Victoria Cave, 
Settle. 

Further, particulars have been ]mblished concerning Gessi’s 
circumnavigation of Lnke Albert Nyan/a. He found it l^o 
miles broad by 50 wide. No livcr of importance enters it, the 
south end is shallow, and the lake seems subject to violent 
storms. The true Nile, after leaving the lake stmth of Duflt' 
about 100 miles, splits into two branches, one of which goes to 
Dufle and Gondokero, the other, the natives say, goes far 
inland. Colonel Gordon had no news of Stanley on May 2, but 
expects he went across from X'ictoria Lake, saw the south end 
of Albeit I.nke, and has got into a nest of lakes, which, Colonel 
Gordon thinks, exld between the Albert and the Tanganyika. 

We have received the Proceedings of the American Oriental 
Society for May and Novemb r, 1S75, and May, 1876. At 
these meetings many valuable papers on the department with 
which the society is connected, were read; among these is 
one by Prof. W. 1 ). Whitney replying to some critici.sms of his 
work by Prof. Max Muller. 

The Paris Soe’ety of AgricuUnre and Insectology has asked 
from the Municipal Council of Paris, whose /cal for instruction 
is laudable, the grant of a piece of ground at Montsouris for 
the purpose of establishing a model apiary, a botanical col- 
lection of all plants likely to be of use in feeding bees, a model 
establishment of seiiciculture, and a collection of all trees likely 
to be of use in feeding silkworms. The request is to be granted 


on condition that the establishment be open free to the pupils c 
the several municipal schools. 

Satisfactory accounts are given of the boring 01 the shat 
for the Channel Tunnel. A depth of 80 yards has bee 
reached, and no fault ha.s been observed from which any difli 
cully may be expected in the execution cf the Tunnel. 

Violent shocks of earthquake were felt again on the 51I 
imst. at Corinth and the surrounding district. The direction c 
the motion was east to west. Shortly after noon on Monday a 
earthquake occurred in Vienna. Throe violent shock.s, lastin 
two seconds, were felt. A p'^nic ensued. Several houses ai 
damaged, and a portion of the old walls has been split. 

Wk liave received the Forty-second Annual Report of th 
York School Natural History, Literary, anrl Polytechnic Societj 
This must surely be the oldest School Society in the kingdon 
The Report, of only four pages, shows lliat a considerab 
amount of work has been done in the various departments wil 
which the Society deals, and we shoidd think that the Socie 
is an important element in the cducitional means of the sclioo 

The Twelfth Annual Rc}>ort of the Lewes and East Suss< 
Natural History Society states that the Society is numerical 
and financially in good condition. The Society is doing a fa 
n»v>onn1 of good field-work, and contemplates the publication 
li AS ol the fauna and flora of Last Sussex. 

Tiir Gto^iaphiicil for July contains a paper, wi 

maps, by jMr. Ravenstein, exhibitingsomeintcresling conclusio 
as to the birthplace and migrati >ns of the populations of t 
British Isles, drawn fiom the census tables. 'I'hc magi/ine nl 
contains some important siatistiesonDanLh Greenland, furniish 
by Dr. Rink, a paper on the Andaman Islands, an account 
Schweinfurth and Gu^s^cldt^s recent journey into the Arabi 
Desert of h-gypt, and a vindication of genuineness of Verra/an 
nanalive, by Mr. R. IT. Major. 

The Municipal Council of Paris has voted, in accordance w 
the suggestion of M. I.cvcnicr, a sum of 30,000 francs lor t 
purpose of constructing precision clocks at the Exchange, Ti ibiii 
de Commerce, and lintel de Ville, A compeLition will 
opened between the cdock-makcrs. All lhe.se (.locks arc to 
connected togelher electrically, and will distnlmle the time 
the several parts of the city. The i>ci'jflexiiig disci epai 
between the dilfcvenl public clocks in Pans will be abolisl 
enlirclv. 

A MEETTNti was held on Tuesday in connection with the p 
posal to establish a Museum of H)giene at University (^.ollc 
London, as a memorial to the late Dr. K. A. Parkes, P'.K 
Sub.sciiptions to the amount of 675^* were announced. 

Mu. Prescott G. Hlwitt, F.R.S., lias been elected Pr 
dent of the Royal College of .Surgeons for llie ensuing year 
room of the retiring President, Sir James Paget, 

At a recent meeting of the Paris Acadoinv, M. Woillez 
scribed an apparatus which lie calls a It is f(^r 

resuscitation of asjfliyxiated persons, especially those who h 
been in danger of drowning, and newly-born infant.s. It ( 
si.sts of a shec*^-iron cylinder, closed at one end. The bod 
the individual is introduced up to the neck, the aperture ro 
which is then closed by a diaphragm. A strong bellows, 1 
laming more than 20 litres of air, situated without the case, c 
municates with thi.s by a wide tube, and is worked by a le 
the descent of which causes tlie air to be drawn off from 
case, while the return motion restores the air. Through a p 
of glass in the cylinder, the chest and abdomen of the pa 
can be seen, and a rod, movable in a vertical tube, rests or 
sternum. When a vacuum is made about the body by deprci 
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the lever, the external air penetrates inio' the chest, the walls I 
of which rise as in life. They return to their former position 
^hen the lever is raised, and these respiratory movements may 
be repeated fifteen to eighteen times a minute, as in a living 
man, Hy means of a tube communicating with a reservoir, and 
inserted in the windpipe, M. Woillez found that a litre of air, 
on an average, entered the air passages at each artificial inspi- 
ration, whereas the physiological average is only a demi-litrc. 
Thu*!, more than a hundred litres of air can be passed through 
the lungs of an asphyxiated person in ten minutes. There is 
no danger of rupturing the lungs, however strongly the lever 
be wrought, for the force of penetration of the air is never supe- 
rior to the weight of the atmosphere. 

The direction of plant-growth, it is known, is determined 
both by light and by gravity. The gcoiropism, or action of 
gravity exclusive of light has before been examined ; and recently 
M. Miiller (Thurgau), we learn from Flora, has endeavoured to 
study the converse fact of heliotropism, by excluding the influence 
of gravity as far as possible. He grew his plants in a cylinder 
rotating about its horizontal axis. The apparatus was so 
arranged that the light, coming through an aperture in the 
shutter of a dark room, fell parallel to the axis ; tlie bendings 
observed were thus purely heliotropical. Among other results he 
found that only those zones which were not fully grown out, 
showed lieliotropic bendings ; that the most strongly growing 
paits of the stem were most sensitive to one-sided illumination ; 
that the bending takes some (variable) lime to manifest itself 
and continues some time aftet removal of the cause ; that the 
rate of bending is at first slow, gradually increases to a maxiii'iim, 
and thereafter diminishes ; that the bending is greater the intenser 
the light, iSre. 

In the r/>sala rttm'rsifets Ars^krift for 1874, Dr. Hamberg 
gives a most inkrc«ting paper, illustrated with eight coloured 
map*!, on the night-frosts which have occurred in Sweden during 
1871 72 -73, from May 20 to September 30, or during that por- 
tion of the year of most interest to agriculturists. The obser- 
vations of 285 Swedish observers are elaborately discussed, from 
which it a]jpears that 80 per cent, of these frosts occur with 
northerly winds on the day preceding and 011 the days following 
them, but that during the night of the frost either the wind is 
very light or the air is calm. The mnp exhibiting the distribu- 
tion of the spring frosts shows an abnormal excess on the south 
or lee side of the great lakes, arising, in all likelihood, from the 
low temperature of these lakes in spring. In autumn, on the 
other hand, when the temperature of the lakes is high, no such 
excess of frosts occur over the region south of them. One of 
the most striking results is the relatively small number of frosts 
over the dbtrict immediately to tlie north of Lake Wener, a 
result which may be due to the remarkable deflection of the 
wind in summer over this part of Scandinavia, so that winds are 
there soulh-w'csterly wlien they arc north-westerly and westerly 
on the west of Norway. Six of the maps sliow well the inti- 
mate relation existing between the frosts and areas of high 
harumetric pressure, and suggest that, if desired, the telegrai»li 
might be employed to give warning of these frosts, which arc j 
so destructive to vegetation. j 

The Supplcmenlo alia MNeorologia Jlaliana for 1875, fasc. iii., I 

entirely occupied with an exhaustive discussion of the tem- 
perature of IModenn, by Prof. Ragona, director of the Royal 
servatory there, based on the observations of the twelve 
years ending 1874, Among the more inteicsting points dis- 
cussed with considerable fulness, are the anomalies of tempera- 
ure which have occurred during the twelve years, particular 
a en ion being given to those anomalies which show a tendency 
o recur about the same dates from year to year. The prevailing 


winds at Modena are west and south-west from November to 
February and north-east during the other months, and the 
changes of these winds is a point of the greatest importance in 
their relations to the anomalies of temperature which accom- 
pany them. Fasc. iv. contains an account by P. A . Serpieri, 
director of the Observatory of U rhino, of the earthquake which 
occurrefl in the night of March 17 18, 1875 ; and a notice, by 
Almerico da Schio, of the stations established, i^r in the course 
of being established, in the province of Vicen/a, for meteoro- 
logical observations, or for observations of rainfall, of weather, 
or of the depth of the rivers. Upwards of sixty such stations 
are indicate<l on the map of the province accompanying the 
paper. 

Two important publications, constituting Nos. 5 and 6 of the 
Bulletin of the U.S. National Museum, by Mr. G. llrown 
Goode, Assistant Curator of that establishment, have lattlybcen 
published by the Interior Department. The first, a catalogue of 
the fishes of the Bermudas in the collection of the museum, gives 
the first complete account of the ichthyology of that portion of 
the world. These were principally obtained by Mr. Goode 
dui ing a visit to the islands in the months of February and 
March, and are notes on the character of the species, containing 
many important facts in regard to their natural history. Seventy- 
five species in all were actually obtained, and the existence of 
others determined, but not established by .specimens. A chief 
value of the paper is in the description of I he colours of the fish 
while living, and the notes on jLheir size and hints on Ihcir 
popular names, their capture, and economical value. The second 
publication was prepared by Mr. Goode as a classification of the 
collections made by the Smithsonian Institution and the United 
States Fish Commission for the Centennial Exhibition at riiila- 
delphia. 

Tiif'. additions to the Zoological Society’s Gardens during the 
past we« k include two Royal Vy ihons {Fyl/ion regtus) from West 
Africa, piescntcd by Mr, J. J. Kendall ; a Greater Sulj)hur 
Crested Cockatoo {Cacatua (^alei‘ita) ixom Australia, presented 
by Mrs. Baliol Scott ; two Striped Hy.cnas {//y<€na s(fiala), an 
Alligator (.f///;r747r from Noitli America; two 
American White Oanes {Gnis a fn erica na) from lAorih America ; 
a Grccn-wmgetl Trumpeter {Piop/iia 7 >vi/is) from Brazil, pur- 
chased; three Shovcier Ducks [Spatula clypuita) hatched in the 
Gardens. 


SCIENTIFIC SERIALS 

yournal of the Chemical Socitty, April. — A paper on oxynarco- 
tine, a new opium educt, and its relationships to narcotine and 
narceine, is contributed by Dr. Wright and Mr. G. II. Beckett. 
"Ibis new body is obtained from an indistinctly crystalline mass, 
which, during the prejinration and purification of narceine from 
opium liquois, is often left undis.solved on boiling the partially 
purified narceine with water. This crude product contains the 
new opium .alkaloid, hearing to narcotine the rclationshij) of 
bcu/oic acid to ben/oic aldehyde. — Dr. II. K. Armstrong and 
Mr. vicorge Harrow contribute two papers: one on the action 
of potassic sulphite on the haloid derivatives of phenol, the other 
on the action of nitric acid on Inbromophenol. The length of 
the chemical names made use of in these ])apcrs is posiiively 
alarming, c.q,, dichloroi)henolorthosulphonate and diorthobromo- 
paranitrophenol. — Mr. Cornelius O’Sullivan contributes a papejj^ 
on maltose, which is intended to show that maltose, obtained by 
the action of malt-extract on starch, ft; a simple body, isomeric 
with cane-sugar, and not a mixture of dextrin with dextrose, as 
M. Bondonneau, in a note recently iiresenied to the Academy, 
regards ir. — Mr. M. M. Pattison Muir, F.R.S. E., gives a method 
ot estimating bismuth volmnetricaily. Potassium chromate or 
potassium dichromate solution is run into a nearly neuiral solution 
of bismuth nitrate until the whole of the metal is precipitated in 
tlie form of chromate. The final point of the reaction is deter- 
mined by the fonnation of red silver chromate, when a drop of 
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silver nitrate is brought into contact with a drop of the super- 
natant yellow liquid.— Mr. Thomas Fletcher gives a brief note 
on a simple form of gas regulator, differing only in form from 
one descnbed by Mr. Page in the January number of the Ckefn, 
Journ, for 1876.— Mr. Thomas Carnelley, JhSc., F.C.S., con- 
tributes a paper on high melting-points, with S])ecial reference 
to tho'-e of metallic salts. The author descril)es a new method 
whicli he projioses for determination of high melting-points, and 
the results of his investigations by this new method. The prin- 
ciple of this new method is as follows : — In a platinum crucible 
a small quantity of a salt is placed, and the crucible suspended 
in the flame of a Bunsen’s burner or of a blowpipe. If the tem- 
perature at which the salt fuses is not above a certain point, the 
temperature of the crucible after a time reaches that point. If, 
at the instant the salt is seen to melt, the crucible be dropped 
into a known weight of water of known temperature, and the 
rise in temperature noted, from the equation for specific heats, 
we obtain the initial temperature of the crucible at the time the 
salt melted, and hence the temperature at which the fusion 
occurred, assuming that the mean temperature of the crucible is 
the same as that of the salt at the moment of melting, — Numerous 
abstract ot j)apers published in other journals, together with a 
full account of the anniversary meeting of the Chemical Society, 
complete the contents of this number. 

A met lean yoiirnal §( Science and Arls^ June. — Wc have here 
some interesting observations on Saturn, made by Mr. IVtiuvelot 
during the last lour years with the refractors at Harvaid, Wash- 
ington, and Cambridge Observatories, lie notes, inter aliiiy 
some singular dark angular foims on the inner margin of the first 
ring, outside the principal division of the rings ; it .seems due to 
a jagged conformation. The three outer rings liave shown a 
mottled or cloudy appearance on the ansa: ; the cloud-forms at | 
some parts attain different heights, and change their relative 
positions. The dusky ring is not transiiarent throughout, as has 
been supposed ; and it grows more dense as it recedes from the 
planet, so that, at about the middle, the limb of the planet 
ceases entirely to be seen through it ; further, the matter of this 
ring is agglomerated here and there into small masses. — The 
“1474” line, which is reversed in the spectrum of the solar 
corona, coincides with one ol the shoit lines in the sjiectrum of 
iron. It appears 111 ordinaiy .spectrosco{)e» like a line hard black 
line; but in lately examining this part of the spectrum with a 
di/fraction spectroscope armed with a silver glass “gitter platte ” of 
S640 lines to the inch, IVof. Young found the line to be unmis- 
takeably double. The more refrangible line he regards as the 
real corona line ; the other belonging to the spectrum of iron. 
— Mr. j. Lawience Smith, in a paper on carbon compounds 111 
meteorites (here concluded) arrives at some important results. 
TiiC phenomena of the graphite nodules are very puzding ; the 
piesence of such substances as free sulphur, and a hydrocarbon 
in the intciior of the graphitic concretions was ceitaiiily not 
to be expected. We now know of celestial carbon (Mr. Smith 
say^) in three conditions, viz., in the gaseous form as detected by 
the spectroscope in the attenuated matter of cornels ; in meteo- 
rites m the solid form, impalpable and diffused through pulveru- 
lent masses of mineral mailer ; also in the solid /arm , but lompact 
and hard^ like terrestrial graphite, and imbedded in mcLallic 
matter, that comes from regions in sjiace. — From experiments on 
the diminution of the minute distance between two surfaces 111 
contact, w ith the increase of the contact jiressure (the substances 
being iron, brass, and ]flate glass), Trof. Norton found that the 
diminutions were very nearly the .same, whatever the nature or 
condition of the surfaces in contact ; that they were nearly indepen- 
dent of the extent of the surface in contact ; and that the diminution 
of contact-distance for an increase of one ounce in the jiressure, was 
nearly inversely proportional to the pressure. — Mr. Carey Lea 
describes experiments on the sensitiveness of .silver bromide to 
the green rays as modified by the presence of other sub.stances. 
Finding no red substance capable as such of increasing this sen- 
sitiveness, and on the other hand, many colourless substances 
which have that effect, he is confirmed in the opinion that there 
is no relation between the colour of a substance and that of the 
rays to which it increases the sensitiveness of silver bromide. — 
Wc further note a translation of M. llartt’s first report on the geo- 
logical survey of Brazil, a paper by Mr. King on paloco/oic 
divisions on the fortieth parallel, and an account of a nebula 
photometer, by Mr. Pickenng. — Prof. Marsh describes some new 
fossil birds. 

Archives des Sciences Physiques ei NaturcUeSy Feb. i5.--From 
researches on the specific heats of saline solutions, described in 


this number, M. Marignac concludes that the specific heat de- 
pends not solely on the nature of the acids and bases of the 
salts ; so that one cannot calculate it from their compobition. 
It may be modified by other causes special to each salt, and 
the nature of which is still unknown. I'hese causes do not 
seem to be connected with the greater or less tendency of 
salts to combine with water and form definite crystallisable 
hydrates. —It is a disputed point among physiologists whether 
fat is a product of decomposition of albumen. M. Sccretan 
here describes an investigation on the subject Ills cxpeii- 
ments were on albumen decoiiiposed in current water, and in 
the ground. He considers that tlie transformation in question 
is improbable, and accepts (hfila’s theory, that the fat of dead 
bodies is only formed where there is already fat pre.sent, and an 
azotised matter.— In a paper on the constituents of woman’s 
milk and cow’s milk, M- Lacheiial finds that the latter is richer 
in nitrogen, and consefjuently in albunienoid substances than 
the former, in the proportion of 3 ‘51 to 2*53. After coagula- 
tion, the scrum of cow’s niilk no longer contains either caseine 
or albumen, whereas the serum of woman’s milk holds in 
.solution a quantify of albiimenoid matters which may be estimated 
at a half of the nitrogenised substances of the milk. — M. (jillieron 
studies the traces of ancient glaciers of the valley of the Wiese 
in the Black h'oresl.— In a rejfly to M. Soret, on the tempciaturc 
of the sun, M. Viollc tlescribcs some interesting obscivations on 
the radiation t^roin incandescent steel. 

SOCIETIES AMD ACADEMIES 
London 

Royal Society, May 18.— “Note on a Simultaneous Dis- 
turbance of the Barometer and of the Magnetic Needle,” by 
the Rev. S. [. Perry, h'.R.S. 

Linnean Society, June 15. — Prof. Allman, pre.sident, in 
the chair. — Prof. Rolleston read an interesting paper on the 
prehistoric pig of Britain, illustrating this by a seues of skulls 
of species, w’lld and tame. — Dr. Masters lollowed by remarks 
on the siipcipused arrangement ol the ]:)aris of the flower. 
The alternate arrangement in the parts is so gtncral that 
exceptions aie invested with peculiar interest. “Alternate” 
and “ suptrfioscd” the author used in preference to the teim 
“opposite,” and he stated superposition exists in a large number 
of very diverse families. He then gave instances of ajipaientor 
false superposition in certain ot the cultivated varieties of Ca- 
mellia, bLC. Real superposition may arise from (i) su})erpo- 
sition of wlioiJs, exemplified in the monstrous Datlodil (AV/;- 
cissus Eystetlensis ; (2) spnal arrangement ol parts, e.y. llmbia ; 
(3) euation, cliorRis, between which it seems necessaiy to diaw 
a distinction, although ilie differences in the adult flower may 
not be always obvious (in chorisis the original organ is repeated, 
in enationthe process is subseiiucnt to the first stages of develop- 
ment, example scales before the petal in SiUne) ; (4) abortion or 
suppression of intermediate whoiJs, e.q^ Vine, 6dC. ; (5) 1 leio- 
mery, when numbers of successive whorls are une({ual, some of 
the additional parts become siqierposed cited; (6) substi- 

tution of one organ for another, in Zauthoxylum ; (7) lor.Mon of 
the axis, either between two successive when Is or of constituent 
elements of whoil, exemplified in leaves rather tlian flower. — Dr. 
Masters then drew attention to illustrations oi the i dative position 
of the perianth and andrnecium in genera of the 'J ihuiuv and 
Olacacir, — A jiaper by Dr. J. Anderson on the skeleton and 
feathering of the spoon-billed sandpiper {Kurynorhynchns 
tnatus) was read, and Mr. K. liarting in exhibiting skins of this 
rare Indian bird and its allies, maile remarks thereon. Dr. 
Anderson shows that, excepting deviation in the bill, K.pygmaeus 
in detail agrees with the genus Tringa. — Mr. W. Archer gave 
a summary of a paper of his on the histology and development 
of the genus Pallia. The material for research was furnished 
partly by the Challenger and partly by the Transit of Venus expe- 
ditions, and obtained in Kerguelen’s Land. The author found that 
the septa separating contiguous cells contained circular “pits” 
which were closed by plano-convex “stoppers,” the purpose of 
which is difficult todetermine. The pits do not communicate and the 
pair of stoppers, easily disturbed from their positions, resemble 
a rivet passing through the septum. He further described the 
peculiar manner in which the cells of the rachis are jointed 
together, the mode of development of tlic branches, the origin 
of the cortical investment of confervoid filaments, and tanta- 
mount modifications in nearly-allied species.- A second com- 
munication of Mr. Archer’s was on fresh-water algae collected 
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, Mr. Moseley in Kerguelen’s Land. — Prof. Duncan then deli- 
Led an oral epitome of a joint research by himself and Major- 
rvneral Nelson, R.E., on some points in the histology of cer- 
tain species of Corallinacea;. Quekett, about 1851, gave a good 
account of the minute textural peculiarities of the Jiard struc- 
tures of corallines generally, and in 1866 Rosanoff published a 
memoir on the Melobesisc, therein bringing to light many details 
of the softer structures omitted by the former. Major-General 
Nelson and Prof. Duncan now supplement the foregoing by 
further microscopic investigations on the living forms of llermuda 
and Britain. On the shores of tlie former island the high and 
constant temperature conduces to a development and growth of 
the corallines not witnessed on our own sea-board, and the 
colours, moreover, are rich in proportion ; for these and other 
reasons a more complete study of their development and physio- 
logy has been made. Starting from Quekett’s and Rosanoffs 
labours, the recent researches show the presence of remarkable 
filamentous appendages to the dermal layer, which latter is com- 
posed of a loose cellular envelope, permitting the existence of 
large sub-dermal areas. The interior more aggregated cellular 
substance has certain radiating fibres running through, and which 
are modified at the joints. The growth of the cell-structure, 
semdunar bodies developed in the primordial utricle, the manner 
in which the deposition of carbonate of lime takes place, and 
other interesting facts, the authors elucidate and place on record. 
—Mr. R. B. Shar[.e, in exhibiting a collection of birds from 
South-east New Guinea, collected by the Rev. 8. McFarlane, 
and now deposited in the British Museum, pointed out that 
most of the forms had already been obtained by former travellers, 
though one species, Graucalus augusiijr»>is^ was new to science, 
as probably was a Bird of Paradise, so injured, however, as to 
prevent a correct descri])iion being made. The nest of 0 Bower- 
bird was also commented on. — A memoir on the Oxystomatous 
crustacti, by Mr, K. 1 . Miers, was taken as read, aLo two 
papers <11 iScw Zealand Ferns, by Mr. J. H. Potts ; and notes 
on a]< colie ted by Mr. Moseley, of the ChalUn^iT Expedition, 
by 1 ‘iof. Dickie; besides a paper by the Rev. J. M. Crombie, 
on behens from the Island of Rodriguez, obtained by Dr. I. 
B. Balfour, 1874. — In an additional note relative to the Nor- 
wegian Lemming, Mr. \V. Dupjia Crotch referred to some 
recent information obtained supiiorting his formerly expre.«sed 
views. — In the form of an oral abstract, Mr. 8. 11 . Vines gave 
a lucid account of some late experiments and chemico-physio- 
logical investigations ot his into the nature of the digestive 
ferment of In the Pitcliei ]dant, at least, he pretty 

clearly proves that a sccielioii and other phenomena equivalent 
to the digestive process of animals obtains. 


Anthropological Institute, June 27. — Col. A. Lane Fox, 
F.R.S., president, in the chair. — The election of two new mem- 
bers was announced. — Mr. Walhouse exhibited arrow-heads fiv>m 
Southern Iinlia, closely resembling forms met wiih by Lieut. 
Camel on in Ceniral Africa. — Remains of red deer, wolf, with 
portions of a human skull, from the foundation of tlie Bath gas- 
works, were exhibited by Miss A. W. liuckkind. — Mr. llydc 
Clarke read a ])aper on serpent and siva worship and mythology 
in America, Africa, and Asia. The first part of the paper was 
devoted to an account of the Bribri and other Indians of Costa 
Rica in Central Ame'ic.i, and ni .lie immediate relations of their 
languages to those of Western Afiica. This furnishes another 
connection of language besides the Caribwith the Dahomey, the 
Guarani with the Agan and Alkhass, and the Quichua, Aymara 
and Maya, with Accad and Cambodian. The rest of the paper 
was devoted to trace the Central American one god Sibu, and 
his mythology to the old world. I'his word, as Sowo and Nebo, 
is in company found with Kali in West and Central Africa, 
over a wide area, representing god, spirit, idol, navel, &c. It 
was then illustrated with Siva and Kali, and the cosmogony and 
serpent worship in India ; and further with Nebo in Babylonia, 
Seb in Egypt, Seba in Arabii and Phrygia. The title Sabaoth 
''^as referred to. The American legend appeared to point to a 
unity of Qod ill the prehistoric epoch. — Mr. Park Harrison 
uescribed marks found last summer on the chalk at Cissbury, 
some m)on the walls of the galleries, and the remainder on 
rounded pieces of chalk. — Dr. Gillespie read a short note on 
♦Ilf us tools. — The remaining papers were “ on 

me icrm Mediterranean,” as applied to a part of the human 
e , and a minute account of the Javanese, Mr. Kulil. 

June 24. — Prof. G. C. Foster, president, 
c candidates were elected members 

of the Society ;-Prof. James Dewar, F.R.S.E., and the Hon. 


F. A. Rollo Russell. — Piof. Guthrie showed the action of Prof. 
Mach’s apparatus for exhibiting to an audience the effect of 
lenses on a beam of light ])assed through ihc'D. It consists of a 
long rectangular box with glass sides, in which are several 
movable lense.s. A parallel beam of light falls on a grating at 
one end of this box and is thus split up into a number of small 
beams, which are rendered visible by filling the box with smoke. 
After passing through the first lens the rays fall on a movable 
white rod, which may be placed to indicate the focus. The light 
then falls on another lens partly covered w itfi red and partly 
with blue glass in order to more precisely exhibit the paths of the 
rays. — Baron Wrangell exhibited the apparatus employed by 
Petroebovsky in his magnetic experiments. Fhese experi- 
ments had reference to (l) normal magnetisation, (2) the n.ea- 
surement of the distance of the poles of a magnet from its ends, 
and (3) a thermo-clectiic apparatus. The determinations were 
very much simplified by employing a unipolar magnetic needle, 
formed by bending a small bar magnet at light angles at about 
a quaitcr of its length from one end. The needle is then sus- 
pended by a fibre attached to the end of the shoit arm, 
and the longer arm is maintained horizontally by a brass counter- 
poise weight. It will be evident that as one pole is in the axis 
of rotation, it cannot have any effect on the motion of the needle. 
By turning up each end in this manner the moment ol the 
magnet may be ascertained without knowing the exact positions 
of the poles. If a magnetic needle be so placed that a bar 
magnet parallel to it has no effect in deflecting it from the meri- 
dian, and the bar be then struck with a brass hammer, the state of 
equilibrium will be disturbed, as is shown by the motion of the 
needle. This, however, is not the case with a piece of solt iron 
round which an electric current is passing. The apparatus em- 
ployed in the expeiiments on “ normal magnetisation ” consisted 
of an arrangement lor passing a current round rods of soft iron 
of varying lengths, so constructed that any number of the sur- 
rounding coils can be removed in the manner of an ordinary 
rheostat. After the current has been passed round the bir, it is 
moved until its residual magnetism has no effect in deflecting a 
delicate unipolar needle from the meridian. The current is then 
passed round it, and the coils are adjusted until the magnetised 
bar has still no effect on the needle. The effect of the coils 
themselves is counteracted by means of a subsidiary coil. When 
the current is thus adjusted, tlie bar is said to be ** normally 
magnetised, and M. Petrochovsky has ascertained that this con- 
dition is satislied when the length of the coil is o*8 times 
that ot the bar, and this is independent of tlie strength 
of current. This, then, is the only case in which the 
position of the poles is the same as wdien the bar is cliarged 
with rc-sidual magnetism. For the determination of the posi- 
tions of the poles of a bar magnet a somewhat complicated 
apparatus was employed. A large unipolar magnet about eight 
inches m length, provided with a bililarlsusiiension, was enclosed in 
a glass box. A fine silver wire was stretched parallel to the axis 
of the needle between two projections on it, and it also carried 
a fine index at the horizontal end. 'J'he wire is focussed in a 
telescope which can be matle to travel along rails parallel to the 
magnet, and the index at the end can be observed by another 
telescope. A small magnet at right angles to the large magnet 
can be moved with the hrst telescojie, and the point at which its 
effect in deflecting the unipolar is the greatest is ascertained by 
varying its position parallel to itself along a graduated scale and 
then observing the space through which a subsidiary magnet must 
be moved in order to restore liie unipolar to its original position, 
as observed in tlie second telescope. When this point is reached 
it must be exactly opposite the pole of the large magnet. It 
was thus found that the poles are at a distance of one-tenth ot 
the length of the magnet from its ends. To determine the 
position of the poles of a horse-shoe magnet a delicate magnetic 
needle is placed below a fine wire in the meridian and a horse- 
shoe magnet is brought so that its two ends are immediately 
below the wire and near the needle. In the case of an electro- 
magnet the point at which its effect is greatest is found iq^ 
vary when tlie coils are moved towards the ends, and is 
nearest to the ends when the coils project slightly beyond 
them. The third series of researches reierred to was on the 
influence of an electric current on the thermo-electric action 
of soft iron. A number of strips of iron are connected by 
means of copper studs, and when currents are passed round the 
alternate strips it is found that the system acts as an ordinary 
thermopile. This question is, however, still under investigation. 

In reply to a question of the Bresident, Baron Wrangell stated 
that the effects of increasing the number of coils in the horse-shoe 
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magnet on the position of the poles is also still under investiga- 
tion. — Prof. Barrett then made a brief communication on the 
magnetisation of cobalt and nickel. He has recently made some 
experiments on these metals with a view to ascertain whether 
they undergo any elongation or contraction similar to that expe- 
rienced by iron during magnetisation. From this first experi- 
ment he concluded that cobalt elongates slightly, but that there 
is no effect on nickel, but tnis latter result may have been due to 
the fact that the metal was not absolutely pure. He has, however, 
obtained through Mr. Gore a fine bar of pure nickel about two feet 
in length, and how finds that it contracts, and that the amount of 
this contraction is about the same as the exjiansion of a like iron 
bar when similarly treated.— Prof. Guthrie then described some 
experiments on the freezing of aqueous solutions of colloid sub- 
stances, which he has been studying in connection with his recent 
investigations on cryohydrates, &c. If a solution of sugar be gra- 
dually cooled the temperature at which ice separates out is always 
below o"* C., and the extent below increases with the amount of 
sugar in solution ; but he finds that in a solution of gum having 
exactly the same chemical formula, the ice always separates at 
o® C., whatever be the amount of gum present. Thus while 
every crystalline substance forms a freezing mixture wlien mixed 
with ice or snow, colloids are incapable ot doing so. The gum 
and the water do not recognise each other : and similar results 
were obtained in the case of gelatine and albumen. "I’liese facts 
are strictly in accordance witli the results of Prof. Graham’s 
classical researches. It almost follows that, when heated, similar 
effects arc observed, and I’rof. Guthrie has found that solutions 
of gum in varying proportions always boil at loo" C. Mr. W. 
Chandler Roberts said that this important discovery was one that 
his late distinguished master would have welcomed, and he 
expressed a hope that Dr. Guthrie would continue his experi- 
ments with the series of colloids actually prepaied by Gialiam. 
— Prof. Guthrie then showed the exjicii nent by which Dr. Kerr 
has recently proved that glass, resin, and certain other sub- 
stances exhibit a depolarising effect when under the intiaence of 
a powerful electrical tension. With the help of Mr. Lolge, 
Dr, Gutlirie has succeeded in repeating these exceedingly deli- 
cate observations, but the effect is ^ cry slight and ill-suited for 
the lecture-room. A beam of polarised liglit traverses a thick 
plate of glass in which two holes liave been drilled nearly meet- 
ing in tile centre, and two wires are fixed in these and ronnected 
with the terminals of a powerful coil. The light after passing 
through the analyser falls on the screen. If now the analyser be 
so turned that the illumination is least before the current is 
turned on, the brightness of the field will be seen to increase as 
soon as the circuit is closed, and this brightness will increase up 
to a certain limit. The effect is greatest when the light is pola- 
lised at an angle of 45“ to the line joining the terminals. — The 
President then adjourned the meetings of the Society until 
November. 

Paris 

Academy of Sciences, July 3 - Vice-Admiral I’aiis in the 
chair. — The following jia^^era wcic read ; — Uu Uic fermentation 
of urine, by MM. Pasteur and Joubert. The ferment of urea, 
M. Musculus considers of the class of soluble (and not oiguiic) 
ferments. The authors affirm that his soluble ferriieiil is pro- 
duced by the small organic ferment of urea. — Observations on 
M. Pasteur's communication, and on the theory of fermentations, 
by M. Berthelot. —Reply by M. I’asteur.— Note on M. Cros’ 
paper regarding photographic reproduction of the colour^ of 
bodies, by M. Becquetd. — On the carpellary theory according 
to the Amarylliderc (third part : Galanthus, Leucoium), by M. 
Trecul.— Third note on electric transmissions through the 
ground, by hi. du Muiiccl. 'J'he currents due to difference of 
humidity in the ground about the plates arise through diflerence 
in facility of oxidation. Those due to unequal extent of surface 
of the plates arise because the electric action from jihysical con- 
tact of two heterogeneous bodies varies with their surface of 
contact, and b, cause oxidable bodies are more attacked when 
they present a small surlacc to oxidation, than when they 
present a larg-. — Examination of new methods propoocd 
lor finding tlie position of a ship on the sea (continued), 
by M. Lcdicu. — New series of observations on the piotuburanccs 
ani solar spots.— Letter from R. Secchi (June 2S). A table 
is given for the first six months of 1876. Few protuberances ; 
hardly any eruption ; threads of gas rising straight and vertically, 
and of short duration. The issuing hydrogen seems to push 
aside the darker layer of absorbing metals, and thus produce very 
small iiaculse. Since March almost no spots with nucleus and 


penumbra. Maxima of activity in latitudes 10° to 20°, and 50® 
to 60®. — On a luminous phenomenon at Port Said and Suez, on 
June 15, by M. de Lesseps. This was a luminous globe which 
burst like a rocket, with loud detonations. — On the metallic 
nickel extracted from ores of New Caledonia, by MM. ChrLtofle 
and Bouilhet.— On the mode of employment of sulpho- carbon- 
ates, by M. Jaubert.— Present state of vines subjected to treat- 
ment with suljiho -carbonate of potassium since last year, by M. 
Mouillefert. — Experiments on the destruction of Phylloxera, by 
M. Marion. — Automatic discharges for electro-atmospheric rods, 
by M. Serra-Carpi. — On Glaucoma and the climate of Algeria 
by M. Tavignot. — Studies of astronomical photography, by M. 
(Jornu. Any telescope may be immediately adapted for it by 
sejjaratmg the two lenses of the object-glass, by a distance 
depending on the glass, but rarely mare thm percent, of 
the focal distance. The original acliromatism of the visible rays 
is transformed into achromatisiu of the chemical rays neces- 
sary for photographic images, and there is no aberration in 
the images. — On linear differential equations of the second order, 
by hi. Fuchs. — On the isochronism of the cylindrical regulating 
spiral, by M. Caspari. — On Mr. Crookes’s radiometer, by M. 
Govi. — On the ex])lanation of the motion of the radiometer by 
means of the theory of emission, by M. dc Fonvielle. — On the 
radiometer, by M. Ducretet. — New peroxide of manganese 
battery, by M. Leclanchc. lie compresses strongly a mixture 
of 40 per cent, of the peroxide, $5 per cent, of retort carbon, 
and 5 per cent, of gum lac resin. The depolarising mass is 
thus made to yie cl more electricity. — Action of hyclradds on 
sclenious acid, by M. Ditte. — On the decamp )sitioa of insoluble 
carbonates by sulphuretted hydrogen, by AIM. Naudiii ani de 
Montholon. — On a new metliud of substitution of chloiins and 
bromine in organic compounds, by M. Damaiseaii. This is by 
bringing them together in presence of animal charcoal. — On the 
synthesis of allantoiii, by AI. Grimaux. — On a new butylic glycol, 
by M. Nf'vole. — New lUithod of alcaometry by di>l'llation of 
alcahnLed spirits, by AI, Aluimenc.— Researches on fuc'isine in 
wine», by M. Jaaquemiu.— On nitv alizarine, by M. Rosetta tiehl. 
- New mineral contained in a metearite (daubi elite), by Mr. 
Lawrence Smith. — On the presence of mckel in ferruginous 
atmospheric dusts, by AI. Tissandier. Thi-> favouis the idea of 
their cosmic origin. — alive micrographic analysis of 
atmospheric ferruginous corpuscles, ani Iragments detached 
from the surface of meteorites, by AI. Tissandier. — On the 
physiology of the musical ajqiaratus of the grasshojiper, by M. 
Carlet. A special muscle distends the plaited membrane, which 
thus reinforces the sound. 'There is no tensor muscle of the 
timbal, and the two timbals producing the sound vibrate syn- 
chronously. — On the toxical action of methyhc, cuprylic, cenan- 
thylic, and cetylic alcohols, by AIM. Dujardin, Beaumetz, and 
Audig(f. — Anatomical characters of the blood in the antcmic, by 
AI. llayem. In chronic anicmia the globules are smaller, de- 
formed, and less coloured. — Anmstliesia by the method of intra- 
venous injections of chloral, by M. Linhari,-- Lichens brought 
from Campbell Island, by M. Filhol, determined by AI. Nylaiider. 
— On a hippopotamus with six lower incisors foai.d in Algeria, 
by M. Gaudry. — On the morjdiology of the dental system in 
human races and its companion with that of apes, by M. 
Lambert. 
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THE UNIVERSITY OF MANCHESTER^ 

III. 

I N former articles wc have come to the conclusion that 
the higher education of this country ought to 
be extended, and further, that this cannot be accom- 
plished by an extension of the powers of the present 
Universities. The question remains how this can most 
properly be brought about ? Let us, in the first place, 
refir to those projects that have already come before 
the public in a manner more or less definite. To begin 
with the American system. This is one of nearly abso- 
lute liberty. A number of men agree together to found 
an educational establishment, and they obtain, without 
any difficulty, by application to Government, the power 
of gi anting dcgices. It can hardly, we think, be said 
that this s) stem has worked so well in America as to 
encourage the hope that it may solve the educational 
difficulties of this country. As a rule American degrees 
are not highly thought of on this side the Atlantic, and 
we even question whether many of them command much 
respect on the other side. The cause of this failure is, 
we think, to be found in the motives which often induce 
men to combine together with the view of founding an 
educational institution. In some cases these are of the 
most piaiscvvoithy character. The inhabitants of a large 
and influential district, while they, perhaps, differ from 
one another in their religious views, are yet convinced of 
the great importance of the higher education, and agree 
together to found an institution which is truly unsccVafian, 
and which represents those good things upon which they 
are all agreed. But in other ca*^^^ the motives of the 
promoters have rcltrcnce not so iWuch to the points on 
which they agree with the rest the community as to 
those in which they differ from it ; and in consequence, 
the institution founded partakes of a denominational 
chaiacter to a gi eater or less extent. In the one case the 
institution succeeds ; the constituency is a large one ; 
they possess sufficient means, and are enabled to com- 
mand the SCI vices of the most eminent men'— chosen 
only with reference to their acquirements. But, in the 
other case, the institution is a failure ; the constituency 
being a limited body, is not possessed of sufficient means, 
and the field from which they must select their lecturers 
is limited by this as well as by religious considerations. 
They aie, however, able to obtain a charter, but their 
degrees are of very little value. 

It cannot be supposed that the British Government 
will c\er consent to the introduction of such a system; 
this alternative may, therefore, be dismissed, as we see it 
has been (very summarily in a foot-note) by the pro- 
'Tioters of the Owens College scheme. 

The second proposal requires discussion because it 
appears to have commended itself to some of the leading 
statesmen of this country. It is the scheme for founding 
one great examining-board or degree-giving body for the 
to which the various provincial colleges 
slia I be affiliated. This scheme is alluded to in the 
followmg terms in the Owens College pamphlet : — 
Without dwelling on the experience of such systems 

1 t e 


as that till recently obtaining in France, or contrasting its 
results with those of systems like the German, it may be 
remarked that a centralisation of this description is at the 
present time, and must long remain, practically impos- 
sible in England, where neither are Oxford and Cam- 
bridge likely to surrender their self-government, nor 
public opinion to require them to do so.” 

It is probable that a central board of this natuic while 
confining itself to the province of examination might yet 
require, unless under exceptional circumstances, the pre- 
vious training implied in a college education. But even 
then its faults would be those of the present University 
of London carried out to their logical climax. At the 
risk of repeating ourselves we shall again state what we 
believe to be the faults of such an institution. 

In the first place we have the paramount power — that 
of granting degrees possessed by a body which does not 
take the responsibility of itself imparting or seeing im- 
paiied by others a true education in the complete sense 
of that word. This education may no doubt be imparted 
by the various colleges, but the degree is given by a body 
which is virtually ignorant of the previous educational 
training of its candidates in a moral and social aspect. 

In the next place the degree-examinations, as they are 
unconnected with any previous class examinations, form 
only a rough test of the amount of knowledge which each 
candidate can produce. There is absolutely no attempt 
to test the quality and excellence of the producing power 
of each candidate. In fine the moral and social training 
is not tested, and the intellectual training only imperfectly 
tested by the central board. 

Thirdly, and this is a point of the utmost importance, 
the Calendar of the Central Board must inevitably 
embody only the best known and most widely diffused 
results of knowledge— not that which is growing and 
plastic, but that which has already grown and hardened 
into shape— the knowledge in fact of a past generation 
which has become sufficiently well established to be 
worthy of this species of canonisation. A very powerful 
inducement is thus offered to the professors of the various 
colleges to teach their pupils according to this syllabus, 
and a very poweiful discouragement to attempt to alter 
it. They may be men of great originality and well quali- 
fied to extend and amend their respect've spheres of 
knowledge, but they have no inducement to do so— their 
interest is to adhere to the syllabus as rigidly as a priest 
of the Church of Rome adheres to the syllabus of the 
Bope. 

It is the old and time-honoured custom of killing off 
the righteous man of the present age in order the more 
effectually to garnish the sepulchres of his predecessors. 
Our readers are well aware that the natural philosophy 
course has changed its character very greatly of late 
years, and, that for this we are much indebted to Pro- 
fessors Sir W. Thomson and P. G. Tait. But could theset-^ 
men have done this under the system of a central board ? 

If they had succeeded it must have been, as Galileo suc- 
ceeded, against the attempt made by the ruling authorities 
of his day to stop his voice and strangle his originality. 

The next proposal is a modification of this. It does 
not propose that the system of the University of London 
should swallow up all other systems, the impossibility of 
this consummation (however desirable in itself) being 
recocmised. It rather proposes that the University of 
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London, being a good and desirable thing of which we 
cannot have enough, should split itself up into two parts 
— a southern and a northern one — a province of Canter- 
bury and a province of York, and that the various pro- 
vincial colleges in the north should form members of the 
great University representing the northern province. 

Our reply to this proposal is that believing the Uni- 
versity of London to represent an incomplete system we 
are unwilling to contemplate its universal extension 
whether this be brought about by the process of absorp- 
tion or by that of fission. 

It is alleged by some who favour this system of grouping 
colleges together into one University, that a healthy 
principle of competition is introduced into the teaching 
departments of the various colleges, and they quote in 
favour of their views the success of the University of 
Cambridge in producing eminent mathematicians by this 
system. We shall here confine ourselves to showing that 
this supposed analogy is delusive. What the various 
colleges do, and do extremely well, is to impart a moral 
and social training to their pupils ; but it is well known 
that in Cambridge the real rivalry as regards mathematical 
honours is not between the various colleges, but between 
the various private tutors. The chances are in favour of 
a certain tutor turning out the next senior wrangler, and 
accordingly the inmates of the various colleges rush off 
to this tutor in the hope of gaining the great prize. What 
this system demonstrates is rather the necessity of a 
thorough system of tutors in addition to that of profes- 
sors, in order to secure the high proficiency of a few in 
any department. 

Thus by a species of exhaustion, and by discussing the 
various alternatives suggested, we come to see that we 
must look to the various individual provincial colleges 
to become the future Universities of our country ; and 
J^ c onl y question that remains is whether j^wens College 
change, 1-eUiS.^^nt the claims of 
this Coll^t^iirffiftiCfS illltrCi^guage of the pamphlet 
already alluded to : — 

“ It remains to inquire whether Owens College may be 
fairly considered equal to the assumption of such a posi- 
tion, and whether the present period is a suitable one in 
its history for the College to advance such a claim. The 
history of the College may in any case be said to nave 
prepared it for a University future. Owens College was 
founded to provide instruction *in such branches of 
learning and science as were then and might be there- 
after usually taught in the English Universities,’ and it 
has uniformly sought to pursue a course and maintain a 
character consistent with this intention on the part of its 
founder. The support given to it in the district has 
indisputably been largely given as to an institution 
desiring to hold an academical level ... As to curricula 
and branches of teaching, the Senate, while unwilling to 
enter into details, have no hesitation in asserting their 
opinion that Owens College may, taken as a whole, fairly 
^aallenge comparison with any academical institutions 
of this and with some of other countries. We have here | 
a ready-formed and— in essentials— complete University 
organisation as regards the Faculties of Arts, Science, 
and Medicine, together with a newly-formed School of 
Law. . . . The Faculty of Divinity is indeed absent ; 
but apart from the reasons which, in Owens College as 
well as elsewhere, have caused its absence, it may be 
worth observing that the conception of a University by 
no means involves the necessity that it should possess 
chairs and grant degrees in all the faculties. This posi- 
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tion it would be easy to prove from the history of several 
Universities of European fame.” 

This is an era of great educational activity ; attempts 
are being made to reform our great English institutions, 
and a Commission is at present engaged in discussing 
the future of the Scotch Universities. 

We are convinced that an enlightened government will 
best complete its efforts in this direction by giving a 
University Charter to Owens College, not, however, as a 
last and crowning concession, but rather as the first of 
a series of concessions, all of which, let us hope, will, 
when the time is ripe for them, be frankly and graciously 
made. Let there be no disguising the fact that Owens 
College is but the eldest of a large and rapidly increasing 
family, others of whom may, we hope, in the course of 
time, make their appearance before the state. It may> 
however, be twenty or thirty years hence before any of 
the recently established institutions is sufficiently ripe to 
receive the crowning honour of a University Charter. 
present no other college can^ hope to present simile 
claims representing something like 500 day students, 800 
evening students, and a very large amount of voluntary^ 
endowment. This is in truth the work of a generation. 

We do not think it probable that any opposition to this 
movement will arise on the part of the two great English 
Universities. Their office is rather to lend their distin- 
guished graduates as teachers in these new institutions, 
and by dint of their own practice and their great influence 
to see that moral, social, and even physical training are 
encouraged, as well as training in its merely intellectual 
aspect. And while they themselves may in the future be 
probably induced to give a greater prominence to the 
professorial element than they have yet done, they may in 
their turn induce the other Universities to encourage the 
tutorial element to a greater extent. In fine, these two 
old Universities will, whatever happens, always retain a 
powerful voice in the educational councils of the nation. 

Nor must it be supposed that we advocate the doing 
away with the University of London, for whatever be the 
plan adopted there will always be colleges which not 
having attained to the rank of Universities, must look to 
that institution as their degree-giving body. 

But the function of such an institution is to redress a 
hardship in the case of pupils rather than to cause and 
perpetuate a hardship on the part of teachers. The Uni- 
versity of London will be heartily welcomed as a channel 
for imparting a degree that could not othewise be procured, 
but it ought not to be tolerated as a Procrustean bed for 
the education of the country. In fine, it was founded as 
the most available means of redressing a grievance, and 
for this very reason it is necessarily incomplete. 

So long as we continue to progress— so long as colleges 
multiply and are not yet able to grant degrees,— so long 
must we retain an institution simUar to the present Uni- 
versity of London. 


agricultural weather-warnings in 
FRANCE 

A n important step has been taken by Lc Verrier in the 
application of meteorology to practical matters by 
the inau^ration of a system of weather-warnings 
ciaUy designed for the benefit of agriculturists. Th« 
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chief features of this system of warnings are briefly 
sketched in a recent number of the Bulletin Hebdoma- 
daire of the Scientific Association of France. 

Weather-warnings intended to be useful to the agri- 
cultural interest are essentially different from those issued 
for the benefit of navigation. What sailors require 
almost exclusively to know is, the force and direction of 
the wind in approaching storms. On the other hand, 
what agriculturists require to know is a knowledge of 
coming rains and of thunderstorms, especially the de- 
structive hail which often accompanies them ; whilst the 
wind, save in rare exceptional cases, little affects them. 
The ability to foretell rain, the causes of which depend 
on conditions absolutely different in different parts of 
France, is unquestionably one of the most intricate 
problems of science, and therefore demands the closest 
study, wide knowledge, and sound judgment in working 
out its successful solution. 

When, eighteen years ago, the Paris Observatory, esta- 
blished a system of warnings for the French Marine, the 
conditions for carrying them out successfully were not 
known. Now, however, owing to the experience ac- 
quired, the observatory is able to issue warnings of so 
useful a nature, that no serious storm makes its appear- 
ance in the Channel, or on the shores of the Bay of 
Biscay, or of the Mediterranean, which has not previously 
been announced to the seaports menaced by it. To-day 
the difficult question of agricultural warnings presents 
conditions of uncertainty similar to those which warnings 
for navigation presented in 1858. The present difficulty, 
therefore, is no reason for doing nothing, but only a 
reason for greater care and more strenuous exertion. 
Mistakes will necessarily be made at the first, probably 
numerous during the first year, seeing that there is still I 
no precise basis on which to rest ; they will, however, 
diminish as experience is acquired, and doubtless the time 
will by and by come when warnings for agriculture will 
be attended with a like success as now characterises 
warnings for navigation. 

Agricultural warnings cannot, then, as in the case of 
warnings for navigation, be issued to the provinces by the 
Paris Observatory in an absolute form. It is, at this 
early stage, indispensable that the warnings sent to the 
chief places of the departments be of a general character 
to be supplemented and modified by local meteorological 
experts, who, in doing so, must be guided by their know- 
ledge of the local peculiarities of their particular districts. 
This mode of procedure will furthermore lead to a 
thorough examination and a more exact knowledge of the 
meteorology of France. 

The points to be more specially investigated by the 
departmental Meteorological Commissions at the outset, 
are these : — i. To follow and investigate the march of the 
rainfall, not only as regards quantity, but as regards the 
mode in which it is successively propagated from canton 
to canton, and from department to department, particu- 
lawy when, after a season of drought, rainy weather 
Mgms to set in. 2. As regards thunderstorms {praxes), 

^ ^“*®f point to be attended to is that information of 

their first appearance be sent to the chief place of the 
department m which they occur, which, in its turn, will tele- 
graph the fact to the Paris Observatory, so that the officials 
there may, in view of the whole circumstances, send 


timely warnings to those depaitments which appear to 
be threatened by the storm. 3. Since little is yet really 
known of hailstorms, which are often so disastrous to 
agriculture, it will be necessary to give instant attention 
to collect such data as may likely lead to some knowledge 
of the influence of woods, hills, and rivcr-courses on the 
origin and progress of the hailstorm. 4. In connection 
with the late frosts of spring, which are productive of 
such enormous loss to agriculture, the often-alleged effect 
of smoke in counteracting their blighting influence will 
be brought to the test of experiment on a large scale, 
say over the whole extent of a valley. 5. Lastly, warn- 
ings ’relative to inundations cannot but excite the liveliest 
interest, in consideration of the national disasters of 
recent years, which might have been to a large extent 
lessened, if not in many cases averted altogether, if a 
proper system of such warnings had been in operation. 
To the civil and mining engineers to whom these warn- 
ings have been entrusted, the service of the agricultural 
warnings will necessarily lend much valuable assistance. 

Agricultural weather-warnings began to be issued by 
the Paris Observatory, on May i, to the three depart- 
ments of Vienne, 1 1 ante- Vienne, and Puy-de-l'lome, the 
telegraphic authorities giving the free use of the wires 
in the transmission of the messages. In order to give 
a fair trial to this initial experiment the system will be 
continued daily till October i, 1876, after which the v/hole 
matter will be submitted to a careful reconsideration. 

The following example will show the method employed 
in carrying out the system On May 7 the Observatory, 
to show the general course of the isobarics over Em ope, 
telegraphed that the barometer at 32° and sca-lcvel was 
29*607 inches at Palermo, 29725 at Naples, Florence, 
Perpignan, and Madiid, 29*922 at Moscow, Berne, Li- 
moges, and Bordeaux, 30*1 19 at Petersburg, Paris, and 
Lorient, 30*316 at Helsingfors, Hclclcr, and Greencastle, 
and 30*512 at llcrndsand, and Skudesnes. Attention was 
further drawn to the fact that pressure was not only high 
in Sweden, but that it had risen 0*393 inch, and not 
only low in Sicily, but had fallen 0*196 inch ; and that 
since under this two- fold influence a polar current was 
flowing over Europe towards the Mediterianean, northern 
and easterly winds would continue to prevail, bringing with 
them generally clear skies and, owing to the strong sun- 
; heat, an increase of temperature during the day. This pic- 
diction, it is needless to add, was verified by the event. 

We most heartily wish every success to this bold and 
novel system of weather- warnings, designed for the 
benefit of great national interests. It may be added that 
it is on a sound practical knowledge of the thunderstorm, 
considering the term in itg widest significance, that the 
success of these warnings will depend ; and it is, there- 
fore, singularly fortunate that in no country hsa so much 
well-directed labour and expense been bestowed 011 the 
investigation of thunderstorms as m France. , 

RADCLIFFE^S VITAL MOTION 

Vital Motion as a Mode of Physical Motion. By Charles 

Bland Radcliffe, Doctor of Medicine, &c. (London ; 

Macmillan and Co., 1876.) 

A S there is a growing conviction of the importance of 
studying physiology from the side of physics, so 
we may be led to value more the efforts made in this line 
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by observers who have for long been content to work on, 
little cheered by recognition by the great body of physi- 
ologists, but finding their reward in honest search after 
truth. 

Among such Dr. Radcliffe has for some years main- 
tained the proposition that the contraction of muscle ii 
not an acquired condition determined by the reaction of 
a vital property of irritability with certain stimuli, but a 
natural condition resumed after the removal of an elec- 
trical charge by which extension had been previously 
effected and maintained. In this view, for ideas re- 
lated to the older terms “vitality” and “ contractility,” 
ideas related to electricity and elasticity must be substi- 
tuted. Again, whereas the electrical phenomena mani- 
fested in muscle and nerve have been generally regarded 
— notably by Du Bois-Reymond— as phenomena of cur- 
rent electricity, Dr. Radcliffe has held that so far as they 
are functionally important, they are phenomena of static 
electricity, of charge and discharge. 

This contention is once more set before us in the book 
just published under the title heading this notice, with 
many new arguments and with several material changes 
in the interpretation of facts. 

In former papers Dr. Radcliffe imagined muscle and 
nerve to be charged with electricity after the manner of a 
Leyden jar ; the coat (neurilemma or sarcolemma) of each 
fibre doing the work of a dielectric. Many serious diffi- 
culties opposed the acceptance of this notion, and now 
another, certainly much more accordant with the facts, is 
substituted. According to this later notion, the condition 
of each muscular or nervous fibre while alive and at rest 
is one and the same with that of an electromotive element, 
such as a Daniell’s cell, in the state of open circuit. In 
the polarity of the electromotive element is found the ex- 
planation of the apparent existence of a current running 
from longitudinal to transverse or cut surface, in mutual 
repulsions of molecules charged with electricity, the ex- 
planation of the lengthening, after contraction, of fibres at 
rest ; in variations of electrical charge, and in hypo- 
thetical closures of circuit the explanation of the con- 
traction of muscle, of the return of a perfectly elastic 
subsUnce to the form from which it had been distorted 
by the charge. Dr. Radcliffe argues that the instan- ] 
taneous extra and induced currents set up at the opening 
and closing of circuits are important agents in discharge, 
and that such instantaneous currents “ may be through 
inductive interaction greatly intensified and might prove 
to be very powerful ” if they were not in great measure 
lost by being “short-circuited” within the body. As 
regards the mode in which circuits may be closed and 
nerve-muscle discharge caused by the will no clear expla- 
nation is set forth, though it is remarked that “ there is 
no difficulty in believing that electricity, the slave of the 
will in this case, may have been ordered out of the way” 
•affd muscular electricity left to its own devices. 

This theory of nerve-muscle charge and discharge 
finds important outcome in the book, having application 
to inhibition, rhythmical movements, rigor mortis, the 
influence of artificial electricity on vital motion, the work 
of the blood in vital motion, and many reactions of 
disease. The chapters relating to these are all most 
interesting and full of valuable suggestions, but our 
space will not allow of any analysis of them. A chap- 


ter on the “ Electrophysics of Vital Motion ” demands 
however a few remarks. Here are recorded observa- 
tions on the electrical condition of living' protoplasm, 
and here are made inductions to the following effect : 
(i) that there are no more indications of intrinsic 
development of electricity in vessels containing living 
protoplasm, of amcebre and the like, than in vessels 
containing distilled water; (2) that living and lifeless 
bodies are equally under the sway of an electrical poten- 
tial which varies from hour to hour, so that they are 
differently charged from hour to hour ; (3) that charge 
will produce expansion which will be greater in aeriform 
bodies than in bodies which are fluid like water, and 
greater in these litter than in bodies which arc of the 
nature of solids ; (4) that the expansions will operate 
unequally in bodies which (like amoebjc) are made up 
unequally of portions which arc more or less solid, and 
portions which are more or less liquid. 

Amoeboid movements arc therefor^e, “ as far as their 
electrophysics are concerned,” the results of variations of 
electric potential. The parenthesis is important in free- 
ing the author from the charge of forgetting that there 
may be other forces at work. Granting even that “ elec- 
tric potential ” may mean the sum of the operation of a 
number of cosmical influences — of heat, of gravitation, of 
lunar and planetary perturbations ; all extrinsic, all vary- 
ing at any point from hour to hour - and this is granting 
a great dcal—thcre arc still left to be considered all the 
intrinsic influences which may afiect molecules and de- 
termine movement, such as osmose, chemical affinity, 
colloid dynamis, and the like. Dr. Radcliffe’s colligation 
is as follows ; certain movements are observed to take 
place in small bodies composed of a mixture of semi-fluid 
protoplasm with more solid matter ; it is conceivable that 
variations of electrical charge may affect these unequally 
and produce movement ; certain variations of electrical 
potential are going on at the same time and in the same 
place in which the bits of protoplasm arc moving ; the 
bits of protopl.ism do not generate or possess independent 
or original clcriricity ; therefore the movements are 
probably produced by iho variations of charge conse- 
quent on the variaii^ns of potential. Surely much more 
than the “hint” which the author finds in the coinci- 
dence is necessary for the establishment of wide induc- 
tions. 

Fortunately the position taken with reference to the 
“ elcctrophysics ”,of nerve and muscle rests upjn a much 
firmer ground of observation and inference. The position 
is worthy of attentive study, and the argument gener Jly 
commends itself to our acceptance. At least it invites 
further examination, and offers many possibilities of proof 
or trial by collateral observation. We may confidently 
hope to see the original and acute reasoning of the author 
generally acknowledged, and, better still, justified and am- 
plified by future followers and observers. W. M. O. 

FEISTMANTEL OiV THE BOHEMIAN 
COAL BEDS 

Studim in Gehiete des Kohlen^ebirges von Bohmen. Von 
Mdr. Ottokar Feistmantel. (Prag, 1874.) 

A mong the additions which extended research is 
every day making to the stock of our geological 
knowledgCi none are perhaps so welcome as those which 
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enable to bridge over the gaps and fill in the blanks 
which are unfortunately at present so numerous in the 
geological record. The work that has been done in this 
direction of late on the borderland between the Carboni- 
ferous and Permian formations promises before long to 
be productive of very important results. Even in so 
small an area as Great Britain the order of events that 
happened between the depositions of these two groups 
must have varied very mudi from place to place, as will 
appear from the following table, in which some of the 
more important sections are shown in a condensed 
form : — 
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Whatever be the value of the identifications ventured 
on in the above table, it serves at least to establish one 
fact ; that, in the interval which it covers, there are at 
some spots two stratigraphical breaks, at others only one, 
and at others, perhaps, none at all ; for in the North 
Staffordshire instance it is very likely that we have not a 
mere case of deceptive conformity, but may be a true 
passage. There would be nothing strange in this if we 
were dealing with the equivalent deposits of the whole 
world, or even of a large continent, but the fact that 
such a variety of changes went on within so small an 
area is worth notice, for it shows how variable were 
the physical conditions of what may be called the 
Permo-Carboniferous period ; suggests to us that its 
oscillations, important as they are locally, may have been 
only local ; and so paves the way for a favourable reception 
of any fresh discoveries that point to an absence of any 
break between these two formations, which are with us for j 


the most part so sharply marked off from one another. 
And indeed our home experience is quite sufficient to 
suggest the possibility of such cases turning up ; setting 
aside the North Staffordshire instance, which is not be- 
yond question, the general lithological character of the 
Upper Coal Measures and their markedly red colour 
seem to point to a commencement of what may be called 
Permian conditions before the close of the Carboniferous 
period, and to establish something of a bond of union 
between the two formations, in spite of the unconformities 
which locally separate them. And when we go beyond 
our home circle we soon meet with cases where a passage 
from Carboniferous into Permian seems to exist ; such, 
for instance, as those described by Dr. Dawson id Nova 
Scotia (“Quart. Journ. Geol. Soc.” xxx. 209), and by Dr. 
Toula in Spitzbergen (“Leonhard and Geinit/,’ Jahrbuch,” 
1875, p. 225). In the monograph before us, Dr. Feist- 
mantel treats of what he believes to be a similar instance 
in the coal-fields of Bohemia. 

The coal-bearing beds of that country and their asso- 
ciated strata are broken up into a number of detached 
basins, and the exact correlation of the members of the 
different patches is, of course, open to some uncertainty ; 
but Dr. Feistmantel thinks he can establish the following 
general order of succession, and three main sub-divi- 
1 sions : — 


( 


fRed sandstone, with Araucariies SchroUianus. 

P J Strata, with Carboniferous plants. 

‘ j Bituminous shale (Schwarte), with fish ; very few 
indistinct traces of plants, 
f Strata, with Carboniferous plants. 

Gas-shale of Nurschaw, fish, and abundance of 
Carboniferous plants. 

Strata of Radovenz, with Carboniferous plants. 

Red sandstone, with Araucariiesy on the north- 
east Bohemian Basin. 




A, Strata, with Carboniferous plants, 
j Of these sub-divisions, A yields 232 reputed species of 
! plants, of which loi pass up into B ; all are species 
usually looked upon as Carboniferous. But as we ascend 
in the measures, there is a gradual decrease in the plant 
remains, specially among the arborescent forms, which 
disappear in the Upper Permian, Stigmaria Ficoides 
alone surviving to the last The animal remains of A are 
five in number and rare : they comprise a scorpion and 
spider, a grasshopper, and two crustaceans ; all arc con- 
fined to the group. 

Among the beds of the groups B and C the author 
lays special stress on the gas-shale of Nurschaw and the 
Schwarte, the animal remains of wliich he descnlics as 
characteristic Permian forms (“exquisit permische Thier- 
reste"), and he infers from the intercalation of these beds 
with others containing only Carboniferous plants, that 
no hard line can be drawn between the Permian and Car- 
boniferous formations. This conclusion, to say the least, 
rests on somewhat slender evidence ; the genera of fish^ • 
quoted in his lists, on which we must mainly rely, are 
only seven in number, and the species are determined in 
four cases only ; of these, one comes from a deposit the 
Permian age of which may be admitted, some from beds 
reckoned Permian by some authors and Carboniferous by 
others, and some genera are common to both formations. 
Such an amounJttff evidence can scarcely be accepted as 
eon^hMt^* There is also a little inconsistency in the 
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author's final results ; after having, to his own satisfaction 
at least, broken down the old land-marks, he proceeds to 
establish new ones where, according to his own showing, 
no hard and fast lines exist ; he classes the group C as 
Lower Permian, A as Carboniferous, and parallels B 
with the Ottweil beds of the Saarbruck coal-field, which 
by the way are distinguished by the absence of Permian 
forms. It is further a matter for regret that so pains- 
taking an observer has so little of the gift of lucid arrange- 
ment, and that he indulges so largely in what De Quincey 
calls the carpet-bag treatment of sentences. 

But faults like these will not detract from the real value 
of the work ; when the time comes for a rectification of 
boundaries on the Permo-Carboniferous frontier, the vast 
mass of carefully-observed facts which it furnishes will 
form no unimportant contribution to the body of evidence 
by which the question must be decided. The author may 
have been premature in his conclusions, but his industry 
and application have produced a work that will have a 
permanent value. A. H. G, 1 


OUR BOOK SHELF 

Holidays hi Tyrol — Kitfstfin^Klobcnslchi^ and Panvegf^io, 
By Waller White. (London : Chapman and Hall, 
1876.) 

This volume may be regarded as the complement to that 
published a good many years a^^o by Mr. White, “ On 
Foot through Tyrol,'' in which the Brenner was the 
eastern limit. The present one takes us to south-east 
Tyrol, occasionally ovei stepping the boundary that 
divides Austria from Italy. Mr. White is a leisurely 
tourist, with no ambition to rival the feats of an Alpine 
clubbist, but with what may be called an epicurean taste 
for scenery of all kinds. It is this taste which keeps him 
to the lower heights, for from such vantage-ground alone 
it is found can all the varied features of the Alpine 
scenery be fully appreciated and enjoNed. The volume 
contains the results of several summer sojourns in 
southern Tyrol, and while its main feature is pleasant 
chat about the principal scenes that are presented 
throughout its length and breadth, there is much intercst- 
ing gossip about its towns and villages, their antiquities, 
history, and, above all, about the people, with all sorts 
and conditions of whom the author came much into 
contact. He has the faculty of making himself at home 
and liked wherever he goes a pleasuring, and thus has 
learned much about the sentiments and ways of the 
people that an ordinary tourist would never discover. 
There is no excitement, no sensation, no hair-breadth 
'scapes in tbe book ; the chapters are very short, and 
the reader will leel no difficulty in laying it down at the 
end of ary one of them ; but at the same time Mr. White's 
pleasant chit-chat never wearies, but keeps the reader in 
a constant state of placidity and quiet amusement. The 
region described is out of the way of the ordinary tourist, 
but we should think Mr. White’s volume ought to make 
it popular. The work will form a useful guide to the 
Southern Tyrol, and is interspersed with occasional notes 
on geology, which gives it a claim to be regarded as not 
altogether unscientific. 

Ane;ling Idylls, By G. Christopher Davies. (London : 

Chapman and Hall, 1876.) 

Mk. Davies is already favourably known to anglers and 
natural history amateurs^ and many loyeis of healthful 
and refreshing reading, by his ‘‘ Mountain, Meadow, and 
Mere,” and his “ Rambles and Adventures of Our School 
Field Club.” The present volume contains a number of 
charming pictures of country sceneft< and country life 
grouped round angling adventures. The Idylls-^prose in 


form we may say— are put together with great art, which 
seldom makes itself felt, are simply told, and full of the un- 
mistakable freshness of ** out-of-doors,” to use the author's 
synonym for Nature. To a jaded mind they will be found 
almost as refreshing as a day by a river side with rod and 
line is to a jaded body. Mr. Davies has a good know- 
ledge of natural history, and knows how to observe and 
tell what he sees, and both the botanist and zoologist will 
find something to interest them in the book. Under the 
title of “ Angling Acquaintances” he describes graphically 
the habits of the otter, water-vole, heron, and other 
animals to be found in the neighbourhood of water, and 
does the same in another chapter for “ Waterside Plants.” 
For lovers of the country and especially of ihe gentle 
craft the book possesses many attractions. 


LETTERS TO THE EDITOR 

7'he Editor does not hold himself responsible for opinions expressed 
by hts correspondents. Neither can he undertake to return^ 
or to correspond with the writers of^ rejected manuscripts. 
No notice is taken of anonymous communications.^ 

Extreme Temperature of Summer 

On Saturday, July 15 last, the temperatuie (in the shade, four 
feet from the ground) at the Royal Observatory, Greenwich, rose 
to 93" -o ; on Monday, July 17, to94^’ o ; and on Saturday, July 
22, to 90” ‘2. 

Since the establishment of the Magnelical and Meteorological 
Observatory in the >ear 1840, higher readings than 94" *0 have 
been recorded on two occaMons only ; 94‘ *5 in 1858, June 16, 
which was very early hi the year for so high a temperature ; 
and 96' '6 in 1868, July 22. 

'I'he following further particulars collected from the Green- 
wich records may interest some of your readers. 

It a])pcars that the tempeiature has risen to or above 90'\ out 
of thirty-six years, in twelve years only. The annexed list gives 
the particular days on which such extreme temperature was 
shown : — 
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The years 1846 and 18O8 were remarkable 

. ^ 

for high summer 


temreralurc ; in 1846, 91^*1 was registered as early as June 20, 
and in 1868 92*'!, as late as Sept. 7. 

Throughout the whole period of thirly-six years, the catlmt 
summer maximum occurred in 1862, on May 6, and was 81^*5. 
The latest summer maximum occurred in 1875, on Aug. 16, and 
was 85^-4. The year 1S60 was remaikable lor depressed tem- 
perature; the highest summer reading laving I ecn 75*’0 rnly, 
on July 17. The year was one which agriculturists will well 
remember. It was in violent contiast to 1859, as the table above 
given shows. 

Selecting the highest recorded temperature in each year, from 
1841 to 1876, with the day of its occurrence, it appears, on the 
average of the thirty-six years, that tl e mean of such highest 
readings is 88" 3, the corresponding mean day of occurrence 
being July ii. "William Ellis 

Royal Observatory, Greenwich, July 24 


Earthquakes in Samoa 

During the months of December and January last there was 
much local .seismic disturbance on the noith side of the island of 
Savaii. Loud underground reports were heard in one particu- 
lar spot near the coast. They were at irregular intervals, but 
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were sometimes very frequent. I could not ascertain jfrom any 
of those resident in the neighbourhood the exact number in any 
definite time, but for several days they must have been almost 
hourly* The concussion was felt for a distance of four or five 
miles only around the focus of action j but it was so severe in 
the nearest village, that the people deserted their homes during 
its continuance. ^ ^ 

On February I, at 4.30 p.m., we had a very long shock of 
earthquake, wnich was felt all over the group. It lasted within 
a few seconds of two minutes. The oscillation was very great. 
The hlands seemed to be in the hands of Mafui’e (the earth- 
quake god), and he shook us with a vengeance. I took my 
watch in hand when I felt the first indication of an earthquake, 
and sat for a minute amidst the clatter of windows, lamp-glasses, 
and everything movable (a gentleman writing to me about it next 
day said his house seemed turned into a factory, with the clatter 
of machinery), but as it appeared to increase in severity, I 
deemed it prudent to go outside the house. 1 then noticed that 
the thatched roof presented the appearance of waves running 
rapidly across from south to north. After it was over I found 
two clocks — one facing north, the other south — had been 
stopped ; one facing west was still going. In three parts of my 
house the plaster at the angles of walls had been broken down. 
Bottles were thrown down and brokeit. In my study, books on 
a shelf facing north were shaken forward ; those on shelves run- 
ning north and south were not affected. The screw of a copying- 
press, which I had used just before the earthquake, and which 
was standing up at the time, had been run do^. I found 
by experiment afterwards that it required a vigorous shake 
with both hands for half a minute to make the screw run 
down. 

Immediately after the earthquake I went to see if there was 
any oscillation of the sea. There was nothing perceptible on 
this — the nc rth — side of the island. I have learned, however, 
from various sources that there was much oscillation on the 
south side. Directly after the shaking was over the reef was 
seen to be bare, and fish were lying ex])osed on it. The natives 
lushed to secure the fish, and while they were busy picking them 
up they were overtaken by a wave, which would have proved 
fatal to many had they not been expert swimmers, I have 
heard of only one life lo'l -a child, who w’as found next 
day jammed between tivo masses of growing coral, it was 
low water at the time, but low-lying villages weic flooded by 
the wave. 

During the following night we hod four slight shocks of earth- 
quake, but have ha<l nothing severe since. 

Upolu, Samoa, April 3 S. J. WlTlTMEE 

P.S. — I wihh to correct 11 misprint in my letter on “The 
Degeneracy of Man,’’ which appeared in Natubic, vol. xii., 
p. 47. In speaking of the language of the Polynesians, I said 
there are many refinements, a large propoition of which are 
r^wknown to most of the present generation. Unhiown is, how- 
ever, printed hiinvff, and thus the point of the illustration is 
lost. 


Fauna and Flora of New Guinea and the Pacific Islands 

I HAVE just read, witli very great interest, some anthropo- 
logical and zoological notes on a trip up the “Fly River” in 
New Guinea, by Signor D’Albertis. From these notes it appears 
that the “heaps of dung ” which have been supposed to indicate 
the presence of a rhinoceros in the island, are probably the excre- 
ment of the Casuarius. Signor D’ Albertis also reduces the 
“ tracks of buffaloes” to those of wild hogs ; and the fabulous 
bird “ with a spread of wings of 16 feet” (which, in a former 
letter, I conjectured might have been a Casuarius, with propor- 
tionately large wings adde<l by the imagination of the explorers 
under the influence of excitement), turns out to be nothing more 
than 9 iBuc(ros ivjicollis with a spread of wdngs of “4 or 5 
feet,*’ 

We have, theiefore, no reason for modifying our views as to 
™ which the fauna of New Guinea bears to the rest of 

K Signor D’Albertis mentions a few examples only of 

f^uinea flora, but some of these are specifically identical 
wim common South Pacific Island plants. 

In connection witli tliis subject, it may be interesting to some 
or your riders to know that I have just entered into an arrange- 
ment with a Danish botanical collector — Mr. Frit? Jensen — 
under which he will start from Samoa during the present month 
Oh a voyage through the Vnion, Ellice, and Gilbert Islands 


( At^s), to collect for nae in botany and zoology. On his return 
to Samoa in July, he wi 1 accompany me to the Loyalty Islaiub*, 
where he will make a stay of four or five weeks collecting chitrfly 
in Imtany. At the close of that perioU Mr. Jensen will proceed 
to the south-east coast of New Guinea (I have some hope of 
accompanying him), where he will spend about two months 
collecting. 

Mr. Jensen has been residing with me for sevcial months 
working at the Samoan flora, of whkh I have about 700 species 
in my collection. By the time he completes his inp I hope the 
collection will be of some value as material towards the prepara- 
tion of a Flora of the Pacific Islands. S. J. Whitmee 

Samoa, April 3 


Optical Phenomenon 

I BEG leave to send you a brief account of a striking atmo- 
spheric phenomenon w^hich was visible in this neighbourhood 
on tVie evening of the 27th ult. Hoping that some of your usu.il 
conespondents from the North of Ireland would have sent you 
a notice of it before this, I delayed writing to you (see vol. xiv. 
p. 231). 

The phenomenon consisted of a pillar of light which n^sc 
vertically from the horizon, over the spot W"he»c the sun, then 
set, presumably was at the time, and reached an altitude of 
Fome 8®, or perhaps more. 1 first saw it about 8.45 r.M,, when 
the sun w^as set about a quarter of an hour, but it w as, no doubt, 
visible earlier, probably before sunset. As the sun moved under 
the horizon towards the north, the pillar moved in tlie same 
direction, still retaining its vertical position, but be oming 
gradually lower, until at last it disappeared about 9.40 P.M., tlu- 
sun being then about 6® 30' below the horizon. The breadth of llic 
pillar was equal to the apparent diameter of the sun. Its colour 
when first seen was a pale yellow, which as time advanced changed 
to a golden yellow, and finally to a deep red. Tlic pillar w’as 
brighter near the horizon tJian at a greater altitude, and its upper 
end was not well defined, but gradually faded away. My son, 
w'ho was with me, observed that the edges of the pillar wore 
slightly scolloped. The sun had been clear and very hot during 
the day, but there was a cool air from the north-east, w'liich 
became colder towards sun.'Xt. I have heard that this pheno- 
menon w^as also visible at lV>rtadown and Tynan, in the County 
Armagh, and at Aughnacloy in this county. 

T presume there can be no dou])l that the pillar consisted of a 
succession of images of the sun overlapping one another, but it 
is not easy to see how these images were produced. A nearly 
horiyontal stratum of dense air, whose surfaces were slightly 
inclined to one another, with a rarer medium above and below, 
might form such a multiple image, by successive reflections and 
partial refractions at the lower surface, the sun-beam which fur- 
nished the direct or principal image to any observer. A, furnish- 
ing the second, third, &c., images to observers behind him, so 
to speak, and sun-beams behind the former, successively furnish- 
ing A with the images forming the upper part of the pillar. 

I understand that German physicists give this phenomenon 
the name of Sonnensaule — sun-pillar — and that thc'y have pub- 
lishcil some speculations as to its origin. I hope some of your 
readers will kindly contribute information on this subject. 

Felix qui potuit rerum rognosccre causas.” 

Omagh, Co. T}rone R. V. D. 


P.S. — Since writing above I have learned that the “sun- 
pillar” was visible over a district of the north-east of Ireland, 
extending from Portrush in the north to Armagh in the south, 
and from Bangor (Belfast Lough) on the east to Omagh on the 
west. 1 have also heard from two intelligent correspondents 
that it was visible at sunset, when it attained an altitude of 30^ ; 
and from two others that it presented to them the appearance of 
being crossed by bands, alternately of a brighter and d&rPcr 
shade. 


Freezing Phenomenon 

I HAVE waited to see whether anyone else would notice a 
letter that appeared in Nature, vol. xiv. p. 191, from Mr. 
Power, under the above heading. Failing such notice, may I 
point out that the phenomenon to which be refers has already 
been described. Plumes produced by the crystallisation of 
water form the frontispiece to Dr. TyndalPs Lectures on Light 
(Longmans, 1873), and a description of them is given in p. 257 of 
that volume. 
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Mr. Power suggests that the brittleness of iron in cold weather 
may perhaps arise from somewhat similar molecular groupings 
occurring within the metal whilst it contracts in cooling. 

One must, however, recollect that water expands when cooled 
from Fahr. down to the freezing-point. To this the action 
of cold upon iron affords no parallel, for cold renders the metal 
more dense. Cold brings the atoms into closer connection ; 
hence cold will (presumably) tend to augment the strength of 
their mutual attraction. II. M. Adair 

July 18 


Habits of Parasitic Crab 

Some days since I obtained in the trawl a large specimen of 
the common Ascidian (y-I. Virginea) and kept it alive for about 
a week. It contained a specimen of the small Parasitic Crab 
{^Pinnotheres pi^utn) about the size of a threepenny piece. The 
crab came out every night to feed about the floor of the tank, 
and found lodqing during the day, as I afterwards proved by 
dissection, in the branchial cavity of the Ascidian. The crab 
IS commonly found in the mussel, but I was not aware before 
that It ever wandered abroad, or sought food except within its 
tenement. W. S. G. 

Kenmaie 


THE KOWrON S TDK RITE 

A N addition of exceptional interest has recently been 
made to the collection of meteorites in the British 
Museum, by the presentation, on the pan of the Duke of 
Cleveland, of a siderite (iron mcteoiite) which fell on his 
Grace’s property at Rowton, near Wellington, in Shrop- 
shire, about seven miles north of the Wrekin, on the 
20th of April last. At about twenty minutes to 4 o’clock 
on the day mentioned, a strange rumbling noise was 
heard in the atmosphere, followed almost mshintaneously 
by a startling explosion resembling a discharge of heavy 
artillery. There was neither lightning nor thunder, but 
rain was falling heavily, the sky being obscured with 
dark clouds for sc^ \ time both before and after the 
incident narrated an hour after the explosion, 

Mr. George ran of Mr. Bayley, had occasion 

to go to a tu'ly ^ § 5 occupation adjoining the 

Wellington and ^ ^ton Railway, about a mile 

north of the Wrek>J<^ ^ Attention was attracted to 
a hole cut in the ^ opening with a 

stick, Mr. Brooks disc«^ of metal of irregular 

shape which proved fo weighing 7J lbs. 

It had penetrated to a def^.^ inches, passing 

through four inches of soii-? ^ ^ PmS li^ches of solid 
clay down to the gravel — con; § force 

of its impact with the earth. ^ p ^ S ^ been 

protected for further in vestigatit^^ § -^j^pendicular, 
and the stone appears to have ^ .lith-easterly 

direction. Some men were at woWn,t the time within 
a short distance, and they, togetheiliptvith many other 
people in the neighbourhood, heard the noise of the ex- 
plosion.” 

The above account is taken from the Wolverhampton 
Chronicle, and a further notice is given in the Birming- 
ham Daily Pest of a meeting of the Natural History 
Society of Birmingham, at which meeting Mr. Brook^ 
accompanied by Mr. Gibbons, of Wolverhampton, and 
Mr. Wills, exhibited the meteorite. Mr. Wills described 
the circumstances attending the fall, stating that the 
sound was heard as of something falling during a heavy 
shower of rain accompanied by a hissing and then 
a rumbling noise;” he further stated, “that when Mr. 
Brooks found the mass it was quite warm.” Mr. Wills 
described it as “ being black on the surface, and appa- 
rently covered with a scale of metallic oxides ; but at the 
point where it impinged on the earth the oxides had been 
removed, and the metallic character of the mass had been 
revealed.” 

To these interesting and accurate observations, made 


by the gentlennen of the locality, I have the pleasure of* 
adding that I believe it was very much owing to a reso- 
lution passed by this valuable local society, at the sug-j 
gestion of the gentlemen whose names have been men-j 
tioned, to which must be added that of the well-knowing 
petrologist, Mr. Allport, of the Rev. H. W. Crosskey, andlj 
Mr. Woodward, that Mr. Ashdown, the agent of thd 
Duke of Cleveland, took action in the matter, and ob 3 
tained his Grace’s assent to the meteorite being presente<S 
to the trustees of the Biitish Museum. ' 


On its arrival in this department it was with no smalt 
pleasure that I found the description of Mr. Wills was in 
all points accurate. It is, indeed, an iron meteorite, an<|f 
the special interest of this statement lies in the fact that 
though our great collection of 31 1 distinct meteorites at 
the museum contains 104 indubitable iron meteorites, the 
falls of only sev< n of the latter were witnessed. 

The collection contains eight stony meteorites that 
have fallen in the British Islands ; but the Rowton 
meteorite is only the second iron meteorite known as 
having been found in Great Britain. 

It is thus not without a keen curiosity that one inspects 
a freshly fallen fragment of iron just arrived from space 
in our own country. One hastens to ask of it what 
impression the action of the atmosphere has made upon 
its surface during its brief transit, since most of our iron 
meteorites have undergone long weathering in the earth. 
Mr. Wills, however, has given that answer. The meteo- 
rite was covered with a very thin pellicle of the jet-black 
magnetic oxide of iron, and only wheic this had been 
rubbed off by abrasion with the soil is the bright metallic 
surface of the nickeliferoiis iron revealed. The little 
meteorite has all the usual appearance of being a frag- 
ment. Irregular and somewhat angular in form, with its 
edges rounded, no doubt, by the fusion and removal of no 
inconsiderable pait of its material in its encounter with 
the atmosphere, it presents but very slight traces of the 
fingcr-and-thumb marks which so characteristically pit the 
surfaces of most stone and of some iron meteorites. 
Furthermore, there «arc fissures which penetrate deeply 
into the iron mass and bear testimony which there can 
be no gainsaying to the action of disruptive forces of tre- 
mendous strength during the hot encounter of the original 
mass with the atmosphere, and of which one explosion, 
and the rumbling echoes, possibly, of others, recorded by 
the witnesses bear evidence. The form of one of these 
fissures throws instructive light on the cause of the pitted 
surface of meteorites. The depth to which the little mass 
penetrated a stubborn soil is proof of how much momen- 
tum still remained to it, partly due, no doubt, to the 
approximately veitical direction in which it penetrated 
the atmosphere, and in some degree, too, to the higher 
density of an iron mass as compared with one of stone, 
the stony meteorites rarely penetrating to so considerable 
a depth. This depth of penetration and the ducction o( 
the little mass in space near north to south offer close 
resemblance between this iron and the iron meteorite of 
Nedagolla, in India. 

There are indications on the metallic surface of the 
composite crystalline structure revealed by etching iron 
meteorites with acids, and known as the Widmannstattean 
figures, the results of the separate crystallisation of dif- 
ferent alloys, often demarked in some of their surfaces 
by plates of metallic phosphides. 

The development of this structure and the consequent 
determination of the particular type of iron meteorite to 
which the Rowton siderite belongs, as also the analysis of 
the iron itself, can only be carried out after a small por- 
tion of the meteorite shall have been carefully cut off by 
the aid of a lapidary’s wheel, a process requiring in this 
particular case some careful precautions to prevent rust 
being hereafter formed and to reduce the loss of material 
to a minimum. 

N. S. Maskelvne; 
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A MODERN ORGAN 

I T has been hitherto chiefly on the Continent of Europe 
that connoisseurs in the majestic tones of the king of 
instruments have had to seek for a grand organ. Though 
London, the mistress of the world for wealth and magni- 
tude, has churches and chapels innumerable, and organs 
by hundreds, scarcely one is of sufficient importance or 
merit to attract the attention of a stranger. Church 
organs are, as a rule^ small, and built without individuality 
or character of tone, and generally so placed in the 
building as to effectually mar in acoustical effect any 
special merit they might otherwise possess. Of the two 
or three instruments that have any pretensions to magni- 
tude to which the public has access — at the Albert Hall 
and the Alexandra and Crystal Palaces, no very lasting 
impression remains upon the audience beyond that ov 
noise and a distressingly harsh volume of sound, utterly 
devoid of musical depth and grandeur of tone, and quite 
different from the pleasing reminiscences that dwell upon 
the memory from hearing some of their more musical 
Continental rivals at Haarlem, Freiburg, or Lucerne. To 
successfully construct a large organ is a woik of exceed- 
ing difficulty, for not only docs size greatly complicate 
the mechanical action, but the proper distribution and 
apportionment of the wind to each stop, and the har- 
monious blending of the whole together in the full organ, 
demands great knowledge and skill upon the part of tliC 
builder. It is for these reasons that very few large organs 
rise beyond mediocrity, or are noted for the beauty of 
their tone or the perfection of their mechanism. The 
great advance in the ger eral taste for organ music within 
the last few years has necessitated an improvement in the 
mechanical construction of the organ, so as to enable the 
performer rapidly to command the entire resources of the 
instrument at will, and give him absolute control over the 
various sound-combinations and tone-colouring of the 
different stops, according as they are brought on or off by 
means of the appliances placed at his disposal. 

We give a brief description of the very remark- 
able organ recently erected at Primrose Hill Road, 
Regent's Park, remarkable alike for its size, being larger 
than the great Haarlem organ, its beauty, richness, 
and grandeur of tone, and the completeness of its 
mechanism. At present this superb instrument is 
almost entirely unknown to the musical section of the 
public. The annexed illustration shows that this organ 
is one of the first magnitude. It possesses what is 
known as a 32-feet metal speaking front, with a cor- 
responding weight of tone throughout the pedal organ, 
and several organs which together constitute the instru- 
ment, and give it its place in the scale of magnitude 
as compared with the more celebrated of the con- 
tinental instruments. The instiument in question has 
several novelties not to be found in other organs. It 
possesses seven distinct organs : pedal, great, choir, swell, 
solo, echo, and carillon organs, each extending the full 
compass of 5 octaves (6r notes) with the exception of 
pedal organ, 30 notes. These various organs are under 
the control of the performer by means of four manual 
key-boards, which together comprise sixty-seven speaking- 
te^sters, and these are combined together with various 
acoustical effects by means of thirty-one mechani- 
cal movements, making a grand total of ninety-eight 
JJ^aad-controlling registers, worked by hand and foot. 
The entire mechanical action necessary to control these 
J'cgiatcrs and accessory movements is carried out by 
a novel application of atmospheric vacuum pressure. 

of main air trunks extend through- 
out tne interior of the organ in connection with the wind 
^rangements situated in the basement qf the building, 
une ox these systems of trunks is for the purpose of con- 
veymg the wind at different pressures to the sound boards 
of the various organs in connection with the musical 
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speech of the several groups of pipes. Thus the wind 
suppli^ to the solo organ^ swell reeds, and large pedal 
reed«| is the heaviest pressure employed in the instrument 
for producing the musical intonation of the pipes, namely, 
6 inches. The wind pressure to the sound-boards of the 
great organ and swell flue work is 4 inches, that of the 
choir organ 2 inches, and the pressure of wind is again 
reduced in connection with the sound-boards of the echo 
organ to half an inch, the lightest wind upon which any 
organ has ever yet been attempted to be voiced. This 
question of wind pressure as afieettng the voicing and 
musical intonation of the pipes of an organ is one of great 
importance, and upon the skilful adjustment to the size, 
diameter, and materials of which the pipes are constructed, 
depends the sweetness and quality of the musical tones 
produced. In the organ under notice the very light 
pressure of wind adopted affords an example for careful 
study and examination First, for the mellow sweetness 
and beauty of tone produced ; secondly, for the prompt- 
ness of speech obtained, as rapid as the articulation of a 
pianoforte string ; and thirdly, for the immense volume 
of sound and power that can be produced fiom these light 
pressures, the combined effect of the full organ rivalling 
almost the artillery of heaven as thunder crash after ci ash 
bursts upon the ear. Much of the harsh unmusical tone 
of modern organs arises from this desire to obtain power 
at the expense of music by the employment of an over- 
pressure of wind. That age is not requisite to mellow an 
organ is demonstrated by listening to the diapasons and 
foundation stops of the Primrose Hill organ, which have 
all that ripe and fascinating sweetness of tone charac- 
teristic of Silbermann's finest instruments. These light 
pressures of wind constitute a remarkable feature in 
the construction of so large an organ. The second 
series of air trunks which permeate the interior 
of the instrument are in connection with two large 
vacuum exhaust bellows which, being continually actuated 
by the steam-engine used for blowing, maintain a constant 
vacuum pressure throughout the entire system of trunks, 
so that at any part of the organ an avaik>»^^t^ mechanical 
power (that of the pressure of the atmospfitie 15 lbs. to 
the square inch of suiface) is at hand to be employed for 
the multitude of purposes required in a large instru- 
ment. To be obliged to have recourse to the old 
system of wooden rods, trackers, levers, and squares m 
endless complications, would have so weighted and im- 
' peded the action of the organ as greatly to destroy its 
musical capabilities. In most of the large organs con- 
structed both at home and abroad, many parts of the 
mechanism are far from being so perfect as to leave no 
room for anything further to be desired, and the execu- 
tant upon the instrument rarely is able to portray as 
rapidly his musical creations mechanically at h:s finger- 
ends as those creations in tone-colour flash througli his 
mind. By the introduction of atmospheric vacuum pres- 
sure as the “ motor ” power, there is no complication of 
mechanical parts ; an almost endless system of tubes 
being carried from the key-board rtgisters to the sound- 
board sliders of the several organs. These tubes are m 
connection with powerful exhaust bellows and vacuum 
power-bellows attached to the sliders, so that any re- 
quired stop is brought on or off instantaneously, how- 
ever distant from the key-board. These tubes may be 
bent and twisted round corners in any direction, and the 
parts of the organ most difficult of access easily reached 
No mechanical force is thtrefore necessary to be exerted at 
the keyboards, the mere touch of a key, register, pedal, 
or finger-button, at once brings its special tube and ex- 
haust arrangement into operation. 1 he wonderful com- 
pleteness of this system of vacuum-tube action is beautt- 
Xuliy illustrated by means of the echo organ— a complete 
instrument of 16 feet tone, situated some 100 feet from 
the key-boards of the great organ— and supported on 
corbels against an opposite wall at an elevation of some 30 

os 
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feet from the floor. The action of this or^an is electrical, 
L that is, there is no mechanical communiaition between 
Xhc performer at the key^board lOO feet distant and the 
organ pellets which admit the wind to the pipes, save 
a small rope of 6i insulated copper wires— one wire 
for each note of the five octaves. The various stops of 
this distant organ are likewise controlled without mecha- 
nism — a series of vacuum tubes alone extending from the 
registers at the great organ to the sliders of the echo 
organ — which arc thus brought on or off at the will of the 
performer by a silent action — at once accurate and instan- 
taneous in Its manipulation. The effect of this echo organ, 
is that of a large organ heard at a great distance. Without 
the aid of the electric action, and vacuum pressure, such 
an organ could not have been designed. Mechanical 
action would never have successfully developed such 
effects at such an extended distance. 

The same vacuum system is also applied to the various 
pneumatic lever arrangements interposed between the 
keys at the consol and the wind- valves at the sound- 
boards to relieve the performer from any undue mecha- 
nical pressure that might detract from the promptness of 
repetition and delicacy of touch of the key action, the 
keyboards being thus rendered as light as that of a grand 
pianoforte. Such results cannot be obtained so efficiently 
by the employment of compressed air for a pneumatic 
power action ; compressed air will always prove to be 
more or less sluggish, a “ creeping on ” and “ creeping 
off’' movement being the result, besides a limit to the 
aggregate of the mstantaneous power that is at com- 
mand. 

The pneumatic drawstop action of the St, George's 
Hall organ, Liverpool, is a fair illustration of the defects 
of the compressed air system. In the Primrose Hill 
organ upwards of forty registers can be simultaneously 
drawn on or shut off as easily and with the same precision 
^ as though only a single stop were drawn. The consol or 
•» keyboards of this organ, as will be seen by the engraving, 
It are reversed, that is, the performer faces the audience, the 
^ organ being behind, and the echo organ opposite him. 
The lowest keyboard manual is the “ great organ the 
next, or second from the bottom, the “choir organ the 
third m :he series the “ swell organ and the fourth, or 
upper row of keys, the “ solo organ.” By a simple me- 
' chanical arrangement this fourth keyboard is also used 
for the electric “ echo organ,” and also for the carillon, or 

bell ” organ, otherwise it would have been necessary to 
^ have introduced a fifth set of keys, an arrangement at all 
^ times objectionable from the increased complications im- 
} posed upon the performer. The touch of the carillon 
, organ on the fourth row of keys is expressive like that 
of the pianoforte key, and gradations of tone and dis- 
> tance are therefore capable of being expressed upon the 
•f bells. 

I In this organ the French ventil system of shutting off 
^ or bringing on the wind to a complete family or group of 
stOTO by the depression of a pedal has not been adopted, 
such a system being found inadequate to effect rapidly 
the almost endless combinations that such a large instru- 
ment has at command, the pnepmatic combination foot 
pedals and finger buttons at the keyboards being intro- 
duced as a more convenient form of manipulating the 
registers. 

The wind supply of this gigantic organ is furnished 
from four large reservoirs in the basement, which again 
•apply seventeen reservoirs in connection with the various 
'! of the organ ; the vertical feeders for j»o- 

ducing the wind to these reservoirs, as well as for creating 
the vacuum pressure, are set in motion by an eleven horse- 
•^am-engine. The wind supply is so ample, that 
^th the power of the full organ it ts impossible to exhaust 
or create unsteadiness in the wind ; few organs are properly 
constructed in this important respect 
automatic lever engine for regulating the motion ^d the 


supply of wind from the vertical feeders into the reser- 
voirs according to the demand of the organ, is 
between the steam-engine and the wind teservo^ so 
that the regulation of the wind supply is independent of * 
the speed of the engine, which remains constant This 
instrument, which occupied three years in its construc- 
tion, and was opened in January, 1876, has been erected 
under the personal supervision of Mr. W. T. Best, of 
Liverpool, by the eminent organ builders Messrs. Bryceson 
Brothers, and Morten, of London, for Mr. Nath. ] . Holmes, 
and is erected in the large music-room at the Hall, Prim- 
rose Hill Road, built expressly to receive it. The instru- 
ment which stands 50 feet high, 30 feet broad, and 30 
feet deep, suffered severe injury from the effects of con- 
cussion, in common with the building in which it is 
erected, at the time of the disastrous explosion of gun- 
powder on the Regent’s Park Canal, near Primrose HilL 


PALALOl^TOLOGY AND THE DOCTRINE OR 
DESCENT 

“ 'pHE great Wological question of the day is the 
problem of evolution ; but geologists, as Kant 
says, are the archaeologists of nature, and the sole direct 
and irrefragable evidence of the method whereby living 
things have become what they are is to be sought among 
fossil remains.” Such were the words spoken by Prof 
Huxley on a recent occasion, when receiving from the 
hands of the president of the Geological Society the 
Wollaston med^ ; and the assembled geologists, calling 
to mind his masterly review of the whole question in his 
address to them in 187a, rejoiced to hear their former 
president expressing the hope that much of his future 
labour would be concentrated on this all-important palae- 
ontological problem. 

The discoveries of such abundant mammalian remains 
in the Tertiary deposits of the Western territories of 
America have added much valuable material to that 
already obtained from the Paris basin, the Sivalik Hills, 
Pikermi, and many other districts; and wc may look 
forward with confidence to the labours of vertebrate 
palieontologists for bringing to light many interesting 
relations between the members of the existing fauna 
and their ancestral representatives in the later geological 
periods. 

In the meanwhile it may not be uninteresting to point 
out that among the invertebrata similar evidences of the 
transitions between life-forms which at first sight appear 
to constitute perfectly distinct groups, are constantly 
being detected by palaeontologists. No opportunity for 
doing this more effectively could possibly be desired 
than that which is afforded by the publication of a most 
suggestive and valuable monograph by the distii^uished 
palaeontologist of Vienna, Dr. Neumayr, in conjunction 
with M. Paul of the Austrian Geological Survey, a work 
which has just apppeared in the seventh volume of 
the Abhandlung^n der k, k, geolo^scken Reichscmstalt 
The title of this memoir is “ Die Congerien- und P^w- 
dinen-schichten Slavoniens und deren Faunen ; ein BeL 
trag zur Descendenz-Theorie j ” and its authors have 
earned the thanks alike of geologists and biologists, for 
the important wdence on the great question of evolution 
which has been the fruit of their patient researches. 

The geological formation which has afforded 
dence in question is the grand series of lacustrine bjds% 
forming the highest portion of the magnificently develops 
Tertianesof Eastern Europe, and i^hich constitute the 
approximate equivalent, in all probability, of our Pliocene ; 
and it is a district on the southern limits of the Austrian 
Empire, the border-land of that area to which the atten- 
tion of all Europe has been so painfully dravn for many 
months past, that has furnished th^ valuable sectlims 
of this formation and the abundant fossil remains, the 
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discussion of which is the object of the memoir we axe 
noticiw On the northern bank of the Save there rises 
from the ^ diluvium ** of the vast Hungarian plains an 
•^island" composed of various crystalline, Triassic, and 
Tertiary rocks, and on the southern side of this tract of 
older deposits and upheaved alone its flanks, between the 
towns of Alt Gradiska and Turkish Brod, stretches a 
vast mass of strata, constituting probably the most mag- 
nificent representative of the latest stage of the Tertiary 
period which geologists have as yet had the good fortune 
to discover. 

The strata in question consist of sands and clays, with 
numerous beds of lignite, and it is to the value of the 
latter as fuel that we are indebted for those excavations 
which have afforded such excellent opportunities for 
studying the successive series of faunas of the formation. 
The whole of the beds appear to be of lacustrine origin, 
and have been accumulated, doubtless through the long- 
continued subsidence of the area, to the enormous thick- 
ness of about 2,000 feet ; the lower division of the strata 
known as the “ Congerien-Schichten,'' appears to have 
been formed under brackish-water conditions, but their 
upper and by far their thickest portion was certainly 
accumulated in fresh water. This upper fresh-water 
series, the Paludinen-Schichten,” is divided by our 
authors into three principal groups, comprising eight 
zones^ each of which exhibits a well-marked and charac- 
teristic fauna. 

The group of shells which affords the most interesting 
evidence of the origin of new forms through descent with 
modification is that of the genus VtT/ipara or Paludina^ 
which occurs in prodigious abundance throughout the 
whole scries of fresh water strata. We shall not, of 
course, attempt in this place to enter into any details 
concerning the forty distinct forms of this genus (Dr. 
Neumayr very properly hesitates to call them all species) 
which are named and described in this monograph, and 
between which, as the authors show, so many connecting 
links, clearly illustrating the mode of derivation of the 
newer from the older types, have been detected. On the 
minds of those who carefully examine the admirably 
engraved figures given in the plates accompanying this 
V2duable memoir, or still better the very large series of 
specimens from among which the subjects of these figures 
are selected, and which are now in the museum of the 
Reichsanstalt of Vienna, but little doubt will, we suspect, 
remain that the authors have fully made out their case, 
and have demonstrated that, beyond all controversy, the 
species with highly complicated ornamentation were 
variously derived by descent — the lines of which are in 
most cases perfectly clear and obvious--from the simple 
lunomamented Vivipara achatmoides of the Con- 
gerten-Schichten, It is interesting to notice that a large 
porkon of these unquestionably derived forms depart so 
wi(^^ from the type of the genus Vivipara that they have 
be# separated on so high an authority as that of Sand- 
berger, as a new genus, under the name of Tulotoma, 
And hence we are ied to the conclusion that a vast 
number of forms, certainly exhibiting specific distinctions, 
and, according to some naturalists, differences even 
entitled to be regarded of generic value, have all a 
common ancestry. 

The vast Tertiary lake-basins of Eastern Europe, in 
which similar conditions were maintained during such an 
enormous period, and in which such an unbroken 
^qdbnce of deposits was accumulated, offer, of course, a 
particularly favourable opportunity for investigating the 
relations existing between successive life forms. The 
disturbing elements, arising from rapid variations in 
physical conditions attended with the circumstance of 
the immigration of forms from other arcM, and the con- 
sequent retreat of the older fauna, the evidence of which 
Is so constantly detected in the case of geological 
formations of marine origin, are here to a very great 


extent eliminated ; and hence we are able to trace with 
marvellous p>mision the exact pedigree of an immense 
number of diverse forms. 

We may, however, be permitted to add that much of 
the failure in recognising the undoubted ancestral relation- 
ships which exist between many marine invertebrate fossil 
forms, appears to arise either from prejudice on the part 
of the observers, or from that unfortunate divorce between 
the work of the physical geologist and the palaeontologist, 
which, in this country at least, lends to confine the former 
entirely to the field, and the latter as absolutely to the 
museum. In no way can the admirable results which 
may be expected to ensue from the combined study of 
the physical and palaiontological characteristics of a 
formation be better exemplified than by an appeal to the 

? ublications of the Geological Reichsanstalt of Vienna, 
n the same volume of the Abhandlungen^ which contains 
the valuable memoir to which we have alluded in the 
former part of this article, is published a second in- 
stalment of Dr. E. Mojsisovics' splendid monograph. 
Die Mollusken-Faunen der Zlambach und Hallstatter- 
Schichten,” in which the wonderfully- varied mollusc an 
forms of the Alpine Trias are so admirably described, 
their derivation traced, and their relations to the Palaeo- 
zoic and Mesozoic types clearly indicated. While the 
study of such exceptionally well-preserved faunas as 
those wc have alluded to cannot but impress us with that 
incompleteness which is undoubtedly the usual charac- 
teristic of “ the geological record,” it nevertheless leads 
us to entertain the hope, and even to express the cer- 
tainty, that in the hands of the palaeontologist lies the 
key to that mystery which at present envelopes the laws 
that have governed the appearance of the successive forms 
of life. 

J. W. Judd 


PRIZED OFFERED BY THE DUTCH SOCIETY 
OF SCIENCES 

'T^IIE following subjects for prizes have been proposed by the 
^ Dutch Society of Sciences, Haarlem. 

1. To make a complete experimental study of the question 
whether a Daniell element can decompose water, and to submit 
to a critical examination the theories according to which it does 
or does not possess this power. 

2. What are the meteorological and magnetic phenomena 
which there are sufficient reasons for believing to be connected 
with sun-spots ? 

3 It seems to result from certain experiments of M. Bunsen 
{Attn, der Chem. und Tharm. Ixxxv. p. 137, et, seq,^ 1863), 
that when mixtures of hydrogen and carbonic oxide are inflamed 
in a eudiometer with a quantity of oxygen insuffic'ent for 
complete combustion, theie always remains a part of the two 
combustible gases, and that the quantities of water and of car- 
bonic dioxide which are formed have the relation to each other of 
simple multiples of their molecular weights. The same will hold 
good for the quantities of caibonic monoxide and carbonic dioxide 
which are generated by the combustion of cyanogen by means of 
a limited quantity of oxygen. The Society requires that these 
experiments be repeated on a more extended scale, with gaseous 
mixtures of very diverse composition, and by vaiying consider- 
ably the proportions of the constituents. 

4. The researches of Mr. Lockyer concerning the difference of 
the spectral lines which calcium gives by means of electricity at 
different temperatures, have excited in a high degree the interest 
of the Society which requires that these iipaportant researches 
be extended to other elements, 

5, Give a critical risumi of the observations and experiments 
concerning the existence of Bacteria in the contagious diseases of 
man, followed by original researches on the same question, 
studied in one or more of these diseases. 

6, The society requires a siipple instrument by which tempe- 
ratures above 350* C. may be measured in degrees of the nir- 
thermometer. 

7. Make researches on the influence which the different colouii 
of me spectrum exerdse ou the life of the lower animals. 
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OUR ASTRONOMICAL COLUMN 

pE Vico’s Comet of Short PERiOD.—According to 
the limits for the value of the mean diurnal motion of this 
comet when it was last observed, in 1844, assigned by 
Prof. Briinnow from his later researches, the results of 
'which are published in the Astronomical Notices issued 
during his direction of the Observatory of Ann Arbor, 
Michigan, it would appear that in the absence of any 
great perturbation a perihelion passage may be expected 
to occur some time in the twelve months following the 
beginning of December next, and those who occupy 
themselves in searching for comets might advantageously 
institute during that interval a systematic examination of 
the parts of the sky in which the comet must be situate 
according to different suppositions as to the date of 
arrival at perihelion. 

The comet of De Vico is most favourably placed for 
observation when the perihelion falls about Sept. 4, in 
which case it approaches the earth within 0*2 of our 
mean distance from the sun. It follows therefore that in 
1844, when the comet was in perihelion about midniglit 
on Sept. 2, the conditions were nearly at their best. The 
comet was detected at Rome on August 22, and was 
observed by O. Struve at Pidkowa, till Dec. 31. In a 
masterly discussion by Pi of. Hrunnow, entitled Mhnoire 
sur la Cojnltc Elfiptiquc dc De 1 ’u o, which gained the 
prize offered by the Royal Institute of the Netherlands, 
the elements for 1844 ^re determined by the most refined 
methods, and are accurately perturbed not only to the 
next return in 1850, when from the position of the comet 
in the heavens there appeared no possibility of its being 
observed, but to the second return in 1855, when the 
ptrihehon is fixed to August 6, ephemerides to facilitate 
Its re-discovery being added to the memoir. From what- 
ever cause, however, the comet was not found in 1855. 

The mean motion finally adopted in Ilrunnow’s memoir 
for the perihelion passage in 1844 corresponds to a revo- 
lution of 1996*3 days. In the subsc([uent calculations to 
which reference is made in the Ann Arbor Notue^y he 
finds a value which diminishes the period of revolution to 
1994*0 days, and, as regards the probable error of this 
determination of the amount of daily sidereal motion 
(649"'*936), he shows that his woik rather tends to exclude 
a greater one than 2". Nevertheless he particularly 
insists that too much stress should not be placed on this 
indication, pointing out the possible influence of a small 
but variable error in the sun's places, which were taken 
from Carlini's Tables, and likewise the effect of variation 
in the form of the comet during the time it was under 
observation, upon the deduced positions. It docs not 
appear upon what authority Brunnow assumes the reality 
of material changes in the aspect of the comet. The 
writer of these lines had the comet under frequent obser- 
vations particularly after the middle of October, when, as 
it was receding from the earth, variation of figure by 
influencing the judgment as to the point to be observed 
would have had most effect, and well remembers that 
even to the last week in December, when it had become 
little more than a glimpse-object with 7 inches aperture, 
there was still an extremely minute nuclear point, which, 
with a larger instrument, would admit of very accurate 
bisection. The comparison with the Pulkowa observations 
{M^motre, p. 29) affords no evidence of any effect of the 
kind suggested by Brunnow. 

Now there is one point, hitherto it is believed un- 
noticed in the astronomical periodicals, which bears upon 
ine non-recovery of the comet of late years. Brunnow 
nf approximation of the orbit of 
r if the orbit of the planet Mars at two 

?r ™ 42® and 2870 of heliocentric longitude. 

elements, we find that at the first 
between the two orbits was 0*0226, and 
at tne latter point 0*0104, distances which, as Brunnow 


remarks, are “ assez peiiics, pour produire des pciturba- 
tions sensiblcs, quelque petite que soit d’ailleurs la masse 
de la plan6te perturbatrice and it is to be borne in 
mind that the above distances, small as they ate, may 
have been diminished very sensibly by the effect of accu- 
mulated perturbation since i855> beyond which we have 
no calculation of the effects of planetary attraction. If 
the mean diurnal motion in 1855 were as large as 652''*o5, 
a value considerably within Brunnow’s suggtsted limits, 
the comet might have come into extremely close prox- 
imity to Mars at the end of August, 1866, in about 42"‘3 
heliocentric longitude. 

While, however, the above appears a certainly possible 
contingency, it is not, perhaps, necessary to suppose the 
existence of any unusual cause for th^ non rtcovery oi 
the comet. As occurs with most of these bodies, there 
are certain periods of the year at which obscivaiiou would 
be impracticable ; in the case of the comet of De Vico, 
this disadvantageous period would fall chiefly m the first 
four months of the year, the perihelion point then falling 
on the opposite side of the sun to the earth, and the incli- 
nation of orbit being very small. How far this may 
bear upon the question may be judged from the fact 
of there being no record of this comet having been 
observed between the year 1678, when Le Veriier idcn- 
tihes it with the comet discovered by Lahirc at l\ins, and 
the re-appearance in 1844 ; and it is worthy of remaik 
that the perihelion passage in 1678 fell only on<* week 
earlier than the date which may be considered the most 
favourable. 

A more particular examination of the comet’:s track in 
the heavens at dilTcrent periods of the year is deferred 
for a future column. 

Mira Crti. — T he minimum for 1876, calculated by 
A^rgclander’s formula of sines from the epoch of Schon- 
ieVrs last catalogue, i.e., by applying the snme pertur- 
bations to minimum as to maximum, falls September 1*2, 
and may theieforc be observed under favoirr.ible circum- 
stances. Theie are comp natively few good deter 
minations of the minima epochs, or of the magnitude of 
the star at these limes, whuh will justify a hint that it 
should be watched on this occasion. 

RhSOURChS OF SFRIUA AND BOSNIA 

T he small extent of country upon which the eyes of 
Europe are now centred lies too far out of the 
beaten tracks of travellers for much to be generally known 
as to Us capabilities or naluial resources; neverihelc>s 
the country is described in the few existing woiks as 
being very fertile, and the soil might be made much inoio 
productive were it not for the idle and dirty h ib.ts of ilio 
people. In these days of ‘‘Special Correspondents,^' the 
breaking out of a war, even 111 the remotest parts of the 
world, IS a signal for the dispatch of men of observation, 
whose duty it is to chronicle the movemeuts of the 
opposing parties, and, in some eases— we wish it were 
more often so — to give us glimpses into the habits of the 
people and the natural features of the country. Thus, we 
may in the course of a few weeks learn from the public 
press more about these matters in connection with the 
small districts now at war with Turkey than we are able 
to gain from books. The mines of Servia and the 
forests of Bosnia are twm of the principal sources of 
revenue to the countries. Both iron and copper can cJ^e " 
obtained, not only in large quantities, but also of ex- 
cellent quality. 7’he best Bosnian iron resembles that of 
Sweden, and is largely used in the^ manufactories of 
Gratz, in Styria ; quantities also pass into Dalmatia and 
Servia. These mines are mostly worked by English 
companies under concessions from the authorities. In 
the forests are several species of oak, including the ever- 
green, or Holm Oak (Quercus Ilex\ the Turkey Oak 
( 2 . Cerris), Q* A^gilops^ Q, infectoria^ and others. The 
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first two are of little or no use cconotnically, except 
perhaps, for their woods, and these are not so highly 
valued as those of other species?; the Q. however, 

which produces large acorns seated in very large cups, is 
valuable for the sake of these cups, which contain a large 
quantity of tannin, and are extensively used by tanners 
and dyers, being impoited to a considerable extent from 
the Levant under the name of Valonia. Q. infccioria is 
also a valuable species, producing, most abundantly, the 
large shining brown galls known as Mecca galls, used for 
dyeing purposes, in the manufacture of ink, and in the 
preparation of tannic and gallic acids. The principal 
value of the oaks in Bosnia seems to be in their timber, 
the staple use of which is in the manufacture of staves for 
casks, immense quantities of which arc exported. Amongst 
the pines occurring in the forests are Ptnus Paricto. 
P. marifwia, P. halcpevus, and others, as well as the 
Scots Fir, P^ '(viviwtns. Besides these arc other forest 
trees of more 'or less value, so that if the forests were 
properly worked, they would not fail to prove of great 
value. At pre.^ent, however, the right of cutting timber 
is held ch icily by foreign speculators, and has proved a 
source of wealth to many Austrians and Frenchmen 
who have embarked in it. 

One of the most valuable products, both of Bosnia and 
Servia, as at present developed, lies in their plum crops, 
many of the peasantry depending entirely on these fruits 
as the means of subsistence through a great part of the 
year. The plums, after being gathered, arc mostly dried 
in the form of prunes, the secret or art of drying being 
known only to themselves. The Bosnian plums arc con- 
sidered of a better quality than those either from Servia, 
Croatia, or Austiia, A quantity of spirit is likewise pre- 
pared from these fruits. Amongst other vegetable pro- 
ducts of the country may be included tobacco, potatoes, 
flax, hemp, walnuts ; and amongst cereals, wheat, maize, 
barley, oats, rye, millet, cV. Wheat and maize are the 
principal food jdaiUs consumed in the country, some of 
the other products being exported in comparatively large 

notfee of the resources of Servia, however brief, 
could not be dosed without a reference to the remarkable 
traffic in pigs, the value of which amounts to nearly one- 
halt of that of the entire exports of the country. In one 
year 472,700 of these animals were exported from Servaa, 
the bulk of which are fattened at Steinbruch, near Besth, 
in Hungary, where more than 500,000 pigs from various 
parts are fattened yearly. Their value is not on account 
of their flesh as an article of food, but exclusively tor 
melting down for their fat. , . , 

From these notes it will be seen that in Servia and 
Bosnia are numerous undeveloped natural resources, and, 
under a dififerent system than that which now prevails, 
both forests and mines might be made much more pro- 
ductive. 


NOTES 

The French Association for the Advancement of Science 
will meet this year at Clermont-Ferrand. This meeting will 
possess unusual interest, as the Puyde-DAme Ob-servatory will 
be opened for inspection for the first time to visitors. That 
establishment is now in operation, and the results of observations 
•* tflren are regularly registered in the fliilktin ie VObsmmtoire. 
A large subvention has been voted by the Municipal Council of 
Clermont and by the Puyde-Dome department, a local Com- 
mittee has been appointed for the reception of visitors, and the 
arrangement of excursions to the surrounding mountains, Mont 
Dorc, and others. The session will be presided over by M. 
Dumas. 

The Council of the Yorkshire College of Science have added 
another subject to those taught at the College, by providing -for 


a chair of Civil and Mechanical Engineering. They have elected 
as Professor, Mr. George Frederick Armstrong, M.A., F.G.S. 
Asso. Inst. C.E., who has for the past five years occupied the 
chair of Civil Engineering and Applied Mechanics in the McGill 
University, Montreal. 

The French Minister of Public Instruction, VExploratmr 
informs us, is occupied with the organisation of scientific mis- 
sions having for their object the study of certain determinate 
points in philology, geography, history, and commerce, both in 
France and the rest of Europe, as well as in Africa and America. 
The number of these missions will be thirty-two ; twenty-eight 
are already completely organised. Nine missions will be occu- 
pied with natural history ; one of these will investigate specially 
the fauna and flora of Switzerland ; four will undertake researches 
connected with medicine and hygiene, four others dealing with 
languages; twelve will be occupied with the history and special 
investigations relative to peoples which have disappeared, or 
nearly so, as well as to their remaining monuments. Finally, 
three missions will undertake astronomical and meteorological 
investigations. 

Till following are the numbers of visitors to the Loan Collec- 
tion of Scientific Apparatus during the week ending July ,22 : — 
Monday, 2,275 ; Tuesday, 2,466; Wednesday, 486; Ihursday, 
^93 ; Friday, 441 ; Saturday, 2,770; total, 8,831. During the 
present week 12 demonstrations were given on Monday, 12 
on Tiiesflay, 5 on Wednesday ; 7 are to be given to-day, 5 to- 
1 morrow; and 4 on Saturday, including the daily lectures to 
science teachers. 

M. SciiuTZKNUERtiKR has been appointed to succeed the 
late M. Balard in the Chair of Chemistry in the College dc 
France, 

Am International Congress of Geography will he held at 
Brussels on Sept. ii. All the governments have been invited 
by the King of the Belgians to send delegates. The object of 
this Congress is the organisation of an international scientific 
expedition to Central Africa. 

The Report of the Radcliffe Observer ” for the year ending 
June 30 last, shows that the work of the Observatory has been 
carried on with efliciency. In all departments much good work 
has been done, and it is satisfactory to notice that the “ Third 
Radcliffe Catalogue ” has been commenced at last. Mr. Main’s 
observations confirm those of other observers with regard to the 
recent remarkable absence of spots from the sun. 

A I.ETTER in the current number of the Planters^ Gatdte 
draws attention to the continued importation and sale of filth, 
under the name of tea, which trade is carried on under the 
eyes, so to speak, of the Government officials themselves. The 
writers say ; — “ We have recently seen samples of mouldy refuse 
and dust which is now being retailed at the east-end at the rate 
of 2 oz. for id., or equal to ^d. per pound, duty paid. We sub- 
mitted the samples to an official occupying a responsible position 
in the city, but were informed that the Government could not 
interfere, as the rubbish had passed the Custom House. Three 
or four hundred packages of ‘Maloo mixture’ have been de- 
livered from one of the up-town warehouses during the fortnight 
for shipment, we understand, to Rotterdam.” 

In connection with the recent Thunderer disaster, we would 
draw attention to a lecture given to the Engineering Class in 
the University of Glasgow by Prof. James Thomson, ** On the 
Principles of estimating Safety and Danger in Structures in 
respect to their Sufficiency in Strength.” It is pubbshed by 
Maclehose of Glasgow. 

A French barrister who died recently left by his will two 
large bouses to the city of Paris, for the purpose of establishing 
I a new municipal college. The houses have been sold for the sum 
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■ and the municipal council is now busy 

'iTout the conditions of the will. It is said many 
" l^^ovements will be earned out in the new establishment. 

A STATUE has been erected at Bayeux (Calvados) to M. de 
Caumont, who originated forty-two years ago the Congress of 
the French learned societies of the provinces. This year the 
meeting will take place at Aulun (Haute-Mame) in the beginning 
of September. 

Lieut. Christie, R.E., writing to us from Madras with re- 
gard to the ui?e of selenium in telegraphy, says that if we could do 
away with the man (or woman) signaller, and substitute a commu- 
tator actuated by a current of electricity generated by the action 
of light upon a piece of selenium, we should (supposing the 
sensitiveness of the selenium to be adequate) have a combination 
capable of enormously increased rapidity. 7 'he message to be 
transmitted would be first set up (by mechanical means) in the 
' Morse character, in long and short slits in an opaque screen ; 
; and this perforated screen being passed rapidly between the 
selenium and a source of light, the currents of electricity would 
be generated which are required for actuating the commutator. 
The possibility of such a combination depends on the sensitive- 
ness of selenium to the influence of light. Assuming the com- 
bination to be possible, the rapidity of signalling would seem to 
' be limited only by either the mechanical conditions of the com- 
mutator (or relay), or the power of the printing instrument at 
the receiving station, 

Everyone will be glad to hear of Mr. Stanley’s safety, and 
of the success of the African Expedition, of which he is head. 
From the brief notice in yesterday’s Telegraphy we learn that 
several despatches have been received from Mr. Stanley, the last 
dated April 24, 1876, from Ubngwe, in Unyamwezi, within 
\ fifteen days of Ujiji. Mr. Stanley further explored the Victoria 
Nyanza, and inflicted one of his legrettablc severe punish- 
I ments ” upon the people of Bambireh, for a former attack. The 
" district between Victoria and Abert Lakes was explored, and a 
^ strange tribe of pale-faced people ” was met with in the “ cold 
uplands ” of a remarkable mountain, Gambaragara, lie returned 
to Uganda, whence he set out to Ujiji, exploring the Kagera 
t River, Speke’s “ Lake Windermere, ” and the hot springs of 
Karagwe. W'e regret to notice from a Daily Nnus telegram 
that the Italian African Expedition has been badly treated by 
the Emir of Zeila.” 


The number of denizens of the Southport Aquarium has been 
lately increased by the birth of no less than 1,000 sea-horses in 
one of the tanks. 


In Prof. Loomis’s “Contributions to Meteorology,” fifth 
paper, just published in the American journal of Science and 
; Arts, an important point suggested is that when barometers are 
I low and temperatures high in Iceland, barometers are high and 
I temperatures low in Central Europe, and similarly that a like 
I relation exists between the barometers and temperatures of the 
I Aleutian Islands and those of the United States — the influence 
I in both cases being most decided during the cold months of the 
|year. The idea here thrown out is deserving of a thorough in- 
fifvestigation by the facts of observation owing to its important 
j^arings on weather-forecasting. It is shown in the same paper 
/|that, in the course of storms, the amount of rainfall is lea.st when 
gthe pressure at the centre of the storm is increasing, or when the 
^torm is diminishing in intensity ; and the amount of rainfall is 
greatest when the pressure at the centre of the storm is decreas- 
ing, or when the storm is increasing in intensity, the effect being 
Hlso most decided during the colder months of the year. 

The French Alpine Club will hold a General Congress at 
jSne^ August 13, 14, und 15. All the sections of the 
rrenen Alpine Club will be present, and the Englisb, Italian, 


and Swiss Alpine Clubs are expected to send a large namber of 
representatives. 

The Vienna earthquake, to which we refeired last week, 
occurred on July 17 at 1.22 ...m. The principal seat of the 
commotion was Scheibbs, a small country place forty miles west 
of Vienna ; almost every house in Scheibbs has been damaged. 
The area of the commotion was very large, equal to about two- 
thirds of England. It reached Austria proper, Moravia, part of 
Bohemia, and Hungary. The last earthquake in Vienna was 
on January 3, 1873. Fifteen instances of earthquake have been 
recorded in Vienna from the [beginning of the thirteenth to 
the end of the eighteenth century. None of them produced any 
real damage, except those of SeptemV.er, 1590, and December 4, 
1689. 

That International Exhibitions have not quite failed to attract 
the attention of the world, is proved by the success which is 
attending the great undertaking at Philadelphia. A pamphlet of 
sixteen pages “The F'ore.st Products of Michigan at tlie Centen- 
nial Exposition,” by Prof. W. J. Beal, of the State Agricultural 
College, just received, is one of a shoal of similar csbays which 
always emanate from these great shows, and which are often 
valuable contributions to the knowledge of the natural resources 
of the countries upon which they treat. Michigan, as is w'tll 
known, is the head-quarters of the American timber trade ; of 
this fact we are rendnded that two-thirds of the lie.st limber 
known in the New^ York, Philadelphia, and Poston markets is 
obtained from Michigan, besides which a good deal comes to 
Great Britain and Gennnny. Of North American building 
woods much in demand in the country may be nu ntioned pitch- 
pine, and the timbers of other species of the genus I inus, w hile 
among ornamental w oods that of Acer saccharimim, the sugar or 
bird’s-eye maple, as well as the black walnut, Jnglans nigra, are 
extensively used. With the natural charactei i.sf ic belief in his own 
country's greatness the author compares unfavourably not only 
the forests of Great Britain but also those of every other part of 
the globe, South America included. 

Mr. G. E. Dobson, of the Royal Victc ria IIos])ital, Kctley, 
has just issued a very useful monograph of the Asiatic Chimp- 
teni, founded upon a personal examination of almost all the 
materials available for the study of the Asiatic members of this 
group both in India and in Europe. 'I'o it is added a catalogue 
of the specimens of bats contained in the collection of the Indian 
Museum, Calcutta. The confusion hitherto existing in this 
difficult group of naaminals is very great, and Mr. Dobson has 
done excellent .service in putting them to rights. The catalogue 
is printed in London by order of the Trustees of the Indian 
Museum. 

The veteran naturalist. Dr. R. .Schomburgk, .sends u.s his 
Report on the Progress and Condition of the Botanic Garden 
- and Government Plantations at Adelaide, South Au.sfralia, for 
the year 1875. The Garden seems to be in a most flourishing 
condition, the copious and wide-spread rains of the past ytar 
having had a roost beneficial influence upon it, as u])on the 
country generally. The Zoologiaxl branch of the estaMi.sbmcnt 
has received many accessions, and a long list is given of phints 
added during 1875, to those already in cultivation in the Botanic 
Garden. v> » 

The American naturalists have lately devi led their .attention to 
“ Guadeloupe ’’—not the West Indian Island commonly known 
by a similar name, but a small island lying off the coast of Lower 
California, 220 miles south-west of San Diego. Eleven land 
birds were found by Dr. Palmer upon Guadeloupe Island, and 
specimens of them were transmitted to the National Museum at 
Washington. It is a most noteworthy fact that ez^^ery cue of 
these land birds is distinct from those found on the neighbouring 
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mainland, allbougli cath of ll.cm has a aminental representative 
mote or less nearly related. Variation in Guadeloupe seems to 
proceed at a rapid pace. 

Wr. have received the Ninth Annual Report of the Peabody 
Institute of Baltimore, from which we are glad to see that all 
departments of the Institute have been doing their work satis* 
lactorily during the past year. We notice, from the librarian’s 
report, that of the books taken out of the library a large pro- 
portion belsnged to the various sciences. 

Messrs* Stanley of New York and New Biitain (U.S.l, 
have devised a metre diagram, intended to supply a want long 
felt by all who undertake to study or teacli the metric system. 
The diagram contains a full metre, with its various divisions and 
sub-divisions clearly indicated, and also an English yard with its 
sub-divisions, so tliat the two measures can be at once compared. 
To these are added explanation', of the system, a variety of tables, 
equivalents, rules, &c,, the wliole forming an excellent apparatus 
for the effective teaching of this scientific method of measure- 
ment. 

The series of the Mull Jins of the United States National 
Museum, prepared at the request of the Smithsonian Institution, 
and published by the authority of the Secretary of the Interior, 
aheady embraces some very interesting and important memoirs 
relating to the collections in the National Gallery. The first of 
the series, by Prof. Cope, contains generalisations a^ to the geo- 
graphical distribution of reptiles. 'Phe second Bulldiity prepared 
by Dr. J. II. Kidder, U.S.N,, consists of a history of the birds 
collected by him during the transit of Venus expedition on Ker- 
guelen Island. This, besides describing new species, give.s a 
great deal of information as to the habits of the gulls, jretrcls, 
penguins?, &c., of that little-known region. The third lUdldin 
completes the notices of the natural history of Kerguelen I.sland 
by an article describing the eggs of tlic birds, together with a 
list of the plants, locks, mammals, fishes, molluscs, ami other 
representatives of the jieculiar animal life of the .South .Seas. In 
the pamphlet is also an enumeration of the .specimens collected 
by Dr. Kershner, of the navy, in New Zealand. The pamphlet 
concludes with a critical investigation, by Dr. Kidder and Dr. 
Coucs, of Chionis ininor^ the lesser shcalh-bill. 

The third edition of Prof. Snow’s catalogue of the birds of 
Kansas has lately been published by the Kansas Academy of 
Science, and contains some important additions to the pievious 
list. The present enumeration .amounts to 294 specie^ making 
an addition of twcnty-lhiee species and one variety sines the 
publication of the second edition in October, 1872. The 
number of s^'Ceies mentioned as breeding in the State is 13O. 

I’rof. Marsh continues to find objects of interest in the 
immense collection o! fossil veitebratcs gathered by himself and 
his assistants in the West during the past ten years. We have 
already referred to his discovery of a new form of pterodactyl, 
characterised by the entire absence of teeth, and their probable 
replacement by a Injrny sheath like that of the bill of modern 
birds. lie now announces two additional fossil birds po.«scssiDg 
teeth implanted in sockets. One is a new s])ecies of the first 
division, Ilesferot uis^ and the other forms the type of a new 
genus, LesUrnis (Z. crasst/a)^ the remains of which indicated a 
large swimming bird, fully six feet in length from the bill to the 
end of the toes. 

The Caiholic Universities seem to have been a failure in 
France. According to an official account published by Govern- 
ment, about a hundred pupils have been registered in law. The 
number of medical students is limited to a few dozen in medicine, 
and there are only eight in science. However, the Catholics are 
collecting funds with unabated spirit, and 3,000,000 francs are 
said to be in hand for opening a Law Academy at Marseilles. 

From the Report of the Auckland Institute (New Zealand) 
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for 1875-76, we are glad to see that that society will soon have 
a new Maseum building of its own. The Report contains a 
list of important papers which have been read at the Institute 
during the session. From New Zealand also comes the Report 
of the Auckland Acclimatisation Society, which, amid many 
discouragement, is doing good work by the introduction of 
salmon, trout, and various birds into the country. 

The Report of the Rugby School Natural History Society 
is the largest yet issued, and contains several papers highly 
creditable to the young member.s, and showing that their writers 
are in .a fair way of training lliemselves to be goo<l observers. 
Among other papers worthy of mention, arc the following : — 
“ On the Symmetry of Flowers and Inflorescence,” by V. II. 
Velej ; “ On Drops,” “ On Sound,” and “ On Impressions,” by 
II. F. Newall ; “On the Effects produced by Shadows under 
Water,” by If. N. Hutchinson. Appended are various .sec- 
tional reports and ten plates illu.strating the papers, eight of 
which are drawn by members of the Society. Altogether tlie 
Society is to be congratulated on the Rej^ort. 

A I.IST of papers read before the Priestley ( lub, Eecd.c, 
during its first session, October to June, 1875-76, has bc\n pub- 
lished. Thirty-six papers have been read, all of l!iem c n 
subjects of great scientific importance. 

Mr. G. IL Kinaiian has published in a separate form bis 
paper on ‘‘The Lagoons on the South-east Coast of Irelnu'C” 
read before the Institution of Civil Engineers. 

The Proceedings of the Tdverpool Naturalists’ Field Club, for 
shows that that Society continues to do good and steady 
work. There is an interesting address by the rrcsident, the 
Rev. II. H. Higgins, on “The Names of Plants.” 

Part 40! Vol. 1 . of the Tnmsactions of the Watford Natural 
History Society contains a lecture, by Prof. Morris, on “ d lie 
Physical Structure of the L{)ndon Basin con^Jered in its relation 
to the Getrlogy of the neighbourhood of Watford a paper by 
Mr. R. A. Pryor on “ The Supposed C’halybeate S)>ring at Wat- 
ford, and on the Medicinal Waters in Herts,” besides the rain- 
fall in 1875, and miscellaneous notes and observation-;. 

In reference to Mr. C. G. O’Brien’s letter (vol. xLv. p. 123), 
orr the beautiful spring-trap arrangement of the stameirs of 
Kalmta, a correspondent writes that the point has already been 
noted by Dr. Robert Brown, in his “Manual of Ht^iany,” 

p. 440- 

The following varieties have been added to the taidc'; of the 
Royal Weslmin?ter Aquarium during the past week ; — loper, 
or White Hound {(jaicus canis)^ Sting Ray [Tngon pastinaca)^ 
Red Mullet {A/uJus stirmuUJu,)^ Iloar-(ish {Captor opi7), 
Cumber, or Smooth Serraims [Scf ranus cah Pope, or Riitf 
[Acerina cernua). Barbel {Bat bits jluvuUilis)^ English Carp 
{Cyprinits carpw)^ presented by Mr. \V. R. Killitk ; Sen 
Cucumbers {IJoioihnt ia niger). 

The additions to the Zoological Society’s Gardens during the 
past week include eight Jameson’s Gulls {Larns janusom) from 
Australia, presented by Mr. A. H. Jamrach ; a King V^ultur.* 
{Gyparchus papa) from Tropical America, two South America u 
Little Bitterns {Butorides cyanurus) from South America, a 
Green-billed Toucan {Ramphastos discolnrni)^ four Sayaca Ta- 
nagers {Tana^ra sayara), six Festive Tanagers [Caliiste J<sJva), 
six All-green Tanagers {Ckhropkonia viridis\ two \holet Ta- 
nagers {Buphonia violacea) from Brazil, a Jhown Howler 
{Mycetes fuscus) from Panama, a Madagascar Squirrel {Sciurus 
madagascarensts) from Madagascar, purchased ; two Australian 
Bustards {Eupodotis ousts alts) from Australia, deposited; an 
Eland {Onas cannet)^ nine Amherst’s Pheasants {Thaumaha 
anther sHa\ thirteen Gol 4 Pheasants {Thaumalea pkta)^ bred in 
the Gardens. 
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SCIENTIFIC SERIALS 


Minds July.— This number has very little of interest for 
the general reader. Helmholtz, on the origin and meaning 
of geometrical axioms, maintains that geometrical axioms, in 
the form in which it maybe maintained that they are not derived 
from experience, represent no relations of real things, that they 
have real import only when certain principles of mechanics are 
conjoined with them, and that then they are amenable to expe- 
rience, and may be matters of inference.— Prof. Flint makes a 
clever fight for the non-derivative origin of moral ideas. He is 
very hard on the associationist philosophers. The lavi s of associa- 
tion, he says, will not explain how virtue, if at first loved merely 
as a means to happiness, comes subsequently to be loved for its 
own sake, apart from happiness. He denies that transformations 
of this kind arc ever performed, and tries to show that in the 
case of avarice, the typical instance of the as^ociationists, there 
is no such thing as the love of money for its own sake.— Mr. 
Pollock attempts to show, in reply to ^rr. Sidgwick, that the 
doctrine of evolution is not quite without ethical value. He 
doubts whether the problem of the ultimate sanction of ethics 
in individual thought can strictly be deemed even rational. This 
is rather sad from our moral philosophers ; with theology it has 
always been rational and simple enough. — Under the title. 
“The Original Intention of Collective and Abstract Terms’* 
Max Miiller endeavours to make out that Mill in his definitions 
of mind and of matter lo&t himself among words, and only 
jumped out of the frying-pan into the fire. — Mr. Shad worth H. 
Hodgson concludes his papers on philosophy and science. He 
opposes to pure ontological speculations the psychological im- 
possibility ot ever tiansceiiding the duality of subject and object. 
He retains for philosophy, however, a region avowedly beyond 
science, the same supra-seiisible that Lewes rejects. — Mr. 
r.indsay gives an appieciative account of the Philosophy of 
Hermann Lot/e, whom we are called cn to admire as taking 
account of the spiritual no less than of the mechanical side of 
the universe. The histoiy of philosophy at Dublin is written 
by Mr. Monck. — Among the Cutical Notices is a reply by Prof. 
Pain to the arguments by wdiich Mr. Alexander trie«, in his 
Moral Causation,’^ to estalilisli the doctrine of human freedom. 
Prof. Ilain is exactly in his clement, and the argument is exqui- 
fcitely neat. — In each of the three numbers of I\hnd there have 
been notes on a question between Mr. Lewes and Prof. Lain, as 
to the warrant for our belief in the uniformity of nature, which 
show how difiicult it is fur xdiilosopliers to make themselves 
undcr..lood by one another. 


Anuitlat Jer Physik und Chevtie^ No 4, 1876. — 
In this number wc find the second part of M. Wiiikelroaiin’s 
memoir on heat conduction in gasts ; treat ing chiefly the subject 
of the relation of heat-conduction to temperature. The experi- 
ments were made with three apparatuses of dilferent dimension.s, 
consisting essentially of a splierical glass vessel with the bulb of 
a thermometer at the centre. The vessel could be filled with the 
gas to be examined ; it was then placed in melting ice, boiling 
water, &c., and the time of cooling was observed. The theories 
of Clausius and Maxwell dififer in the law they assign for vari- 
ation of heat-conduction with tlie temperature. According to 
Clausius, the conduction incieasts pioportionally to the square- 
root of the absolute temperature j according to Maxwell, pro- 
portionally to the temperature itseP. I'he experiments of M. 
Winkelmann so far favour Maxwell’s view of tJie law (though 
he does not regard them as confirming Maxwell’.! theory, iii 
which the hypothesis of a repulsive force between the molecules 
acting proportionally to the filth power of the distance, docs not 
sigree with experience, Thomson and Joule having shown that 
attractive, and not repulsive forces, act between the molecules). 
If the beat-conduction of air or hydrogen at o® be made equal 
to I, then at 100® it is equal to i’364. The co-efiicient for 
carbonic acid is considerably greater ; the conduction at loo*^ 
(tnal at o® being -= i) is i *593 ; but it is less than the theoretical 
(I’Gqi), the variation of the specific heat of this gas with 
temperature being taken into account. M. Winkelmann further 
pom s out that the temperature co-efficient of friction of gates 
docs not with that of the heat conduction. — In a contri- 

Duii^ to the theory of the galvanometer, by M. Weber, will be 
louna some useful directions in construction. Among other things 
he shows that galvanometers with “ current- curve ” of the form 
hnes connected by semicircles will, with only 
f, expenditure of wire, show one-third greater sensi- 
bility than corresponding galvanometers with circular current 


Ctttve.-M. Nwsen offm an explanation of elasac reaction based 
on views fumtehed by the mKhanical theory of heat as to the 
constitution of bodies. -M Holts descibes a good apparatus 
for rendering visible the duration of the retarded diicharge 
through rotation of the place of passage of the spailc. it is only 
for spaiks of long duration, and is mwnt in stime sort as sup- 
plementary to the Wheatstone mirror arrangement as improved 
by Feddersen. The objections to which that apparatus is open, 
that it involves a weakening of the already weak light of the 
short discharges for which it is used, and that the extent of air 
to be biokcn through by the discharge is not invaTialde, here fall 
away. — In a new form of tuning-fork described by Dr. Kimig 
the arms are penetrated by canals, which are couuccUd below, 
and mercury is pressed up in them to any required height, from 
a neighbouring leservoir of the liiiuul; thus the tone is varied. 
The arms are excited by electrical means, as mere drawing 
of the bow would give sounds of too short duration. — Among 
other apparatus described are models of inclined planes, and 
an arrangement for illustrating the laws of jiarallelograin of 
forces. — M. Klein, from the Mineralogical Museum at Kiel, 
makes some contnlmtions to a knowledge of gypsum. 


Mtmoria della Sicietli degli Spettfoscopxdi Jtaliani^ January, 

1876. — .Statistics of solar eruptions in 1871, by Prof. I'acchini. 
It appears from these statistics that the number of erujitions on 
the western limb was double that on the eastern, the numbers 
being 66 and 3 1 respectively, observed on 1 22 days. The num- 
ber on the southern hemisphere was one-third less than that on 
the northern, and the zone on which the most eruptions occurred 
is between 70® and 80® N. F.D., one only was seen north of 30’ 
N.r.D. — Notes on spectroscopic observations in 1875, W 
Bredichin. — Researches on electro-static induction, by G. Pisati. 
— Researches on magnetism, by G. Pisati and S. Secehiloni. 

February. — Daily notes of spots and facul.e near the hml) of 
the sun, obsened spcctioscopically ami directly, commencing 
February, 1874, by Prof. Tarrhini. The rtveisal of the lints 

Pf Py iPy 1474* 4023, and 5017 appears frequent. The same 
observer gives the jiusilions on the limb of the sun at which 
magnesium was seen from March to June, 1874. 

Alarch.— On the diiection in space of the tail of Coggia’s 
comet, by Prof. G. Loien/oni. Tables accompany the jiaper, 
showing co-or<linates for the ptiiotl from May 18 to July 14, 
1874. — I’lof. ScliiaparelU gives a table of dates for 1876 and 

1877, on which falling stars should be looked for. Table of .solar 
spots observed in Febiuary .and March last at I'alermo. Statis- 
tics of solar eruptions observed in 1874. It ajipears that the 
number of eruptions on the western limb were three times that 
on the eastern, the number on the north being about one-fourth 
greater lb m those on the south. 

April. — On the irdlucnce of eosin on the photographic action 
of the solar spectrum upon the bromide and bromo-iodide of 
silver, by Capt. Waterhouse. The watery solution of eosin gives 
by absorption two bands at about E and the alcoholic 
solution gives the bands ratlier nearer the red end of the spec- 
trum. The action of this sub«>tance wdien added to the bromised 
collodion, or when a watery solution is poured over the sensitive 
plate, is to give greater sensibility to the plate for the green rays 
than to tlie blue, indigo, or violet, the maximum action being 
below E, extending to about half way to />. (.)rdiiiary wet 
eollodion plates prepared with ])iomo-iodiscd collodion contain- 
ing eosin prolongs the spectrum nearly to D . — Solar eruptions 
observed in 1872 by Tacchini, and spectroscopic observation on 
the suu in April, 1876. — The tramspai ency of the air, by Prof. 
Ricco. 


Zeitickrift dcr Oesterreichischen Gesellschafi fiir Meteor ohi^iry 
April I. — A paper lately appeared in this periodical, by Director 
Mohn, on the cause of the deeper barometrical depressions in 
winter than in summer, giving the author’s reasons for having 
changed his opinion on the subject since the publication of his 
“Grundziigen der Metcorologie.” In the pi esent number we 
have a letter from J)r, Gustav Hcllmann, upholding Herr 
Mohn’s first explanation. Having shown how difference of 
barometric pres.sure depends upon difference of teinperature and 
differences in the heights of the differing columns of air, and 
upon diffcieuces in humidity, and how these give rise to ascend- 
ing currents, he slates that the up-draught must be stronger in 
winter than in summer, because (i) the differences of tempera- 
ture between two places are greater in winter than in summer, 
or the isotherms are nearer together ; (2) decrease of temperature 
wiUi height is half as great in winter as in summer ; (3) the air 
is more saturated with moisture in winter. He lays stress upon 
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non, or into the stomach, or the connective tissue. The svmn 
toms ore detailed, ^yithottt esception, the doses of araenioM 
acid proved more rapidly fatal than those of arsenic acid. The 
acid salts behaved similarly to the free acids. The fact is against 
f.lunck and Leyden s view, that arsenious acid in the blood is 
oxidised to arsenic acid, and that only as such it dissolves the 
blood-corpuscles, and causes fattening; of various tissues and 
organs. The authors think it probable that when arsenic acid 
is introduced into the blood it is reduced to arsenious acid, and 
therefore its action appears more slowly. They further descrilic 
some experiments on the use of toxical substances to counteract 
arsenic acids.— M. Wohler describes the properties of a fluorine 
mineral irom Greenland, named “ Lachnolilh.”— The remaining 
papers are mostly on chemical subjects, the principal one being 
by M. Httbner, on two niiro-saiicylic acids and their employ- 
m«nt in determining the nature of the hydrogen atoms iuben/ol. 


SOCIETIES AND ACADEMIES 

London 

Geological Society, June 21. - Prof. P. Marlin Duncan, 
K,R..«., president, in the chaii.—Mr. Hector Maclean and Mr. 
Samuel Trickett were elected Fellows, and Dr. L. Riitimeyer, 
of Bade, a Foreign Correspondent of the Society.— The lollow- 
ing communications were read : — i. On the Jee-fjords of North 
Greenland and on the formation of fjords, lakes, and cirques in 
Norway and Greenland, by M. A. Helland. Communicated by 
Prof. A. C. Ramsay, F K.S. Tlie autlior described in great 
detail his observaiions on the glacial phenomena of Greenland, 
and applied their results to tlie consideration of the traces of 
glacial action exhibited in Norway. Ilia view of the course of 
events in Norway is as follows Before the Glacial epoch 
thousands of streams commenced the work of erosion and pro- 
duced valleys. During the Glacial epoch these valleys were 
enlarged and lake-basins wtre hollowed out. The <iescending 
glaciers ground out fjords to their full length when the Glacial 
epoch was at its highest, but as it declinoil the glaciers ground 
out the inner part to a still greater depth, jiroducing the piesent 
characters of the marine fjords, and giving rise to lake-hollows 
in other places. That tlie glaciers once extended beyond the 
fjords is shown by moraine-matier being dredged up. Some of 
the sea-banks and islands off Christiania- fjor<l arc old moraines ; 
and if Norway should be raised 400 metres, these banks would 
show as moraines and plains before the lake-basins of the fjords. 
2. On the drift of Brazil, by Mr. C. Lloyd Morgan. The 
author described the position and mode of occurrence of large 
boulders of gneiss and granite in the red drift of Brazil and on 
the slopes of hills even at con.^iderable elevations, and stated 
that, like Prof. Agassiz, he could not see how these could have 
been transported to their present positions except by the agency 
o^ice. He is inclined to believe that the drift, if of glacial 
origin, was not formed by glaciers taking their rise in any of the 
peaks indicated by him, but by an almost universal Sooth- 
American ice-sheel. — 3. Recent glacial and aqueous action m 
Canada and the drift-uplands of the Province ol Ontario, by the 
Rev. Wm. Bleasdell. Communicated by the President. The 
author described the glacial action which lakes place every 
winter in Canada, especially on the River St. Lawrence and Us 
large lakes. — 4. The glacial cbmate and the Polar ice-cap, by 
Joseph John Murphy. Tlie author agrees with Mr. Croll in 
thinking that a Glacial epoch must be one of maximum eccen- 
tricity OT the earth's orbit, and that the northern and southern 
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Mart., and />. undahis, Defr. He was not prepared to describe 
das a distinct species, but suggested for it the name oi Pro- 
ductus complcctcm, in allusion to its embracing habit, in case of 
distinct. The Spiri/erma dtscribed by the 
author was compared by him with .S’, aistafa, Schl., var. octo- 
pticata. Sow., and wuh .S’, wscu/pta, PhilL, from both of which 
It diilcrs m certain characters ; but as only one S])ecimen has 
been met with, he refrained from ffiunding a new species u»>on 
It. The specimen is from Fullartoii C^uarry, near Temple, 
V.dmburghslure.— 7, Notice of the occurrence of lemains of a 
P»dtish. tossil Zeii^lodon [Z, ^vanklyni, .Seeley) in the Barton Clay 
of the Hampshire coast, by Harry Govier Seeley, F.L.S. In 
this paper the author described the remains of a species of Zlkq- 
hdon obtained by the late Dr. A. Wanklyn from the Barton 
Uiff, consisting of a great pari of the skull, about the same size 
jis that of Zat^hdon bmchyi^poudylusy Muller. The species, 
named Z. ivanklym in memory of Us discoverer, differs troni all 
known species of the genus in the shortness ot the intei spaces 
between the teeth.— 8. On the remains ol linivs hordwcUensiSy 
from the Lower Hordwell beds in the Hordweli Cliff, e mlained 
in the Woodwardian Museum of the University of Cambridge, 
by } larry Govier Seeley, F. 1 .. S. The remains desciiheil by the 
author con.sist of some fragments constituting the greater part of 
the plastron and carapace of a species of P/Nys, for which ho 
proposes for the species the name of A’wi'J /lordrurl/cftsir.—^. On 
an as.sociated series of cervical and dorsal verlebr.^ of Polypfych9- 
don from the Cambridge Upjier Greensand in the Woodwardian 
Museum of the University ot Cambridge, by Harry Govkr Seeley, 

1 * .1 i.S. The author descrdied m detail the structure ot the atlas and 
axis and of the 6ve succeeding (cervical) vertebra* ; nine dor^al 
vertebrte were also described.— 10 On Crocoddiis icemeus 
(Seeley), a second and larger s))ecies of crocodile from the Cam- 
bridge Upper Greemsand contained in the Woodwardian Museum 
of the I’niversity of Cambridge, by Harry Govier Seeley, F.L.S. 
II. On Macritro.sau} HS semnus (Seeley), a long-tailed animal 
with procoelous vertebrae, from the Cambridge Upper Green- 
sand, preserved in the Woodwardian Mu.seum of the University 
of Cambridge, by Harry Govier Seeley, F.L.S., F.G.S. 

UPo continued.) 

Geologists' Association, July 7. —Mr. William Carrutherr, 
F.R.S., president, in the chair.— I^art ii. of the geology of Brighl 
ton, by Mr. Howell. — On the British Pal.nozoic Arcadie, by J. 
Logan Lobley, F.G.S. — It was admitted that any classification of 
the LameJlibrancbiate fossils of the Balscozoic rocks must be liable 
to considerable subsequent modification since the generic po.«.iiion 
ofniany .species onaccountofimperfectpreservation cannot begiven 
with certainty. American palaeontologists had added largely to 
our knowledge of Paljcozoic Arcadee, and the recent investigations 
of Mr. Ilicks bad extended the known stratigraphical range of 
this family as well as of the cla.'-s Lamellibranchiata. 3 he author, 
objected to the retention in Arcadm of sinujialhal genera, and 
proposed that these should constitute a new group, the Ledida. 
After eliminating several of the generic names which had been 
employed by authors, the genera allowed to stand were separately 
described, and the species by which they weie represented in 
British Palaeozoic rocks enumerated. The stratigraphical distn- 
bulion of these species was shown by two tables, with which the 
paper concluded. 

Entomological Society, July 5. — Prof. Westwood, presi- 
dent, in the chair. — Mr. Douglas exhibited some rare British 
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Bettes of llalticinse; and Mr. Peter Cameron connmun.cated 
descriptions of new genera and species ^®"‘brediiiidic and 
Siriciciic chiefly from the Fast Indies, in the collection of the 
S MuseL^.-Parl II. of the Tran>ac,u,ns for 1876 was on 

the table. 

German Chemical Society, June 26.— 11 . Vohl proved 
that i^s.ie l>y fermentation yields ordmary, and not para- 
laeticacid.-W. Modinger has obtained several octyl-compounds 
from octylic alcohol (derived from Uie seed of Ileracleum spon- 
dyliurol.’^ir., octylcne, ioiiide of octyl, octylic and octyl-ethylic 
efher octyl-sulphate of barium and mono-octyl phosp^e. 11. 
BrunVr and K Brandenburg have found succinic acid in sour 
craDes — E. Klimenko, by treating lactic acid with bromal, 
has'^^btaiiitd lactid-bronial C.H,Hr, 0 ,, identical with thej.ro- 
<luct obtained by acting with biominc on lactic acid. _ 11. 
WillKerol has replaced chlo.inc m dn.uro-chlorobenz, by 
Nil l)Y sn and by the rcsulucs of aniline and of ben/idinc. — 
I Birth and 1 1 . Sennhofer, by treatiiit^ Cbll^CN benzomtril with 
a mixture of oil of vitriol and phosphoiic anhydride and after- 
wards with water, have transformed it into crystals of diben- 
/amide {L\n,n)MH, the h>drogen of which ^n be replaced 
bv different metals.— 'Ihe same chemists have obtamtd the thini 
isomeric or metd-phenol-sulphurous acid by fusing benzol-disu - 
phurous acid with potash, and interrupting the fusion before both 
groups SOxII have been replaced by OK. The result is a 
potash salt soluble in alcohol — CfiH50K.S03K. A. FleHchcr, 
in treating diphenyl sulphurca with fumingniuic acid, lias obtained 
letianitroazox>benzol-C,2Ue,)W03)4N,0.-Thc same chemist 
described springs containing free sulphuric acid which occur m 
caverns of the Budos Mountain in llungaiy. 

Tulv 10.— A. W. Hofmann, president, in the chair. --h. 
Krafft has transformed iodide ot hexyl Cg II, 3! into perchloro- 
benzole C-Clo by treating it with chloride of iodine. 1 he same 
chemist, conjointly with F. Becker, described the formation of 
two isomeric dichloro-napthalenes, which, according to these 
experiments, is always preceded by the formatiori of an addi- 
tionproduct CioH^Cl^.-V. Merx has transform^ a number of 
atonmtic substances into CgClg by treatment with ICI3.— Th. 
Roller communicated further researches on the preserving proper- 
ties o( bisulphuret of carbon, and its application for preserving 
nieat, and vegetables.— K. de Sou/a described amalgams 
of the formula; NajHg, KaHg, Au„Hg, AUjHg, Agj,Hg, 
Agiillg, Ag^Hg, Cu,„llg, Ca„Ug, I’bsHg.— H. Welde has 
established, the following reaction ; — 

Xanthoirenn«4v nf n'lvnlnhmlirarbGthlonate of 
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Xanthogenatc of 
potassium. 


Chlorocarbouic DUulphodicarbothionate of 
ether. ethyl. 


C0^'|;^*“6+2KCI. 

ethylcarbonaie of potas.siuni. 


Disulphodicarbonate of ethyl forms splendid yellow needles. — ^C. 
Bottinger has transformed pyroracemic acid CjH^O^ into 
CallaSOa thiolactic acid. Hissoivcd in alcohol and Uealed 
with zinc pyroracemic acid CH3.CO . CO«H, yields dimethyi- 
Clla— C(OH)-COOU 

tartaric acid 1 forming well crystallised 

cna—c(oii)— cooil 

salts with baryta and potassa. — W . KeU>e lias treated chloride 
of phosphorus with mercury-dinaphthyl, obtaining Ci^AiTFCl^, 
which with chlorine yields Cj„U7VCl4. The latter with water 
vicidsnaphthylphosphinicacid Cii,n7VO(OU)^.— 11 . Kohler and 
A Michaelis have dissolved sulphur in phosphenylic tldonde, 
obtaining phosphenylic sulphochloride CgH^PSCla, an oily 
liquid yielding diatomic ethers with alcohol and jihenol.— 
C Lielicrmann showed specimens of Mi. Rosenstiehl’s nitro- 
alizarine and of cotton dyed with tins new colouring - 
matter; Us alumina lake is of a deep orange tint- A. 
Oppenlieim and 11 . Frecht described the following deriva- 
tives of dehydracetic acid : a soluble silver-salt, CgH^AgOj, its 
methylic and ethylic ethers fusing at 90"-8 and pj" 6 respec- 
tively; its amide, CgHyOjNIIa, fusing at 2oS'’*£J ; its amJide, 

C H OsNHCgHp, fusing at 115"; moiiobioraodehydracetic and 

monochlorodehydracetic acids fusing at 134" and 93“ lespectively. 
With PCJfi dehydracetic acid forms the chloride, CsIlf^OaCl.^, 
which heated with water to iSo°, regenerates dehydracetic acid. 
Hydrogen in statu nascendi does not simply unite, but replaces 
the oxvgen of the acid, forming a compound which will form the 
subiect of further investigations.— The same chemists have found 
that aceto-acetic ether and aniline form alcohol, acetone and 
diphenyl-urea — 

CH3— CO— ClI.,— C 0 ,C 2 IIb + NH,C«Hb -= CO(NHC6Hb)2 + 

" C^HeO + C^lIcO. 

O. Emmerling and A. Oppenlieim subjected the same ether to 

oxidation with permanganate of potassium, which divides its 
molecule into oxalic and wetic ethers. Ihe same che^ 
prepared aceto-acetate of isobutyl, Cn3.CO.(..ll.KUU(.jilg, 
boilinc at 203". As this substance by distillation yields dehy- 
dracetic acid, while with sodium and chloroform it yields 
oxyuvilic acid, it is folly proved that neither ethyl nor any other 
alcoholic radical enters into the formation of these acids, which 
are equally well produced by all aceto-acetic etliers.--Oxyuvilic 

acid, C«U.((ni)(CU3MC03.H)3, has been submitted bythe same 
chemists to the action of nitric acid, which, when diluted, yields 
hydio-oxybensoic acid, CHlsO., ; when concentrated, and par- 
ticularly when mixed with sulphuric acid, it yields trimtrocrcsol 
C«H(t)U)(CH3)(NO.,)„ fusing at 106". 'Vtitli sulphurcUcd 
hydrogen,^ Its alcoholic solution yields dimtro-anudo-cresol. 
C„H(0II)(CIl3)(N03).3NH„ brilliant dark yellow n^les. 
fusing at 156''. With nitrous acid this substance is Iransfoimed 
into dinitro-diazo-dinitro-aniido-cresol — 

CkH(OH)(CH 8 )(NO ).3 - N = N -NH.CaHlOlIKCHsXNOjls, 

yellow scales, which at i6o» decompose with explosive violence. 
—11. Wichelhaus has studied the action of naphthylamine on 
nitio-naphthaline, which 

C,„H-W03-t2C3„H3NIl3-(Ciol.I«)sN.. + NH3 + H3O. The 
resulting diamine corresponds to violamhne. 1 he same ®ke'ni-t 

has tried in vain to repeat the synUiesis of indigo pub .shed by 

Emmerling and Engler, 120 experiments in lest tubes yielding sub- 
limates consisting of zinc and cadmium only.--W. Hill has pre- 
pared methylated allantoin, and transformed “cftylat^ V® 
Icid into methylated parabanic acid.-T. Mur^h, by heating 
alloxantin, has transformed it into hydurylic acid. 

Paris 

Academy of Sciences, July 10.— Vice-Admiral Paris m the 
chair.— The foUowing papers were read =— Tlt'or®™® 
couples of rectilinear segments having a 

Chiles —Philosophy and leaching of mathematics , on the re- 
duction of demonstrations to their most c™’ 

•L xir Art. Cainf Vsxnntit ——On a communication of iVi. oacc, 

entiUed^^anificarion in' the United .States, and the Properties 
emiuea rauu^ I’astcur. He abserts (contrary to 

M Sacc)“ttat hop has no influence in raising the dough, and it 
dMs not contain a soluble alcoholic ferment The dough rues 
wLm of the development of microscopic organisms ; hop may 
/ hinder the production of some of these. It gives 

foe^'^a slicht bitterness, which is often liked. — On the carpellary 
S “C^ing fo the Amaryllidete (fourth part. Narcissus), by 
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li« Ticcal.'-->Note <m iJtn^ ** Study of the Humcanee of the 
Sao^em Hemisphere of Commendent Brtdet (third edition), 
byht« Faye. The work contabs many carious observations on 
cy^ones, imt its advocacy of centripetal aspiration is condemned. 
-<^New remarks on the qaesrion of displacement of spectral lines 
due to proper motion of the stars, by r. Secchl — Objections to 
the last communicatioa <d M. Him, on the maximum of possible 
repulsive pressure of the scdar rays, by M, Ledieii.— Examination 
of new mcthodis proposed for finding the position of a ship at 
sea (contimaed), by M. Liedieu. — Pliocene man, by M. de 
Quati^sges. This refers to an Italian work on ** Pliocene Man 
in Tuscany/* by M. CapdUm.—M. de Lesscps presented a 
sumxntffy reiport from M. Roudaire on the results of his mission 
to the isthmus of Gabes and the Tunisian Chotts. These labours 
have been quite successful, and prove the possibility (M. dc 
Lesseps Hunks) of forming an internal lake of 25 to 40 
metrM in depth, and 400 kilometres m length froni east to 
west, having its entrance at the Gulf of C.ab^5, cover- 
imr a space of about 16,000 square kilometres.— M. i isse- 
^d reported on observations made 

Nairasaki. Tapan), during his transit-mission. -M. Fave w« 
elected free member in place of the late M. Sexier.— Expen- 
mental reseatebes on magnetic rotatory polar is lUon (third p^t). 
Dispersion of the planes of polansalion of 
dSl wave-length, by M- Henri Becqucrel. The positive 
rotations of diamagnetic bodies in:r^a-.e approximately in inverse 
mttn the soLtcs of the wave lengths, the negative rotations of 
magnetic bodies in inverse ratio of the ioutth S^Dur^n 

Ut^s —On ceilulosic fermentation of cane-sugar, hj M. Harm. 
Ca^sucar is decomposed into equivalent weights of cellulose and 
SSoS S the influence of ferment which h of dias- 

tosic nature.— On the aerial Phylloxera, by M. 

tt£s s:^;£3.£ESr-s« 

black faces of a radii^e Vonviellc On the crystaIli>ation of 

’ rFloSr“ns -Anr^^^^^ ctaacters A the bW in 
sugar, by M. Flourens. Ana jj „ _inflaence of fatigue 

the aua:>n!<: o^ musdes during artificial 

on the variations of y remarkable case 

‘r T’cSn atd oSSn of acetic acid, with pro- 

of reduction ol mine acia a - ^ certain microzymes, 

ductionof alcohol, umWr the influence 

r M. B«champ.-lnflucnce of physio 


it seemed entirely made up of spores or grains oi pollen, probably i 
spores of Polypodeje.— On the tiansformatiou of saccharose into 
reducing sugar, in the operations of refining, by M. Girard.— | 
Detection and determination of fachsine and arsenic in wines ^ 
artificialiy coloured with fuchsine, by M. Husson.— On a new 
compensator pendulum, by Mr. Smith. He utilises the dilata- 
bility of vulcanite. — On three sand boxes on tlie savane of Fort- 
de-France, Martinique, by M. Berenger-Feraud.— On the par- 
thenogenesis of Phylloxera compared with that of other pucerons, 
by M. Bflibiani.— Results obtained at Cognac with sulphocar- 
bonates of sodium and of barium applied to phylloxerised vines, ® 
by M. Mouillefert.— Results obtained in using iron pyrites against I 
oidium, by M. Fran5ois. —Discovery and observation of Planet 164? 
at Paris observatory, by MM, Henry. — Observations of the same A 
planet at Marseilles, by M. Stephan.— On the circumstances of pro- 1 
duction of two varietie« of sulphur, prismatic and octahedric, by M, 
Gernez — Critical researches on certain methods employed for 
determination of the densities of vapour, and consequences that 
are drawn from them ; by MM, Troost and llautefeuillc. 
Action of hydraclds on sclcnious acid, by M. Dittc.— Observa- 
tions on iodine as reagent for starch, by M. Puchot. Its sensi- 
bility is at fault in presence of certain azotised organic ' 

such as albumen.-On rhoiine, a new reaction of aniline, by M. 
lacquemin.— Study of the action of water on glycols, by M. 
Milan.Nevalo.-On the existence, in Spam, of a bed of nickel 
ores similar to those of New Caledonia, by M. 

This, is in Malaga. The first works of «plorat.on reixnHy com- , 

menced, have famished several hundreds , 

mical characters of blood in the anietnic ; third note by M. 
llayem. The weakening of colour and the failure , ■ 

lieiween this colouring power and the “""j'j.®’' ° • I 

elements arc the two cssenUal chararters of ^ 

some phenomena produced by laradisatioi of the grey 
mailer of the brain, by M. Boclicfontaine. If A be admittea 
that there are motor centres of ihe li nbs in the 
yet the same stimulation (which causes ‘ 

action the muscles of organic life and «lan E. V . 

do not prove the cortical substance excitabiC by , ^ * \ 

ilmSSn probably affects the sub] a cent while matter.- . 
Cutaneous respira^tion of frogs 

lijTht l)v M. Tubini. Frogs dei>nved of their lungs excrete 
iS* darkL.s and in lightf in quantities having the proportion 
"oolm - on disease of the ox Ihroagh the inermou, tenia o , 
man by MM. Masse and Fourquier. \ The 
^cep are not a favourable soU for develppment Ihis tenm, 

niacal f®'“®"^| ^erticb column seen al.o re the sun, 

by M TT'? 

various pans of Provence, by M. laubert. 


-napers were read *^H*i tne i , lyr pasteur — On M. Dunn s 

^etouiinthisc^b,thew^e,a;^n p 

ration of ‘ot“l undir™ aUohoL fermentation, ^d an 

- sUiar.-FourthnoteW« 

by M. d« Moneel. ”® - .r^ and e'-cctrodes ot zinc, piau^ 
made with silex of „ . _£aainination of new methods for 

&c , with those of a D^dh arsS (continued), by M. L.cdieu.- 
findu^ the position M a sh^P r«,ijtance of liquids by means 
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THURSDAY, AUGUST 3, 1876 


OUR OYSTER FISHERIES 
rr'iiE Select Committee appointed by Parliament “ to 
1 inquire what are the reasons for the present scarcity 
of oystL,” have issued a short but very sensible Report 
i the Oyster Fisheries, containing a recognition of the 
fact that the supply of oysters has for some years steadily 
decreased, and laying down recommendations for the 
future regulation of natural scalps. 1 he Committee have 
not given much weight to the “ theory of heat and tran- 
quillity,” which some naturalists consider essential to the 
fertile spattimi of the oyster, but have come to the con- 
clusion that the principal cause of the diminution of our 
once plentiful supply of oysters is to be found in the con- 
tinual over-dredging for them in open waters, without 
• allowing any sufiicient '' close time.” In France, as the 
Committee have found by making careful inquiry, the 
regulations which hedge round the close season are 
stringently observed, and in consequence of that exercise 
of vigilance, the supply of oysters has increased ; the 
Committee therefore recommend that a general close 
lime” (? for opoi lyialcris) should be established, and that it 
should extend from May t to September i. This is just 
the old popular close time, as it used to be considered 
that oysters were only good for food in the months which 
had the letter in their spelling — the months from 
September to April inclusive. 

With regard to this regulation of a ‘^general close 
time,” the Committee offer the suggestion, tliat it 
ought in some degree to be pornhsivi^ as there are 
portions of the sea, especially the estuary of the 
Thames, where it is doubtful whether any close season 
for dredging would be required ; tiiereforc, power ought 
to be given to the Hoard of Trade, after inquiry, to 
shorten, vary, or determine this close season in any par- 
ticular case. It is also a recommendation by the Com- 
mittee that the Board ot Trade should have authority in 
certain districts to prevent dredging for a given time. As 
regards the deep-sea oyster fisheries, the Committee do 
not propose any alteration of the piescnt close time, which 
extends fi om J une 1 5 to the end of August. The infliction 
of penalties for buying or selling oysters for consumption 
during the close season is recommended. The proposed 
regulations, it is thought, should be enforced under the 
superintendence of inspectors aided by the services of the 
Coastguard. The Committee approve the iiractice of 
giving grants of foreshore and of sea-bottom to pri- 
vate individuals and companies for the purpose of 
breeding and feeding oysters. 

These recommendations of the Select Committee will, 

all probability, be introduced to the House of Com- 
mons next session in the shape of a bill,” which will 
probably in clue time become law. The oyster is certainly 
one of marine products which we can protect by 
means of g. closo time, seeing that the bivalve is a fixture 
during its lifetime in one place, unless vio- 
'I hero is one point in the economy of oyster 
1 c w ic as not yet been so thoroughly investigated as 
1 oug 1 o be, ^mely, the age when an oyster becomes 
repro uctive. The period at which the oyster breeds 
Voi- XIV.— No. ‘iC'i 


might, we think, be set down with more certainty th;m it 
is at present. Some persons say it breeds in its third 
year ; others, that it is not gifted with the power of 
reproduction till it is at least four years of age. It is a 
recommendation of the Committee that no oyster should 
be sold from the deep-sea fisheries under 2)> or three 
inches in diameter ; ” such oysters, in our opinion, 
would not, on attaining that size, have reached 
the reproductive age ; and it is a fact, we believe, 
that enormous numbers of the edible bivalve reach the 
market before they have had an opportun it)' of rcjno- 
ducing their kind, which is, of course, one cause of the 
present scarcity. It is laid down as a rule by those 
practically engaged in the cultivation of oysters, that 
oysters transplanted for fattening purposes do not breed, 
or, to put the case in other words, do not get an oppor- 
tunity of doing so. It is perfectly olnious that, if a l.ir;;e 
per-centage of our oyster supply is sold befine it has been 
given an opportunity of spatt'uh], that that of must 
tend to abridge the supplies. 

At one time the French oyster grower^ vvcrc m 
danger of exterminating the oyster. From ih.'ir cai;or- 
ness to make money they rushed to the ma)kct with 
the produce of their artificial pares bcfoie tlic) had 
been afforded an o])portimity of breeding ! The natural 
scalps which produce most of the oysters laid on 
private fattening beds, never ccasc in their season to re- 
produce, but the which they exude docs not always 
fall on proper bottom. Without a good holding on place, 
a “ coign of vantage,” the infant oyster is of no account. 
It may get buried in a muddy bottom, or it may be 
landed high and dry by the waves of the sea on a place 
w'hero it will assuredly die, or it may fall on good rocky 
or stonc-covcrcd ground, in which case only it will 
thrive. “Heat and trancpiillily ” are not at all neces- 
sary, in our opinion, to ensure a good fall of ojstcr 
spat, because the oyster obeying the laws of nature 
spats at its own season, and there arc hundreds of u) ‘iter 
scalps yet to bt' discoveicd, which owe their formation 
and subsequent growth to the wafting, by the win ft, of a 
“ spot ” of .v/w/ to some jiarticular place, where the in- 
fantile bivalves find a holding-on place ; a holding on 
place is all that is necessary for the healthy growth of the 
oyster. This “ theory ” was promulgated in the 'fimcs 
newspaper some years ago, and we are not aivare of 
anything liaving occuned since to prove it erioneous. 

What is really wanted for the piotcction of ihf. oy-..tcr is 
the assurance that these animals will not be sold i>c!')re 
they have a chance of r jiroducing their Iviiid. Since the 
introduction of the railway system, the demand for o>steis 
in distant places has become so gieat, am’ the puhe has 
risen so higli, that oyster culturists arc tempted to send 
immature animals to market, and it is this fact, more tlian 
any failure of spa/, that is leading to the scarc.ity. i lic\re ^ 
are not, in consequence of the unceasing demand, and 
consequent high price, so many full-grown oys'.ors left to 
spa/ as there ought to be, hence the scarcity. Any act 
of parliament that decrees two oystois to grow wheie only 
one grew before, will be greedily welcomed both by oyster 
culturists and by the public, and we hope that the issue 
of the present Report will lead to some effective measures 
being taken for the preservation of the delicious creature 
ere it be too late. 



286 


NATURE 


SMITH ON FERNS 

Historia Filicum ; an Exposition of the Nat u i Number^ 
and 0 }\o,ano:^rapJiy of Ferns. P.y J no. Smith, A.L S., 
Ex-Cnrntor of the Royal Botanic (harden, Kevv. With 
Thirty Lithographic Plates by Fitch. 8vo, 429 pp. 
(London : Macmillan and Co.) 

T he main and most valuable part of this work is a 
full account of Mr. SmitlVs scheme of fcrn-classifica- 
tion, with a complete catalogue of all the known species, 
arranged according to his views and diagnostic characters 
of all groups of a higher grade. The author is the 
patriarch of living fern writers, having worked at fern-; 
with unwearied perseverance and enthusiasm for now 
upwards of fifty years. In r«8.i3, when he first took charge 
of the living collection at Ivew, it contained only forty 
species. Sir Wm. Hooker also, as is well known, made 
ferns his favourite department of botany for the last 
twenty-five years of his life. In i84r) the Jiving collec- 
tion had increased to g)o, and in 1857 to 600 species. In 
1864, when in consequence of f tiling eyesight Mr. Smith 
was compelled to resign his appointment, he estimated 
the number of ferns in cultivation in the country at up- 
wards of 1,000. Tlic whole number of species now kno\’tn 
in the world, taking a broad view of what constitutes a 
species, is not f.ir short of 3,000, and during the last ycar^ 
certainly not less than fifty new ones have been added to 
the list. 

The great peculiarity in Mr. Smith's plan of fcrn-classifi- 
cation is that at the outset he di\ ides fci ns into two groups, 
which he calls Desmobrya and Kremobrya, an account of 
which will be found atp. ^5. The difference between tliem 
depends mainly ujion whether the stipes arc continuous 
with the caude\, or jointed at the base, .so that they 
become detached when tlie frond withers, like the loaf of 
one of our deciduous trees. The h:reinobrya, nhich aic 
comparativ'cly few in number, are such ferns as Toly f odi- 
um vidyarc^ and Pavailia canai iensis^ in w^liich the bonds 
arc produced singly from the sides of a ( ie^i>ing rln/ome^ 
and are jointed at the base, 'flic l)csmo)>rya, uhich are 
perhaps three quarters of the family, and have unjoinled 
stems, may have either the fronds produced in a cioun 
from the summit of an erect caudex, as in the liae-icrns 
and Nepkrodiiim Fili.\’Oia.s, orjiroduced allernaKly in a 
single series from a crcejiing rhi/ome, as in Pteris aijui- 
lina and Ntphrodiuni Thclypte) is. 1 hesc last, whieh aic 
comparatively few in number, are like the iMcinobiya in 
habit, but want the joint. 

The old SwartJiian and Willdcnerian genera, founded 
upon the shape and position of the soii, and the absence 
or presence and ])osition of llie indusium, fall many of 
them partly into one of these groups, jurtly into the other, 
and this holds good abo with ferns in which sori and 
veining also coincide. So that there aie substantially 
three plans of fern-classification and fcm-nomenclaturc, 
< cetch of which is rejiresented by a recent work in this 
country, and their relation to one another is as follows : - 
All systematists agree in recognising a sulistautial differ- 
ence in the shape and structure of the sporangia, the 
shape and position of the sori, and the absence or presence 
of an indusium as constituting a genus. In Hooker and 
Baker’s ** Synopsis Filicum,” now in its second edition, 
only genera are admitted which rest on these characters, 
tVipir number is 76, Polypodium, containing about 
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400, and Asplcnium about 300 species. There is great 
variation in the arrangement of the vascular bundles in 
the fronds of ferns. Sometimes they do not join again 
after once branching. In other cases they join and form 
meshes of various shajics. A second school, represented 
in Britain by Aloorc’s Index Filicum,” regard any 
appiociablc diffenmee in \eining as constituting a generic 
character, and this increases the number of genera 
between two and threefold. The total number of genera 
admitted by Moore is 1 78, and of these, twelve go into the 
rolypoihum of Hooker. Mr. Smith’s plan carries us a 
decided step further in the direction of subdivision, and 
by using the cliaiacter alieady explained as a ground of 
generic sejiaration, raises the number of genera admitted 
to 220. But in })oint of fact all the ferns in which 
the sporange is surrounded by an incomplete ver- 
tical ring (Polypodiacc.e), v.hich are three-quarters of 
the whole ortler, agiec completely in the essential struc- 
ture of their oigans of nutrition and reproduction, so 
that a large jnoportion of the genera even of those 
that admit the fewest number arc separated from one 
another by very unimportant characters, and the great 
dilfcrcnce that thcie i.-> in the nomenclature of ferns 
according to the three different systems does not repre- 
sent any deoji-sc.ited divergence of view, because the 
syslennatists of the lu st school willingly accept the further 
subdivisions of those that multiply the number of genera, 
as being the best possible groups that can be devised of 
subgeneric or sectional value. The book, llierefore, is 
woilh) of careful study by everyone who is interested in 
the subject ; it is a complete gallicring together in one 
view of the nulhor’s woik in the field to which it relates. 
Kcmeinbering how the book has been written, no one can 
study it without strongly sympathising with the author in 
the dilliculties iinch r which he has rested in thus placing 
before the woi Id the matured lesult of his labours, and 
admiring the energy with which he has achieved so diffi- 
cult a task in such trying ( irciimstanccs. 

In the way of criticism we have U\o observati^^its lo 
make : the first, that wliocvcr has undertaken the correct- 
ing for the press has done his woik the reve*'=>c of well. 
Names of well-known genera, specie:;, authors, and 
hookb aie fiequently misspelt. At p. ^5 we liave the 
essential characu I of Desmobrya niade to depend upon 
venation, ami at pp. (p to 101 wc have under both Nipho- 
bolus and Colysis all the ihicc gfcndcrs represented in 
the adjectua) specific names. Secondly Mr. Smith, fre- 
qjcntly und<.r a genus, compares the number of species 
as given in Hooker’s Species Filicum ” tvith that given 
in Hooker and Baker’s “Synopsis Filicum,” as if the 
two numbers represented the same thing. Under Adian- 
lum, for inst.ince, he expiessly says that where Sir W. 
Hooker has made 109 species Mr, Baker has reduced 
them to sixly-tvvo. He has evidently forgotten that, as 
w as fully explained in the preface to the later work, the 
])lan of the two books is ditferent— that the more con- 
densed “ Synopsis ” only includes the species known with 
certainty by the authors ; but the “ Species,” in addition 
those that have been described by others, but not 
identified, a large mass of doubtful plants in addition to 
those that are known fully and clearly, so that the two 
sets of figures cannot be fairly compared unless this be 
constantly borne in mind. J. G. B. 
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TURNER ON THE PLACENTA 

on the Comparative Anatomy of (he Placenta. 
First Scries. By Wm. Turner, M.B. Lond. Bp. 122, 
Woodcuts, and Three Coloured Blalcs. (ICdinburgh : 
A. and C. Black, 1876.) 

T he anatomy of the Placenta has been studied by the 
best anatomists from Fabriciiis and Harvey to 
Hunter, Von Baer, and Sharpey ; but much remained to 
be done when Prof, 'rurncr took up the invcHigaiion; and 
those who arc acquainted with his admiraM.* memoirs, 
which lie hidden in the Transactions of the Royal Society 
of Edinburgh, know how much he has done to correct 
and extend our knowledge. The present volame con- 
tains a scries of lectures delivered before the Royal 
College of Surgeons hist year, and i]lm^ll■atcd by speci- 
mens from their magnificent Hunterian museum, as well 
as from that of the Univcr:jity of Edinliurgh. Prof. Turner 
has also been liberally aided by Dr. Sharpey, Mr. Huxley, 
and other anatomists ^\ith material, so that he is able not 
only to compare the placenta in man wirh that in the c"t, 
bitch, cow, sheep, and mare, but also in the hyiav, 
elfphant, seal, giratfe, alpaca, lemur, sloth, gtampiis, ; n<l 
narwhal. The present volume cleaH only viih the dihuse, 
cotylcdonous, and /onary fomis of placenta ; a second 
senes of lectmes will complete the subject by a similar 
discussion of the discoid placenta, and we shall llien 
have the noat complete monot ra]>h on this important 
stiuctiirc which has ^et appealed. 

Prof. Turner begins with a short introductory account 
of the mucous inMinbranc of the unimjio gnated uteius, 
and especially of Us glands, and of the choiion and other 
ftetal membranes. In d<.^ciibiiig the anmiuu, he y,ives 
the best accour.t yet publislud of the cuiious biowii 01 
yellow appendages of this membiane found in \.nious 
fo’T.iS and in difu rent spec io'^ by Bernard. Ovxu, Jt(dles- 
lun, and others, w’liiHi aie prob.d)!}' ukiUic.d with the 
“ hippomanes ” of veterinary sii^'gi ons. 

The stiuctme t)f the dilfuse plncenm in AV/v, 7 y//Y>, 
O/ia, and other genera i-> then desciibcd. d'he vdli of 
the chorion do not fit into the orifices of uteiino glmds, 
but into inter-glandular cr)pls, which do not Cvi^t in the 
unimpregnated utcnis, and only a; pear as gestation ad- 
vances. In Cetacea, as in the lu'g and mare, tlu vilh do 
not persist over the whole dionon, but die elf from the 
tw'o poles, having only a certain amount of vascular tissue 
to represent the mcsoblast of the allantois. Piui in llie 
mare and the grampus theic is also a third bare spot 
which corresponds with the os uteri, and is unrepresented 
in the pig. In the latter there are numerous bare spots 
scattered over the chorion, which v/cre desciibed by Von 
Baer and are now found by the author to eoi respond to 
parts of the uterine mucosa without crypts, and sparingly 
supplied with vessels. Dr. Turner has had the oiipor- 
Uinity of dissecting two pregnant Lemurs {P/vp/theens 
and Lemur ruj(pcs\ and finds that the form of 
Ike placenta in the former species is what M. Alphonse 
Milne-Edwards described as bell-shaped (plauv/la en 
e(oene)^ i.c, cover the whole chorion except at 

Red-footed Lemur there are two 
ot lei bare spaces at the poh s of the o\ um, so th u tli j 
p cicentci (’ll cloche is a mere generic, or accidental, 
variety of the diffuse form. Moreover, the villi came 


away fiom the crypts of the uterine mucosa in wdiich they 
lay, without taking any maternal tissiu' with them. Thus 
the placenta of lemurs is neither discoid nor deciduate, 
and one more link of i onneclion between this group and 
the true Primates is broken. 

In his account of the placenta of the cow, Dr. Turner 
confirms the description by \’on Baer and Weber, of the 
sms'll pouches scattered over the chorion between the 
cotyledons, and is disposed to agree with the latter ana- 
tomist that they .servo as icceplatles foi ih(‘ secietion of 
the uterine glands during pregnancy. Similar ‘‘ pocket- 
hke depressions were discovered by tlie author in the 
giraffe’s placenta which was desi nbed by ()v\en in 1842, 
111 this c.nimal, as in ihe red d(\r, the cotyledons aie 
arranged in longitudinal rows, and baw».ui thian are not 
only much smallt'r tufts, but also shoil dub shaped villi, 
scaitcied sep.irately or in minute groigisovci tlie chorion, 
A\hieh thus njiprovimatcs to the diffuse luim found in the 
camels ai cl llie che\ rot.iins. 

In Ihj accou it of the deciduate placent i, the most im- 
portant fact cblaljlished by Prof. Turner is that there are 
seveml de^^iees in the amount of maternal tissue which is 
detached in parturition. If the ovum is stiipped off the 
pregnant uterus of a cat, it carries with it the whole of 
the mucosa (dcs'idua seroiiiia) with which the ehoriou is 
in contact ; but on careful examiiution ol the placenta 
after its natural detachment at biith, it is found that a 
considMalde amount ol the visiulir corium has been 
left belimcl, and that only the superficial }Mit with the ejii- 
ilii Jial Jayei has c 'U'caway^ witli the choiion. In the bitch, 
as was pointeil out by Ihof. KoDeston in 186 the pla- 
csnt.iH still “(Uciduatc,” lor there is not enough 
imu'o. .1 dclni lied with the o\mn to form a routiniious layer 
on tlu uieimc smfa<'c of the pluuit.i. i)\. 't urncr found 
ihat the phu entti of .1 vj\cn agieetl precisely with that of 
the bitch in this vtsjiul; the foldings of the uterine 
mucosa weix so minute as to ]krocluce a leliculatcd struc- 
tuic of the pl.iccnla, and .1 similar niiaigumenl was dis- 
covered in a specimen fiom Had liOinu, 'g^i yphus. A 
re-examination of the phu enta ol llie liytax deseiibcd by 
Ih-of. Huxley con films his account of it, and eontnidicts 
the assertion of tw'o French anatomi >Ls that it is non- 
dci ](iu itc.' Tlie jirdcs of tlie tlioiion in iJuj Cainivora 
aie often well-supplied with blooil-vcssels, llioiigh no 
trace of villi tan be found nl lull term bevond the cfjua- 
torial re’gion. In the otter and the wcasfl bare gaps 
occur in the ])hicertal /one, as described by liischoff in 
1 1865. 

The most important jioints established by J'rof. Turner 
seem to be the following : — 

1. That the iitei ine gland 5 are all compound and tubular, 
and cannot be divided into two groups, as they were by 
Sliarpey, confumed by most (Icrnian anatomists. In this 
Dr. 'I'urner agrees with Prof. Jvrcolani, of Bologna. 

2. TIuit tlic uterine glands do not open into the funnel- ^ 
shaped crypt.s w'hich receive the fii'lal viiJi, but on the 
surface between them, and lliat tin* crypts are only deve- 
loped duiing the progress of gestation. Here also the 
obscrv'ations of En olani and of Ivscliricht arc supported. 

3. Tliat the deciduate character is one ot degree. The 
deUvc lied diifusc placenta consists entirely of fuHal struc- 
tuies ; in the sheep and cow a large amount of maternal 
epithelium lining the walls of the uterine crypts comes off 
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with the ovum, and possibly some of the vascular corium 
in addition ; and even in Canidee and Pinnipedia less of 
the decidua comes away at parturition than in the cat. 

4. That the secretion of the uterine glands is absorbed 
by the intervillous parts of the chorion, and serves as 
** uterine milk or chyle,” the comparison originally made 
by TIarvey. 

The important bearing of these researches on the 
classification of Mammalia is obvious, and they suggest 
scarcely less important questions as to the nutrition and 
respiration of the feetus. P. S. 

OUR BOOK SHELF 

An Elcmenfary T realise on Kinematics and Kinetics. } 5 y 

E. T. (h'oss, M.A., Fellow of (xonville and Caius Col- 
lege, Cambridge, (London : Kivdngtons, 1876.) 

Mr, (iR* '-s sa}s, in his preface to the book before 
us, that it is intended to contain as much as is 
required, under the head of Dynamics, of candidates 
for honours in the first three days ol the mathematical 
tripos.” This object has no doubt detonnined to a great 
extent th ' form which the work has taken, and we sec 
no reason to doubt that it is well suited for the purpose 
mentioned, and will prove useful to students working for 
Cariibridge examinations. The first five chapters arc 
devoted to the Kinematics of a point, the conception of 
Velocity bc'in;’, taken up at the outset, along with that of 
Motion ; motion as change of position, and the theorem 
of the instantaneous centre is only briefly mentioned in 
a short chapter (the sixth) chiefly devoted to the ‘‘ Geo- 
metry of the Cycloid.” The remaining ten chapters of the 
book are giv’on to Kinetics. The author has taken great 
pains to put the fundamental conceptions of his subject 
clearly before his readers, and the parts of his book most 
valuable to the general student will certainly be those in 
which he endeavours to crystallise the vague notions too 
often p'cked up, at the commencement of a study, as to 
velocity, force, «S:c. At the same time we must say that 
the arrangement of the book is not such as to fit it for 
general purposes as an elementary text-book on its own 
subject‘d. Perhaps this was unavoidable, considering the 
mam object with which it was written, but it is certainly 
to be regretted. For most purposes it seems better to 
commence ihe ^.tudy of Kinematics by considering motion 
as change of porilion only, leaving velocity to be brought 
in later, "i'his certainly makes it more easy for the student 
to realise the matter, and obviates such difliculties as 
occur for instance at i)p. 16 and 20, where ‘‘ change of 
velocity ” means in one place a change of velocity both in 
direction and in magnitude, and in the other a change in 
magnitude only. The same treatment also would akow 
of ])ortions of the Kinematics of rigid bodies being taken 
up in an elementary manner, while in Mr. Grosses work 
this part of the subject, the most important one, is prac- 
tically left untouchtd. No motion, in fact, is considered, 
except the motion of a point in a plane, The treatment 
by the method of instantaneous centres is merely men- 
tioned, akhou^ h the devclo mient of this method certainly 
furnishes excellent means for the elementary treatment of 
the more important problems connected \vith the kine- 
matics of rigid bodies. Similar remarks might be made 
*in reference to the second part of the work, but perhaps 
it is not fair to criticise from this general point of view a 
book written chiefly for a special and limited purpose. 

Mr. Gross has used geometric illustrations freely and 
with great advantage throughout his book. We regret 
that he has adhered throughout to the parallelogram of 
velocities, forces, tSec. Suteiy it is more elegant and in 
every way better to use tlnee lines than five. Culmann’s 
&('i».ncc canbe very little known in this country if we have 
not vet iTOt even as far as this. 
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LETTERS TO THE EDITOR 

\The Editor does not hod himself responsible for opinions expressea 
by his correspondents. Neither can he undertake to return^ 
or to correspond loith the writers of rejected manuscripts. 
No notice is taken of anonymous communications.'] 

The Direct Motion in the Radiometer an Effect of 
Electricity 

I IIASTKN to communicate to Nature some new facts which 
are destined, 1 believe, to throw some light on the theory of the 
radiometer : — 

I. The glass globe becomes negatively electrified upon the 
whole of its exterior when the instrument is submitted to 
solar, or even obscure heat radiations of sufiicient intensity, and 
this electricity is more intense upon the hemisphere facing the 
radiant source than that opposed. Jt was by means of a proof- 
plane of large surface and a liohnenberger’s electroscope that 1 
was able to determine the presence of this fiee elcctiicity. By 
touching the globe several times in different places with the 
jiroof-pianc, and then applying it to the elcctioscojK*, the effects 
arc very sensible. This electricity cannot be attributed to the 
friction of the radio mt ter vanes with the rarefied air of the 
globe, since the eiectioscopic indications are not modified when 
the instrument is inverted, and the vanes thus prevented from 
moving. Neither, as several cx[)eriinents show, can it be attri- 
buted to feeble evaporation on the exterior. This development 
of electricity u]>on the exterior surface of the ghdje is of course 
necessarily acconq)anie<l by the development of j)ositive elec- 
tiicity upon the inner surface. 

2. W'heii exposed to radiation, the black face of the vanes is 
electrified poutively, and the bright face negatively, Tliis I 
have proved in the follovving manner : — T took a strip of mica 
two dccimeties loiif?, and having coaled one of the sides with 
lampblack, I suspended )t in a Coulomb’s Toision Balance, having 
I>rcyiously elect iificd the metallic di^c of the balancc-necdle with 
positive electricity. The b^achened side laced the disc. 1 tlieii 


\ 



allowed tlie ra nations from a gas-flrmc to fall upon the black- 
ened surface of the mica strip. Notwithstanding the liglit was 
at some distance, and had to penetrate the thick glass shade 
inclosing the balance, the needle was rapidly repelled several 
degrees, showing tliat the blackened face was positively electri- 
fied under the influence of radiation. 1 then turneil the strip of 
mica so that the bright side faced the disc and allowed the 
radiati m to fall as before upon the blackened suifacc. 'I'lic 
needle indicated an attraction between the disc and the mico, 
])ro\iug that the bright surface was negatively electrified, 

3. To anticipa'c the objection that these electrical manifesta- 
rion.s are too feeble to account for the ra[)id revolution of the 
vanc.«, I gently rubbed the globe with a brush composed of glass 
threads ; the electricity developed on the globe acting by induc- 
tion upon the nearest mica disc of the radiometer caused a brisk 
oscillation. I then measured the intensity of this electricity by 
means of the proof-plane and electroscope, and there were no 
imlications of greater intensity then when the globe was electri- 
fied by radiation. 

4. From the above facts the following theory, if I mistake 
not, necessarily flows. The radiometer L electrified as repre- 
.sented in the figure. At C the black face of the vane is turned 
towards the radiant source, and in this position the vane will be 
forced to move in the direction a^mj ; when it arrives at i), the 
direction of the rotation which the attractive and repulsive forces 
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necessarily produce will not chance. It will be that indicated 
by the arrows, namely, n D A. The direct and ordinary move- 
ment in the radiometer is thus explained in the simplest manner, 

Joseph Delsaulx, S. J. 

II, rue des Rccollets, T.ouvain, Belgium, July 22 

A Brilliant Meteor 

Last Tuesday evening, July 25, at three minutes past 10 i\M., 
a magnificent meteor was observed here. Its first appearance 
was hidden from me by a tree, but the rest of its long course 
was open to view. It travelled straight from S. to N. between 
the directions S.S.W. and W. Its apparent size was that of 
Jupiter. When first seen it was of a brilliant violet colour. 
This changed to bright green and red, and towards the end it 
was, I think, green in front, red behind, and where a number of 
globules which broke off seemed to follow it. The body of the 
meteor was pear-shaped. No luminous train was left after its 
disappearance. The motion was much slower than that of 
common aerolites, and piobably the phenomenon lasted about 
two sectiiids. It would be intciesting to know what was seen 
of it in the West of England and in Ireland. 

Pembroke Lodge, Richmond Park, F. A. R. Rttssell 
July 28 


On Tuesday, the 25th, I was seated with my eyes looking 
we.-^tward, when at 10.5 f.M. a mo>t remaikable meteor parsed 
before my vision, wliiJi exceeded in i)iilliancy of colour and in 
dimensions any phemmienon of tlic kind that I ever witnessed 
in the whole course of my life. 

The main body of the meteor was a vivid emerald green, with 
a large spherical head tapering away into a tail of fiery red 
colour, followed up by a luminous track. 

Its tr.ajectory was almost hcn-i/ont.al, emanating from the 
constellation of Aquila, passing through that of Hercules, curv- 
ing slightly downwatds, and passing a few degrees beneath 
ArcLuiU', ; a sluut distance northward of that great star tlie 
melcoi suddenly n llapsed wdth a blight efiulgcncy, and vanished 
from sight. 

Its velocity appeared as being somewhat slower that wdiat I 
have observed on similar occasions. It was present to the ob 
server for more than five seconds of tinu', sufficient time to leave 
on the mind of the obscivcr a distiun ini] rcssion of the metcoi’s 
vaiious aspects. 

Owing to the dry condition of the atmosphere, the apparent 
])roximity of the meteor w'as very stiiking ; the bnlhant Hash of 
coh-ur .'ll first .‘'iglit produced tlie eflecl that .a large rocket had 
been fired off in the vicinity, for it was very .simtlai in colouring 
and shajie to many rockets displiyed by pyrotechnists. 

Soon after tlie meteor had disapjicarctl I observed three very 
faint b booting-stars to fall from a high .altitude dowaiw'ards to the 
tiack which ihe meteor had t.aken. 

I furnish you with these (d>sci vations, which may interest your 
rea(Ur>, esjiccially those who were forliinaie enough to observe 
this s])lendid phenomenon. liRAS. Ommanney 

6, Talbot Square, W., July 29 


D-line Spectra 

IvAsi March you w'erc good enough to publish in Nature 
( vol. xiii. , p. 306) a reiiucst for some explanation of the ex- 
tremely difleienl, and indeed ojipnsite, icactions affoided to 
by t lie yellow or Ddiiic spectral flame emitted from 
soda or its salts, and from i)lalinum respectively, when treated 
with the blowpipe. 

No explanation has been vouchsafed ; and it may be now 
added to that fact that, among the millions of substances m 
nature emitting this 1 )-Iinc prodiicing-fiame when heated Iiefore 
a blowpipe, sodium salts are the ones wdiich give the reac- 
tions of sodium ; all others affoiding extremely marked reactions 
of an exactly opposite character. W. A. Ross 

July 24 

Pyroxidation 

any of your chemist contributors be so kind as to 
a ora in your columns an explanation of the following phe- 
nomenon ? ^ 

}>cfore a blowpipe on a piece of aluminium plate 
a ^ iuchcs pcipcndicular to the blowpipe 

) ragment of pure antimony, we have three sublimates 
on the perpendicular side of the plate in the following 


deposited 
order - 


(n) Sh^O^ (strongly reddening litmus paper) highest. 

{b) Sh.fi. ^ (faintly „ „ ,, intermediate. 

fc) A black sublimate (?) lowest. 

I want to know why a substance similar to another, except that 
it contains two more atoms of tixygcn, and has therefore a 
higher specific gravity, travels perpendicularly iq) the plate to a 
more elevated position? \V. A. Ross 

July 2.i 


A BS IT? ACT K]iP 01 ?T TO NATURbT^ ON EX* 
PERIMENTATION ON ANIMALS FOR THE 
ADVANCE Oh" P 1 ?ACTICAL MEDICINEP 

V. 

Results of Experiments on Resuscitation. 

I N my last communication I described a method of 
practical study by experimentation which was in- 
tended to demonstrate the best means of restoring to life 
those human beings who by accident are thrown on the 
confines of death. To thoughtful and feeling minds this 
study is sublimcdy solemn, but 1 see that a writer in one 
of the contemporaries of Nature has found it possible, in 
his zeal against experimentation on animals, to make my 
observations on the subject the matter of a jest at my 
expense. Jn order to render his jest applicable, the 
writer has also perverted my statement so as to make a 
simple illuslraticm of a discovered fact appear as if it 
were presented in the light of the fact discovered. It will 
be remembered by the readers of these articles that after 
I had described, in my last essay, the observations 
relating to the effect of galvanism on expiring muscular 
power, 1 enforced the lesson by illustrating the difference 
of effect that might be expected to occur from carrying 
an exhausted animal to a place of succour and of making 
it travel to the place. The writer I refer to states this 
illustration as the fact which I have arriv'cd at by experi- 
ment, and thereupon founds his joke, which he borrows 
from Gil Bias. The circumstance of this criticism has 
an interest for which I am tliankful. It has suggested to 
my mind something which might not have occurred to 
it, viz., that in my desire to be very brief in these 
ab^tract rqiorts 1 have neglected to introduce a few 
detailed arguments of first importance, which ought not, 
perheps, to have been omitted in any case, but which I 
am now comjielled to su])ply. 

Afur the discovery of the ]>roccss known as galvanism, 
and the re-.earchci conducted by Galvani, Volta, and 
Aldini on the influence of the galvanic current on animal 
life, the application of the current for the purpose of 
resuscitating persons who were apparently dead became 
the common pr iclice of medical men. The extraordinary 
experiments conducted by Aldini at the College of Sur- 
geons during the d.iy of January 17, 1S03, on the body of 
a malefactor named b'orster, made an impression on men 
of science which was probably without parallel. The 
malefactor, after being hanged and after being exposed 
for a whole hour to a temperature two degrees below 
freezing-point, was carried to a house near to Newgate, 
and, in pursuance of the sentence, was delivered over to 
the College of Surgeons. The master of the College, 
Mr. Keate, here re-delivurcd the body over to Aldini, who 
was the nephew and devoted follower of Galvani, and the 
action of the galvanic current upon the dead man was 
demonstrated. I need not describe minutely the strange 
phenomena that were observed during the demonstration. 
Carpue, the anatomist, took sli.are with his pupil Hutchins 
in the anatomical part ; Cuthbertson, an eminent mathe- 
matical instrument-maker, the Browning of that day, 
directed and arranged the galvanic apparatus, which con- 
sisted of three troughs of forty elements each ; Mr. 
Keate took duty in observing, and Aldini directed the 
operations, k'lfteen experiments were carried out, and 
such were the muscular movements excited in the dead 
man by the current that the most sanguine expectations 

I Continued from p 252, 
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were afterwards expressed as to the power of galvanism 
to restore suspended life. Aldini, indeed, made a kind 
of apologetic observation that his “ object in applying the 
treatment to the dead malefactor was not to produce re- 
animation, but merely to obtain a practical knowledge 
how far galvanism might be employed as an auxiliary to 
other means in attempts to revive poisons under similar 
circumstances.” The observations of Aldini were as im- 
piessive as they were remarkable. They opened a new 
line of inquiry and of rescaich ; but in their very wonder 
lay a source of many errors, and from these errors sprang 
a false rule of practice, which w^as unfortunate in its 
results for a very long time. 

One error consisted in attributing to the action of galva- 
nism something more than its ]){)wcr of calling foith the 
natural remaining irritability oi the mubchsof tho^c in 
whom the signs of lifeaic suspciuLcI. it was noticed 
that the muscles of the malefactor retained their irrita- 
bility and puwxr of conti action under the galvanic 
stimulus for seven hours and a half after the execution. 
'J’hc credit of this, which was due entirely, as my experi- 
ments have since explained, to the cold to which the dead 
body was exposed, was gi\cn to the galvanism ; here w*as 
a second error. The greatest error was conveyed in an 
inference drawn, and 1 think naturally drawn, b) Aldini, 
at that time, that the “ application of galvanism gives new 
energy’’ to the muscles, and therefore that galvanism 
ought to have first place in the practice of icsuscilation. 

“ The well-known method,” he says, of injecting atmo- 1 
spheric air (artificial respiration) ought not to be neglected ; 1 
but heie, likewise, in Older that the lungs ina> l e pic- | 
pared for its reception, it would be | ropt r previously to 1 
use galvanism, to excite the muscular action, and to as‘'ist | 
the whok animal system to resume its vital functions.” I 

It was all but impossible that teaching such as this, I 
backed as it wens by exp'^iimcnt so remaikablo, should I 
fail to exert an influence on the practice of meuicine in j 
the treatment of suspended animation. It did, in fact, . 
exert the most potent intluencc. It ihrew aililicial respi- | 
ration, which had been projected by llcoke, from ixfieri- 
ment on animds, and wdiich had been strongly urged by ' 
Tothcrgill raid John Hunter, into the shade, and it gave . 
to galvanism for nearly half a century the liist place as ! 
the means, not simply for calling n.to motion the remain- j 
ing energy of the d>ing muscles, but, as Aldim imagined, 
for “giving new eiicigy” to the inuodes. Fioni the dale 
of that theory, the battery, and after it was discovcied, 
the electro-magnetic rnaehine became the instiuments of 
instruments for resuscitation. 

Thirty years ago, when 1 was commcni ing my medical 
career, the application of the galvanic batteiy in case.-, , 
of sudden death from drowning, from suffocation, arid | 
from other similar forms of sudden accident, was still ' 
the approved practice, d'hc mode of operation was to ^ 
place one pole of the battery at the nape of the neck, and . 
the other pole below the diaphragm, and by passing 
shocks through the inclosed parts, to excite the inuj-cles to | 
contraction, so as to restore the movements of re.spira- 
tion. The effect was for a little time very staitling; it . 
seemed as if the natural function were called again into j 
play ; but in the end the motion excited became feebler ; 
and feebler ; at last the stimulus failed, and the patient 
was declared to be dead. 1 recall many instances of this | 
kind. 1 know of one instance of suspended human life from 1 
accidental suffocation, in which, when the natural breath- 
ing was just becoming restored by arlitlcial inflation of 
the chest, the arrival of a battery and the application of 
it to expedite recovery was followed by complete cessa- 
tion of all motion in response to the sMmulus, and by | 
absolute death. I know of another instance m which a 1 
needle from one pole of the battery was carried down to 
the heart, under the hope of exciting motion from the 
centre of the circulation, but, as it was said, “without 
avail.” I 


In this position the method of resuscitation by means 
of galvanism stood until my experiments on animals 
recently dead from anieslhesia commenced. In experi- 
menting with the galvanic current I weas desirous of 
making it more precise in action, my original idea 
being that the constant failure of it as a means 
of recovery was due, not to fault in principle, but 
to some mistake of detail. With the research in this 
direction came the observation, altogether unexpected, 
that galvanism, even when it is made to reproduce the 
natural movements of respiration with such precision that 
they tally complctel) with the natural lospiralory acts of 
the animal as those were counted and measured while the 
animal w'as in licaltli, not onlp fails to restore tlie natural 
respiration in the majoiity of cases, but in the majority 
of cases destro>s the le^piratorv jiowcr altogether. In 
brief, the experiments showed th<.t the theory of Aldini, 
that galvanism “gives new encigy'’to the muscles was 
wTOug, while the fact came out that tlic effect of the gal- 
vanism is only to w'hip into silence the muscles that are 
already wt II nigli dead. TJiis, which was found true in 
respect to the muscles concerned in lespiration, was 
found to be equally true in respect to the hcait. 

'rhe coircetion in matter of principle deduced, the 
comparison followed betw^een .ariificial respiration carried 
out w'ith a pel feet instrument and the cflect cf galvanism, 
in the same foi ms and modes of death. Thcicwith fol- 
lowed the result that in cxiixme state-, where recovery is 
nevertheleas aU hut ciutain by the piucess of artificial 
respiration supplied fiom the baud of the operator, death 
IS all but eerlain from the ajqilicallon ol the galvanic 
stimulus. The les^mi taught bv expeiinKmt thus 
doubly valu.ible ; it exjiO'ed the failuie of a cleceptivT 
and fatal agency foi means ol leslor itioji ; it pioinpted 
the improvement ot rational and ^U'^casful iiuans of 
restoration. 

As the experiment with g.-UMukm on the failing 
muscles of the lower aninnil o; • aed in)' e\es to ic id the 
ical fact-:, th- re.isou came vivnil) enough liL'nic me, 
why in the liuman subject i li ul sicn, wi h pain b. \eiul 
measure 01 cxpics^ioi', tin* vjg.uous)) stii.t.d musi ubir 
mechanisms .sink under g.d\ani( sbi<inla:ion into 11 le- 
vocable rest. Then 1 could point o'U and cmiect ilm 
1 ‘rior. In tlic absento of the cxpeiimeiii, the coiic- 
tion bad been iinpos-ible. No m.in on a nitre specu- 
lation would have dared to withhold from a dying 
patient the application of grdvann stimiilaticm, iintd 
ihe danger of the tiractiee wn-, piotcd by experi- 
mental science. how soknm is the issue kt one 

example tell! Ikfoie the experiments 1 have rel ited 
were perfonned and the iirw order cf fa^'t^ woic elicited 
by them, 1 should-— in ibt' cast- ^f lli.il child, whosi' his- 
tea*} was told m my last communicedion, an t wlio ui oxi nul 
by means of artificial rcspii ation w hen the natural res[)ira- 
tion had ceased and all the signs of de ath were developed 
- -ha\e tried, from the jirarlice 1 then knew, to excite the 
rcspiraloiy ])Ower by g.iU.inism, and s ould have be- 
lieved, whatever lied been the result, that the pracliie 
was, under the ciicumstances, the best that (ouldJiave 
been employed. Now 1 know that tlie galvanic e'urunt 
w'oultj have killed the child outright, as suiely as 1 know 
that the artificial lesjiiration raised him hack into life. 

Aldini reports that after the observations on thr male- 
factor, Forster, were concluded, Mr. Kcite, the iilaster of 
the College of Surgeons, j.roposcd to make compaiative 
experiments on animals. If this had been done at that 
lime and the 1 dative merits of aitiheial lespiiation sup- 
plied by the power of the operator, and of aitilieial respira- 
tion excited by galvanism from the iniiscics of the affected 
subject had been compaicd, the original error of Aldini 
that the galvanic current “gives new energy ” would at 
once have been detected, and it \v(,ukl have been seen 
that the current docs no more than disjicrsc tlie llickcring 
power which the dying muscles retain. As far as I 



An^- 3 > *^ 76 ] NATURE 


can ascertain no such comparison was instituted, and so, 
for nearly half a century, a practice prevailed which 
niust have been constantly taking away the last chances 
of human life, while a truly saving practice,— artificial respi- 
ration,— remained without an improvement from the time 
of John Hunter, in last century, to that of Marshall Hall, 
who, in our own days, gave it new and prominent import- 
ancc. 

A dozen painless and carefully-conducted experiments 
made on inferior animals which were exposed at any mo- 
ment to be knocked on the head for food, to be killed 
or mortally maimed with shot, or to be hunted to death 
in the field or warren, would have taught, in 1803. that 
the passage of a galvanic cunent through the muscles of 
a body recently dead confers on those muscles no new 
energy ; that the curient in its passage only excites tem- 
porary contraction ; that the force of contraction resident in 
the muscles themselves is but educed by the excitation, and 
that to strike the life out of the muscles by the galvanic 
shock without feeding the force, expended by contraction, 
from the centre of the bedv is a fatal principle of practice. 
The experiments unfortunately wcie not pci formed, and 
the error, theicfoic, fabil as it was, continued without 
question, until my own uncxpecled observations revealed 
it in the light of an ciror and made it so sf If-cvident that 
the illustration through which it may best be exjilained, 
admitted of being tiealed, by one who was wise after the 
event, as a subject for jesi. 

\’idi (.go, iKuifiagiiea qui ifeiat, .xquoic rnergi.’*’ 

I will not copy the comment of the poet : far more con- 
genial to me nere it to save tlu endangered life. 

It is fj oil' txpei-K nces si<( h as 1 have given above, and in 
mail) instances, that the necessity for cvpcrimentation on 
the lowc r anim.ils forces itself on the minds of the members 
of tl e medical piofcss'on, and especially on the minds of 
those v;ho aic most earm st to lemove fatal eriors of iiiactice 
and to devise saving methods. Jf it were only kept stejidily 
in view ih it we meilicalmen arc alw..)s dealing witli fatal 
accidents and fatah i:eas( s ; il it weic only kept steadily 
in view that we aie always a O.ang oui selves- Is this we 
arc doing foi the bisi? Hr, <is new light dawns on 
us; May this we aic doing be for the worst lather 
than for the best, and may the old practices taught 
to us have tested on a filsc foundation? If iliese 
things wcie thought of, then our position would be better 
under stood and om actions moie correctly approci.atcd. 
I belie \ e those who are most severe upon us would be 
most (onsidcratc under this discipline of reason if they 
would give it tiial, and that the very impulses of kindne ss. 
I will even say of tenderness, that lead many to 0])}H)se 
experimental inquiry would actually make them experi- 
mentalists if tilery could once realise the highest re- 
sponsibilities that devoh'C on the medical scholar. Nay, 
1 am not vNithout hope that my jesting critic himself, if he 
ever had to stand, as we ])hysicians hava'to stand, over the 
body of one of his fellow men, who, in the midst of health 
had just passed into doubtful death : if this critic, I say, 
had to stand there wondering what he should do to rccal 
the life, uncertain whether what he was about to do were 
for the best or thew'oist; he, I think, w^ould lay aside 
Gil nias^ would be humanely tempted, to risk the sacrifice 
of the life of a low^er for that of the higher animal, and 
''ould transfer the rabbit he had providerl for his dinner*, 
1^ the expci*iment 100m instead of the kitchen. 

BrNJAMTN W. KK’IIARDSON 
{To be coniinuedi) 

OUT ASTRONOMICAL COLUMN 
Hutu’s “Movinu Star” of 1801-2. -At the be- 
ginning of the present century, when, although Bode 
and seme ftw others had b'cen looking forward to such a 
discuvtry, astronomer's generally were startled by Piazzi’s 
accidental detection of the small planet Ceres, we read of 


observations of more than one so-called moving stav,^^ 
which, after progressing slowly fora short interval, (inally 
disappeared. The most singular narrative refers to mi 
object said to have been remarked by Hofrath Huth, at 
Frankfort-on-thc-Oder, on the night from December 
2 to 3, 1801, particulars of w^hich were communi- 
cated to Bode in several letters during the ensuing five 
weeks. If the observations arc bood Jidc, there is yet 
a mystery attaching to the object to which they relate. 
Huth was one of the three independent discoverers of the 
periodical comet now known as Encke’s, on October 20, 
1805, Pons and Bouvard sharing with him an almost 
simultaneous discovery, and he did other astionomi al 
work. Writing to Bode on December 5, he si\s; “In 
the night from the 2nd to the 3rd ol tliis month, 1 s<ivv 
with my 2i'feet Dollond, in a triangle with 0 and o L omis 
to th-^" south-west, a star ro/t/i faint ) eddish iti^ht^ )ou^i‘\ 
and admit! ini^ of beini^ magnified. I could not discern 
any trace of it wuth the naked eye ; it had three small 
stars in its neigliboiuhood.^' lie writes again on the 1 5lh, 
that unfavourable weather had allowed of his observing 
the object only on three occasions, which appear to be on 
the eaily mornings of the 3rd, 13th and 14th, and he con- 
cludes from his observations that it had a slow retrograde 
motion to the south-west. From the 13th to the 14th, 
by eye-estimate, it had retrograded 4' of arc, and frotn 
the 3rd to the i3lh at most 30'. He forwarded to Bode 
at this time a diagram of the neighbouring telescopic 
stars. On December 21 he voiles again that lie bad 
only succeeded in observing his moving star on one addi- 
tional night, that of December 10-20, when he foun I it 
“ near four stars apparently situate to the westward, about 
half a diameter of the full moon below a smaller one.’ 
Its path apjiearcd directed towards i Loonis and tow.'o'ds 
the ecliptic. He adds : “ Of the motion of this planct-like 
star 1 can now no longer doubt, since I have obseived a 
difference of ne.irly, betwet n its ))u'-ations on the 3rd 
and jotli.” In a fourth letter, dati'd 1802, January ij, he 
informs Bode that he had seen the star on tuo l.itc’* 
nights, tho.^c of the ut and 2nd of the same month from 
nil. to i.jh , with many telescojiic stars in its vicinity, of 
which he cmlosed a diagram, by eye-estimate only, with 
the path of the object. 

He monfions that on January i the star was even 
smaller than one of the satellites of Jupiter, and on 
the tollowing night he had difficulty in ])crceiving it .n 
close proximity 10 a star towaids which it was moving. 
On the 5th he could discern only now and then, to the 
right of the star, on the left of which it w’as situated on 
the- 1st and 2nd of January, and at a very .small diHanrc 
from it, a glimnu r, but the star’s former place on the left 
was vacant. He concludes lb. it the olijcct must have 
been receding from the earth, and might perhaps have 
been more distinct and larger before December 3. 

I On the night of Januniy b theie was no trace of 
' it. He closes this final letter by saying that he W'culd 
have gladly learned that some other astronomer had 
observed this star and confirmed its motion, and express- 
ing his 1 egret that Bode had not succeeded iu finding it. 
On tlie latter jioint Bode remarks that the weather dining 
December had been but very rarely favourable for obrir- 
vation, and in the few moments that the sky wms derr Im 
had occupied himself with his “Seeker” and Dollond, 
partly in giving attention to the neighbourhood of llutIPs 
star, and partly to the region in wdiich Ceres was expected 
to be recovered on her second appearance. He also 
icmarks on the imperfect manner in which the star’s 
positions had been communicated to him, but concludes 
that ‘‘without doubt it was a distant comet,” and its 
great distance caused it to appear without nebulosity. 
He supposes it on December 3 to have been in longi- 
tude 156'’ 20', with latitude 40' north, and on Jamiaiy 
2 in 154'' 20', with latitude 8"^ 50'. Huth’s ruiigli dia- 
grams are reproduced in the Berlnier Jahrbueh^ 1805, 






but thcv are on a vv ry small scale, and no two persons 
are likclv, j^Thaps, to agree as to the inferences to be 
drawn fuMii them. We may lemark, however, that the ' 
arc of j^reat circle between Bodc^s extreme positions 
exceeds th*' 1 < n^th of the path, as described in Hiuh^s 
lettots. The fcdlowing places result from an examination 
of the lif’.iires with the particular view to identify several 
of the telescopic stars entered in the larger diagram : — 

1801, Dec. 3. Longitule ... 157*0 Latitude .. .. + 10*5 

M M- o 1567 ,, . T 9*9 

1802, Jail. I. ,, ... 156*2 ,, . . + 9*1 

Calculations founded upon the deductions from Huth’s 
diaj^ram h ad to iio satisfactory, indeed no probable, 
results. 'I'hc ordinary formula' fail, but the distance of 
such an object could hardly have been great. 

With re.gard to the of Iluth’s observations, it 

is worthy of remark tliat he wrote several letters to Bode, 
while according to his own sliONving, observations w'ould 
have bLcn very practicable, but for the unusual preva- 
lence of clouded skies ; while there is no doubt of the 
loo*=cncss' w ith whu h he gave its positions. 

Next week we shall refer to a similar astronomical 
puzzle, or myth, as ]ierhaps some leaders may be dis- 
posed to ci'ii'-ider v. 

Ah'\u> Ixn RioR roNjUNciiox. Mv. J. Birming- 
hain,Millbrook,'ruam,wiitLS , - “ Ina careful measurement 
of \'enus at the late inferior conjunction, I found propor- 
tionally tIn'U the full diameter was no more than 200, 
while .1 pt rpendicular from centre of line bctw’tcn cusps 
to the limb fiom 145 to 150.” 

Tin: Au'.V'-t Mf.i kors. - The earth arrives at the 
descending node of the third comet of 1862 in the track 
of which the August meteors arc supposed to cucuhte, 
about midnight, on the 9ih inst. 'I he comet itself is 
distant fi om the earth 27*8 times the distance of the earth 
ftom the sun, requiring jet some foitj-scven years before 
the aphelion jioiril ual be reached, and it once more 
begii s to approach tl’c^e pirts of the sjstein. Though it 
will Svion attain a distnii'e from the ‘'un equal to the 
m.an d’stancc of Neptune, its heliocentric latitude is .so 
lrn",e, tiicre cannot be anv near approach to the plaint. , 
The au'^uding node falls not far from midway between j 
the mbits of Satin n and L'^ranus, while as is well known j 
at. tic. oppohi'i' nf)de, its path almo*t meets the track of j 
the earth, less than two distances of the moon separating 
them. 
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was, “ That opportunities for the pursuit of investigation 
in ])hysiological botany should be affoiclcd at the Royal 
r,.ardens at Kew.” To carry this out, T. J. Phillips 
Jodrell, Ksq., M.A., generously placed the sum of 1,500/. 
at the disposal of the authorities, out of which the build- 
ing has been erected, and will be fitted with apparatus 
for chemical, pliysiologie.il, and microscopical work. The 
design for this building, in which wc anticipate a great 
deal of interesting work will be conducted, is exhibited 
in the Lo.an Collection at South Kensington. It is 
pleasing also to note that “ the lessons given to the young 
gardeners in the evening, in chemistry, meteorology, struc- 
tural and economic botany, and upon which the attend- 
ance is voluntary, continue to give satisfactory results.” 
These lessons, with demonstr.itions from such rich 
collections as those ol Kew, cannot fail to impart a 
sound knowledge on those subjects immediately cen- 
ncctcd with botany, and to prepare the employes for 
important posts in India and the Colonics. Many plants 
of botanical interest, as well as cf economic value, 
have flowered in the Gardens during the past year 
for the first time in this country, and h.ave been 
figured for the most part in the 7h) I a /deal 
With regard to the Blue Gum {^Eundvptas' ylohi/lu.s)^‘Aho\x\. 
whii h so much has recently been written, I )r. Ilookerpoints 
out that the plant Jiaving been so largely distributed and 
planted, will proliably prove to be useful in another way — 
that of a timber tree, in countries not too hot for its 
growth. “ On the Neilgherrits, where Australian trees 
have been largely introduced, one of the most valuable, 
the AkiiIii M e!ono\\lo 7 i^ pioves to be all but valivdess, 
j owing to the ravages ol v.uious Loranlhaceous parasites. 
The Fitiiilypiu^ vjobulus is, however, reported by Dr. 
Bidic to cniiiely esc.qic their attacks, lie attributes this 
immunity to the ‘ deciduous baik, the seeds ’ (of the para- 
site) ‘ thereby being dislodged before they can germinate 
and gain a hold.’ ” Libcri.an colice, ivhicli is of a more 
I robust habit, and jiroduces larg< r seeds than the Cojfea 
^lUiddca, has neen distributed with unitoim success to 
I most of the cohec growing countries, foreign or colonial, 
i foieinost anmi.g them liong liahamas. Bangalore, Barba- 
does, Bcrmiid.i, Calcutta, Ceylon, Dominica, Jamaica, 
Jav.i, Madra ?iT.iurij lu.s, Monl ici rat, Natal, New Grenada, 
and Rio dc Janeiro. 

The introduction into India of the South American 
rul)bv.r-producin.g plants has occupied, and is still occupy- 
ing, considerable attention. The successful acclimatisation 
I of the l*ara rubber-liec {Hcvea b} asdieusis)^ as well as of 
I the Central American plant {Ciutdloa e/odra), is a matter 
I of great importance, .affecting as it does our future supplies 
of this invaluable substance. Of tlie pc( uliar .ind inter- 


D R. hook I R’S report on the celebrated gardens , 
under j.is direction contains this year some facts 
that Will be noted as starting-points in the history of 
scientific progiess at Kew. Thus at the outset wc are 1 
reminded that a sum of money was included by the 
Government in the estimate of last year for the purpose ' 
of erecting a new building for the herbarium in which j 
will be deposited not only the unrivalled collections of 
dri‘,d plants, but also the valuable libraiy, MSS., and | 
collection ol drcCwinp of fflants. The great importance 
of a fire-proof building in which to deposit these valu- 
able treasures, cannot be over-estimated. The old house 
once occupied liy the late King of Hanover, in whicli 
the herbarium is now and has been contained for nearly 
aijuaiter of a century, has become literally cjamined; 
the It foie, both on the score of safety .and convenience, 
the 1,1 w building which has been commenced since Dr. 
Hooker wrote will be welcomed by botanists of all 
nation d ties. 

Aiiot'u'i point in the future history of the (kirdens i:j 
the euotion i/f a laboiatory. Dr. Hooker points out that 
one of the rei oinineudalions of the Conanis.non on 
.Scientific lujiruclion and the Advancement of Science 


csting pkint, Pnuylea aidisiorbitdia^ or Kerguelen’s Land 
cabb ig( , Dr. Hooker announces the receipt of seeds both 
fiom the and Trausil of Venus expeditions, 

although, however a number of fine young plants were 
raised, they have nearly all since perished, a similar fate 
having befallen those at the Botanic Gardens of Ikaris, 
Cape town, and Edinburgh, showing that the plant is very 
intolerant of uarnith. 

In the Museums where the collections are constantly 
increasing, one new feature is specially noticed, that of 
the sepal ate collection illustrating vegetable terato- 
logy and p.alhology. This collection has rapidly in- 
creased since its formation two years since, and will, no 
doubt, ill course of time, prove valii.ible to students in 
these interesting branches of botanical science, the more 
50 as no public collection has hitherto existed of this kind, 5 
the materials consequently being .scattered far and wide. ' 

The herbarium has been considerably enriched during 
the past year, notably by the collectioiKs of tlic late John j 
Stuait Mill, w’ho, besides liis other achievements was a 
diligent collector, and a goud botanist ; also from other 
private collections, as well as tlio^e of the Chollcfti^er and 
Transit ol Venus expeditions. 
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ON THE CLASSIFICATION OF THE VEGE- 
TABLE KlNGDOM'^ 

I. 

C lassification is a natural propensity of the 
human mind. If our attention finds itself directed 
to a large number of objects, about which we desire to 
inform oursdves, a desire to economise our labour, or 
even render it possible, at once leads us to* endeavour to 
throw the assemblage into subordinate groups. The 
result, and indeed end, of this process is to enable 
us to frame general statements about these groups 
which cover all the things comprised within them. In 
the case of a naturalist it is desirable that the groups 
should be so constituted as to admit of as many general 
statements as possible being made with regard to them. ; 
and in proportion as our classiheation allows us to do this 
successfully, we say it is a natural one -one conformable 
to the order of nature — and such as nature herself would 
indicate it the task were assigned to her rather than 
undertaken by us. 

The quesMon, however, immediately arises, What is 
the cause which biings about this possession of common 
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characters by each member of a group of orgiiiisms, and 
lenders their n.itural classification possible? We are 
now able to ansuer with a vei\ high degree of probability 
of the explanation being the true one, “ that jnopinquity 
of d( scent- the only known cause of the siinilanty of 
organic beings— is the bond, hidden as n is by various 
degrees of inodiiication, which is partially revealed to us 
by our classihcations.”^ 

The eai best attempts at classification seized upon the 
most striking supeihcial distinctions. When Solomon 
‘‘ spake of trees from the cedar tree that is in Lebanon, 
unto the h}ssop that springeth out of the wall,'" it is 
quite evident that mere size was the point of comparison 
aided the process of passing them under review, 
^ud till the time of Ray and the beginning of the 
century the classification of plants into trees, 
noth* * shrubs, and herbs held its ground, though 

ic a ^ better understood than that size, which 

matter of habit and mode of growth, is 

^ecturei, delivered At the Royal Institution during February 
a Darwtn, Origin of Species/' 4ih Kd. p 489. 
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no clue at all to the real affinities of plants. It is easv 
to see in point of fact when we have once grasped the 
principle of descent as the cause of resemblances, thai 
those characters which are most valuable for classificatory 
purposes, are generally those which are least prominent. 
From age to age organisms may vary in response to the 
changes of the external conditions to which they are ex- 
posed. Nevertheless, underlying the most manifold modi- 
fications, some apparently insignificant detail of structure* 
or development will be handed on unchanged, because it 
has never happened to conflict with the stress of existence, 
and such a detail will reveal the story of relationship 
which the comparison of more striking, but really lets 
essential (because ixdaptive) external modifications wouUl 
perhaps completely obscure. 

1 hus, comparing the two great departments of activity, 
into which the life of plants is divisible — nutrition, ail 

that concerns the growth or multipHcatioi of the same 
individual, and reproduction, />., all that concerns the 
production of a ?ie':u individual, while characters drawn 
from nutritive stiuctures (such as branching and tex- 
ture of stems, form of leaves, &c.), have proved of little 
value, tho-'C taken from reproductive structures have 
proved of the highest importance for purposes of classi- 
fication. And the reason is that a plant must live before 
it can reproduce. The stress of competition is harder 
on the nutritive side of its life than on the reproduc- 
tive. Habit of growth, which is the expression of the 
plant^s attempt to adapt itself to the conditions of exist- 
ence preacribed to it, must vary as the conditions var) ; 



Flo (j — /oog’ica st.«c;e of Bncterimn rui^\cett& 9.K\.tx Laukesler t“ Quari 
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but the development of ovules and homologous organs 
comes when the battle of life, so to speak, is won. Then 
details of stiucture, and the development of the embryo- 
phinls w'hich proceed from them are, at any rate, in a 
great measuic relieved from the ntcessity of undergoing 
adaptiic changes. 'Fhey undergo, no doubt, progressive 
modifications, but the^c aie c()mpa»atively slow and ate 
perhaps brought about in pait by the correlation ot 
grou'th, which causes a changing part of an organism to 
effect alterations in other parts which are not at fiist 
implicated in or dncctly benefited by the original modi- 
fication, and yet cannot help participating in it because 
the organism must alter more or less as a whole. 

Thus, then, as amongst human beings, whether we 
consider the family or the race, similitude or family like- 
ness implies blood-relationship or community of descent ; 
in all organisms resemblances in structure which arc 
constant in large groups or vary very slowly, imply origth 
from a common ancestor. The real problem of classifica- 
tion is nothing less than to group organisms as wc 
should see them grouped if we could inspect the mighty 
family trees of the plant or animal worlds. This mode of 
regarding the fact's of natural history is termed phylogeny. 

In undertaking the actual task of classification, we pio- 
ceed on the assumption that as in a tree the twigs which 
form the growth of any one year belong to branches of 
all agcs--from the very earliest to the very youngest— the 
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living constituents of the vegetable kingdom represent, 
more or less modified, various successive grades of deve- 
lopment which plants have passed through. Some of the 
branches of the family tree have now no living representa- 
tives, and as to these we must seek for such evidence as 
palaeontology affords us. To trace out the family tree in 
all its details must obviously be always a matter of extreme 
difficulty, and may never be completely possible. Our 
f resent information does not extend to much more than 



Fu;. 7. — Successive in development of spores of yeast (after T?c 


a knowledge of the closely-packed exterior formed by . 
the ultimate twigs. We cannot see very far how these I 
pursue their course, nor get more than an approximate 
notion of the way in which the main branches are given off. 
Clearly, how^ever, we may assume that organisms have 
in the main proceeded from simple and generalised forms 
to those which are specialised and complex. The simpler 
existing plants will therefore be the representatives of the 
oldest forms of all. 

As long ago as 1836 Endlicher divided the vegetable 
kingdom into Thallophyta (leafless plants) and Cormo- 
phyta (leafy plants). The one exhibits the presence, and 
the other, if wc may say so, the absence of the contrast 
of leaf and stem. Leafless plants are clearly the simpler, 
and come nearer, therefore, the base of the family tree. 

Now Thallophyta have long been held to fall into two 
great groups — A/^ (tangles), which, speaking generally, 
are independent of organic nutriment, contain chloro- 
,phyll, and build up the materials of their tissues from in- 
ojganic materials ; (thread-plants), on the other 

hand; are wholly dependent on other organisms, wtiich 
they feed on, either living or in decay. Jhich scries 1 
ranges from the very simplest forms which it is possible ‘ 
10 conceive endowed with life, up to others which display 
a very complicated stnicture. Nevertheless there is a 
remarkable structural parallelism between them, and it 


-—A 



Fir, 8.-— Germination of yca‘>t -spores (after Reess). 


seems probable that the Fungi do not possess a con- 
tinuous line of descent of their own, but that they 
are an assemblage of reduced or degraded forms ; 
which have abandoned the business of food-manufacture, ; 
and appropriate their nutriment more or less ready made, ; 
and which correspond to different points in the line of : 
descent of Algae. Thallophyta, therefore, disregarding : 
the cross division into Algae and Fungi may be classified ! 
afier Sachs,' and mainly according to their reproductive ! 
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processes into four classes : — i. Protophyta ; 2. Zygo- 
spores ; 3. Oospores ; 4. Carposporeae. 

Protophyta consist of excessively minute plants only 
visible to the naked eye when aggregated together in 
considerable masses. They consist of minute particles 
of protoplasm often no larger than a human red blood- 
corpuscle or much smaller, which are usually in- 
vested with a covering of cellulose, sometimes, however, 
very hard to distinguish. The protoplasm is homo- 
geneous and without a denser portion or nucleus, but 
may contain minute particles, and even watery globules. 
It is either quite colourless or contains chlorophyll more 
or less masked with other colouring matters. Multi- 
plication is effected by the fission or bi-partition of the 
protoplasm of one individual or cell. This frequently 
takes place in a single direction only, so that the new 
individuals more or less adhere together in a linear 
series. The cellulose investment or cell-wall is apt to 
pass by the absorption of water into a gelatinous condi- 
tion, which may even form a kind of matrix in which the 
individual cells seem to be imbedded. Two groups de- 
serve especial attention, Schijoi/iycctcs and Saccharn- 
jnycL'tcs. Doth are destitute of chlorophyll, and so are 
dependent for their nutriment on materials elaborated by 
other org.anisms. In obtaining what they want they setup 
incidental chemical changes and decompositions. Thus 
Bacteria bring about pulrefaciion in fluids containing 
iiiirogcnous matters, and yeast produces fermentation 111 
saccharine solutions. 


Fk;. 9. — F<irn>.'ition of spores of MycoJt'rtnn t.'/u (.ifler Cienkow,' ki). 

When any fluid capable of undergoing putrefaction is 
exposed to the air at a temperature of about 30'' C, it 
speedily loses its clearness and becomes turbid and 
milky. This is usually due in the ca^e of vegetable 
inlusions to the presence of immense numbers of a minute 
organism known as JUicieritifn Tenno. CJther forms are, 
however, met with, and according to the nature of the 
fluid, one or other seems to get the upper h.and and pre- 
dominate. They vary in shape from a mere rounded 
speck (itifUtt in. in diameter) to elongated rod-like bodies 
sometimes rolled into a short spiral. The rod- like forms 
exhibit free movements which in the larger arc obviously 
due to the presence of a cilium at each extremity, and are 
probably so in all. 

The life history of the Bacteria is still imperfectly 
known. One striking kind has been studied from mace- 
rating pans by Prof. Lankesttr. It exhibits a great 
variety of forms, but all are tinged wuth a peculiar 
purple pigment, and it seems probable, therefore, that 
they all belong to the same species, and that the 
different phases are due to diversities in the condition of 
development or culture. This, if true, would apply to 
other series of forms which are colourless or tinged with 
other pigments. In one condition the Bacterium is in a 
kind of resting condition (Fig. i), and is a mere microscopic 
spherule of protoplasm. This gradually granulates (Fig. 2), 
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and the protoplasm agjjreg^ating about the new centre*;, to the piper, six closely printed pages of tabular matter, 
the spherule by successive stages (Figs 3 5) reaches a giving the results of obsiivations made in the seas of 
condition m which it forms an assembl »ge of individuils China and Japan, dt duced iroiu registers kept for the 
held togethei by their gclitmous investments These Meteorological Othce 

aggregates bre ik up, and the individuils disperse Their I he winds arc, perhaps, the most \ aluible part of the 
subsequent dc^^ree of elongation varies, but a biscuit- piper, is showing the variations of wind with season at 
shaped form js a common one Like oth<^r Bicteria different places on the coast, they ire, moreover, in 
they divide repeitedi), and ultimately iriumulate in gtneiil accordance with what w is previously known of 
masses at the bolt mi of the fluid or on the surf ice in the meteorology of I ipin 1 he run results are in- 
reticulated arrangements (Fig. 6), which aie suffieientl) terc sting, but they would have been more vilu ible if the 

permanent from the adhesion of their gelatinised coats position of the gauges had been stitcd 1 10m the 

f/oogl(ei stige) fhe puallelism which these processes necessarily faulty position of the ihcrmointteis, vi/ , “ m 
possess with those of higher forms of Al,e will be the gilleiy outsuk the linlern in the 1 1 and sh\de ' the 
alluded to hereafter I he whole of the Sihi omytLtc^ 01 averages of teinpei ituics cm onh be le^irdtd is roughly 
luicicfia appeal to be reduced u piesi ntiiives of the approximite Thus it is diftu iilt to ste how, if the mem 
Osullato} ua ^ TK. group ol Piotophyta which possess the tempera ure of July be 76 j at \edo, it is 6 at 
chlorophyll which behizomvcetes have lost 1 hey have, Nag isaki 

in addition, a pcrulnr bluish lint, and this may be recog The b irometric il results cm be n girded with nothing 
nised in Ikmternim I eimo but istonishnunt In the wintt r niontiis the mean pressure 

Ihe Sa thitomM / r must be dismissed veiy briefly, decreases from the isobar of ->030 inches, which skirts 
Yeast {Sa c/t a oni)i( hs (ft istu)^ consisting of pile the south co ist to tht 1 ob 11 of 30 ro inches, which passes 

spheiical cells ab mt ’ in in diameter, is the t^pe of through the centre of Jap in, the lie of the isobii» being 

the gioup, and multiplies, not like Bictcni, b) hision, from ibout W S W to J N 1 With this distnbution of 
but by the budding out of new individuals liom dilfcient pressure, all meteorologieil obscrvuion would lead us to 
points of the parent cell these often foimii g a short eh un expect the prevailing winter winds of Jap in to be south 
by icpetition of the process, but being subseeiuently westerly I he observations, on the contrary, sho v the pie 
detached by conslmuon Under conditions unfavour vuling winds to be noi the rly, in other words, thev are in 
able to giov\th,a> when the yeast is eultivited on slabs of dm ct opposition to Liiysli lUot’s 1 iw of the winds Insum- 
moislplistei of P ms, l)Lside growth by extern il extension, m^r the resuhs are still mote extraordinai > Inthtsewum 
there IS also i proe ss of internal segment ition of the months pressure increases fi om the sea coist inland 
I lotoplasm (fust obseived by Ree‘s) these two modes I rom \ tdo westward to Sikok, i distance of about 
of reproduction iiiay bi complied to the two which tike mik the lie of the isobTs is bom about W S W. to 
pi lee m J) ut f fin I f t 1 he 1 liter of these in the h \ 1 the highest isobai being the mist notthern 
< ase of yea'-t 1 C ults (Pig 7) in the massing of the pioto 1 rem this dtsposi ion ol the isohirs th liws e^tab ished 
j)l ism into four spores wlueh are fin illy set fiee by the by meteoiologv would le id us to expect rorthe»ly winds 
eisiuption of the paunt cell wall i hey germin ite when Oli ei\ ition, however, shows on this put of J ipui tie 
put into a favoui ilil ilu d, and reproduce chains (I S) prt\ iihng summer winds to be souiheily In this season, 
Ihe feinient of wii e ( I/i ofifina ////), besides other also P»oys billots liw of the winds is viol ited 
points of ditu icne e piocluet^ ( yhndiical inste id of sphm- Iheeliscii sion of this papi i, ti e itfi ic , te le lies us that 
( il cells These also ^ ve use to spoies (I ig 9I by m- if we st ind with 0111 b k k to the wind in [ ipxn, the lo v 
tein il segment ition W 1 IiUsii Leix D\ l r buometer is on our 1 i^ht, whibt ever^ wlu re els in the 

noithein hemisphtie fiom which vve h ve obseivations 
the low baiometer is to oui left 

but this IS nat all In August the me in pressure at 
32 and sea le vel at S igaiTu ( it N 35 h, 1 ing I I3e/4i) 
IS 29 3'^! inches, and in the sime inoi th at \edo (lit 
N 3;, 41, long J T ^9 47 the mem pleasure is 29931 
inch s Iheseplices which ire il)>utihnty three miks 
ipirt, hue i ditleume mlhe.irmem almoaphtiK on s 
sure for August of o ^bo 11 eh, ihu!> s^uinp, ti i^ftit/icfi/ iii 
tJ t fuian pf iwiin in Au^u t of an inch in sixty mile s 
So fir as we aie aw ire the s etpesi 1 iditnt yet noted at 
any tune in this eountiv w is an inch in sc t» ty two miles 
duimg the 1 dinbiigh huiiieiue of J iniiiiy 24, 186S — a 
gridicnt leeomp initel wiih wind which threw down 
solid misonry, and ho’-sts as if they h iJ been “jointless 
pieces of wood ^ {/o n Stof Altf Sot ,vol 11 p 177) Japan, 
howevti, presenis us, lu the af o\e results, with jmtuu rip^t 
summer gradient which, whde it exeeeeK ihtt iiiaxiffium 
j,i idicnt attuned duiiiij, the I dinbuigh huriu ane, is 
accompanied only with delightful breezes as the prevailing 
summer winds of its co asts 

Most meteorologists will perhaps be inclined with us to 
let then notions regirdmg leiial movements remain un- 
disturbed till it appears whethei thes^ u suits may ry>t 
hive spiung fiom exn loidmarily constiucted or dis- 
ordered instruments, or even, it iniy be, clever manipula- 
tions. 

While allowing that the author of the papei, who does 
not appear to be finiiliar with whit has been done in 
meteorology in icccnt ytirs, his discussed the materials 
before him with some ability , wc c in only express our regret 
that the Meteorological Committee have authorised the 
publication of the paper m its present shape, and included 


i^Io hi ioniinuid^ 


MI U OKOLOij r / V 7 IPA/I ^ 

E ach of the nmnbcis of Mi Mc\ can’s public ition 
gives the til d Illy obscrv itions if the vinous 
meteorolo^K il el nuns toi five di s, be^inninc, with 
Decern bei 2, 1S75, with the meins and extremes lor etch 
of the live d ly pc nods I he obseiv itions in I 1 eductions 
of each sheet have bten made with great fulnc'.s and 
c iscrimin ition, and we hope Mi McVeanwil soon be 
111 a posit on to extend his system of obstiv ition to moie 
places than Tokei, so is to give the diti foi the deter 
mination of the mettoiologv of J ipan, which, fioin its 
rel itions to the comment of Asia an 1 oce in curients, 
presents mmy points of greit and pecuh ir in oust 
The daia diseiisstd in St iff Commander 1 izaid s “ Con 
tiibution to the Meteorology of Japin'’ hive not been 
obtained ihrough the obseiving staff of the C// 
but from reeoiels lent by the Superintendent of Jap it esc 
lighthouses and Buoys 1 hey consist of observ itions 
<'f the barome er, thermometer, ram gaui,c, wind and 
''’<-ather, as made at twelve lighthouse'^, two lightships, 
^i^d at edo, the mi nthly averages of which are repie- 
s»ented on four diagi uns, Ihe baiometiic and wind 
results are besides shown, by isobais and arrows, on 
^ ® ill maps for the different months of the year 
ine Meteorological Committee publish, as an appendix 

itthelraperul Mcteoiolofcicil Obsci vit ly 1 >kci 
L c n etiou of e A MeVe in Surveyor m C hu f N > i lo 

1 H a Mtlt-orology of jepen by StUI e mmander 

MeLeoroIoort/* >1 ^ Lhntleni^er Pubhbhcd by the HUihonty ol the 

MeleoroIogicU Committee, Officii No .8 
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it amoT>g their twei^ty-eight publications marked “ offi- 
cial ; ” and the more so inasmuch as us teachinj^ directly 
tends to overturn the rules which guide seamen in storms 
and hurricanes, as well as the first principles of atmo- 
spheric ph) sics. 


GENTILLI VV TA CHROME TER 

A MONG the instruments exhibited in the South Ken- 
sington Loan Collection is one likely to prove of 
great use in survey-making ; it is the invention of M. 
Genlilli, an Austrian engineer, and its main purpose is to 
accomplish rapid survey's (hence its name) of difficult 
country. Not only does it survey the ground, but it gives 
the height and distance ol every point surveyed. The 
instrument itself diffeis little from an ordinary surveying 
telescope. A vertical lever, \, is attached to the axis of 
the telescope by means of a screw, i' (in figure) ; this lever 
moves the axis through a given angle, which can be exactly^ 
adjusted by means of ihe two stoos, n r/, opposite the fiee 
end of the lever. The points to be suivcyed are marked 
by a surveying staff, on which arc shown in a manner to be 
visible at a great distance, very minute divisions of a foot. 
The telescope is poinlctl to this distant staff of which it 
measures : (/r) the hoiizontal angle of pobition, (/») ihe ver- 
tical angle of elevation, the distance of the iiibtriiment 
from the stalf. It is the accuracy with winch this last 



datum can be read that is accomplished by the peculiar 
mechanism o-f Genlilli’s instrument. As an example : 
Suppose the staff marked wdth divisions, to have a scale 
of 12 feet, on which feet, inches, and eighths of an inch 
are shown. The telescope is directed to the top of the 
scale, of which it gives the horizontal and the vertical 
angle. It is next directed downwards by the screw to a 
fixed slop, and there it reads on the staff, say 10 feet 
5 inches below the former reading ; that distance on the 
staff is 1,000 eighths of an inch, and tells us that the staff 
is 2,000 yards off. In short, the greater the angle through 
which the telescope is moved, the greater the distance 
and vice vcr,sd, Gentilli’s telescope reading the distance 
and giving it exactly as read, without calculation of any 
kind. The mechanism is so precise that the telcsr o^^e 
can be moved through any given angle and restored to 
its original position with almost perfect accuracy. Prac- 
tice has shown that the distances so measured by a small 
instrument of only 40 magnifying power are correct to 


within part. The instrument seems likely to be ol 
the greatest use both to ordinary surveyors and to those 
who have to carry on extensive topographical operations. 


THE RADIOMETER IN FRANCE 

A lthough Mr. Crookes’s apparatus was described 
in a few French papers at the end of last year, the 
novelty of the phenomenon has prevented physicists from 
paying due attention to it till within the last three months. 
But now the subject has been bioiight before the Institute 
and a number of experiments have been made or are 
being contemplated which are deserving of notice. 

The first apparatus in Paris were procured from London, 
and also from Germany by Geisslcr ; but now they are 
exported from Paris. There are in Paris not less than 
three makers— M. Gacffe, M. Alvcrgniat, and M. Saleron 
— who ate daily selling the apparatus, so that the instru- 
ment will soon become common in all laboratories in 
spite of the price, which is about 25 francs. 

M. Kizeau, the w'ell-known phy'sicisr, has stepped 
forward to defend the theory^ of air-dilatation. The most 
formidable objection was proposed by M, Ledieii before 
the Institute. This mathematician insists ufion the grea- 
fact that in the air at the ordinary pressure the bhickeneu 
plate is attracted instead of being tcpelled. He says that 
there is a decided opposition bi tween these two phono 
mena, and that at a certain pressure the radiometer 
cannot move at all. 1 do not know whether the expeii- 
inent has been actually tried. The best plan for investi- 
gating the (question is to construct radiometers in different 
gases, carbonic acid and hydrogen, which 1 intend to do. 
if the lotaUon is produced merely by dilatation of the 
residual gas the motion must be quicker in hydrogen and 
slower in carbonic acid, owing to the difference of con- 
ducting power and mobility. Hut even then it remains 
to account for the inversion of rotation. 

Sometimes tire radiometer rotates in an ojrposite direc- 
tion without any apparent cause operating iipoft it. In 
investigating the cfuestion I demonstrated very simply 
that this is because it emits heat. To obtain inverse 
rotation it is sufficient to leave it lor some Kngth of time 
exposed to the ra\s of the sun, or to the radiation of a 
furnace, and to plunge i» in a vts'-cl full of cold water. 
The effect is immediate, the inversion takes place almost 
instantly ; but the real quantity c>f heat accumulated in 
plates being vtry small indeed, the inverse rotation is 
accelerated for a few seconds, and diininishes at a very 
rapid rate. In less than half a minute 1 he i<idi()mcter stops, 
and direct action of the rays causes it to rotate again in the 
direct w'ay if the vessel is of glass and transparent. The 
same expciimcnl can be made in the shade, bul it requires 
more caution, as the inverse action is less powerful, and 
the light can operate with snflicienl force to continue the 
rotation in the normal duection, in spite of reverse force 
produced by refri,;eration. But even in these cases it is 
possible to perceive a diminution in the rate of rotation. 
The r.idiometer falls to a rate which is smaller than the 
final one, and suffers a visible augineritation after a tem- 
porary diminution in the first instance. 

M. Alver^niat exhibited, at a recent silting of the 
Soci( 5 id de Physique, a* double apparatus to demonstrate 
that the position of the blackened face determines the 
tliieclion of rotation. The following cxpcrinienls can be 
made with a radiometer with both plates blackened, and 
illustrate the same fact with greater simplicity if the half 
of the transparent sphere has been previously blackened. 

If the blackened hemisphere is perpendicular to the 
rays, the radiometer will remain motionless ; but in an 
oblique direction it will rotate to the left or to the right, 
according to the inclination of the incident rays. The least 
surplus in the quantity of light or heat received by any 
influenced surface will rotate the apparatus in the direc- 
tion of repulsion. 






29? 


TyI. vSalcron made an experiment sugj<ested by M. 
Ledieu, and which is a consequence of the fact above 
mentioned. If the li^ht is received alongside the axis, 
the radiometer rotates. The velocity of the rotation is 
not yet in our hands. 

The reflection of the light on the glass creates a dis- 
turbing force, as it is easy to show by the following experi- 
ment, which I made before the Academy of Sciences 
The bulb of an ordinary radiometer being half blackened, 
the rotation lakes place in the same direction, whatever 
be the position of the blackened hemis])hcre, but at diffe- 
rent rates. With the light falling on the while side, the 
rotation is reduced to about [, and about J when falling on 
the blackened side. Both numbers give exactly 1, i.c., the 
regular number of the transliicid sj^hcro. Consequently, 
I suppose the reduced rotation to be produced by the 
light reflected on the glass by the blackened surface, 
which light adds its effects to the light falling directly on 
the said blackened surface. This tlicory is in conformity 
with the well-known fact as stated by Crookes, that light 
A -f- light B gives one effect A -f- B, whatever be the 
respective situation of the lights on the cirnimfercnce of 
a circle whose centre is the radiometer. I liave no doubt 
that, by silvering the blackened hemisphere, which en- 
larges the reflecting power of the interior, the velocity 
of cither rotation can b(‘ enlarged. 

These reniaiks explain facts that, according to the 
dilatation theory, arc a mere impossibility, the rotation 
in the same direction when a ray of light falls on the 
black or on the white side. These experiments can be 
made not only with a white or a black radiometer instead 
of alternate, but also with entirely tiansparenl bulb, if 
light is predominant in one direction. 

The difliculty in u=ing the radiometer as a photometer 
is in the velocity of the 1 evolutions. ]V 1 . Gaiffe con- 
structed for me a radiometer w'ith a graduated screen 
which was in operation at La \hllettc Gas Works, and was 
sent to the lighthouse expciinicntal establishment. Un- 
fortunately that instrument requires a lieliostat Id send 
the T-ays into the apeiture. Under that limitation the 
instrument woiks wall, as tlie scale of proportion has 
been very easily established. 

That reduction can In* tried with a greater simplicity 
with a differential radiometer with plates differently 
colouicd, the left w’ith blue and the right with giccn or 
red. The rotation w’ill be equal to the difference of 
rotating ])OW’cr, as deinonstr.ited by the radiometer with 
both sides blackened. I suppose that white-blue -j- blue- 
black wall give almost exact 1\ the number of while-bin ck, 
and that the rotating force might be so easily fragment- 
ised. I^ya graduation all these diftcicnt radiometers can 
be compared w ith each other. 

Some of these radiometers are being constructed ac- 
cording to my suggestion by M. GailTe, and will be pic- 
sented to the Academy as soon as the aforesaid theory 
shall have been demonstrated experimentally. 

W. ]U' Fowir.LLi: 


PROF, STFFRFS EXPEDITION TO THE 
PHTJJPPliXFS 

TT may interest zoologists to know that an American 
gentleman, Prof. J. B. Stecre, of the University of 
Michigan, has recently returned from an expedition to 
the Philippine Islands, bringing wdth him large collec- 
tions of natural history objects. 'Lhc birds he has sub- 
mitted to me, and I am now engaged in preparing a 
memoir on the collection, which seems to be one of the 
most important ever made in the Indo-Malayan Islands, 
in spite of the great difticultics which meet the tra- 
Philippine group, and notwithstanding severe 
attaocs ot fever, Dr. Stecre exerted himself with great 
energy, and as he visited many islands in which no pre- 


yious collection had ever h.,,,, mido, it is not 

that u.any novrlt.es oca.r Hi ono he has now hron.;ht 

over to Lnghind for descr.piiou, 

Leav.ng Hongkong for Manila, u\ May 1871 Dr 
Steere crossed the Island of Luzon by way of Mauban 
and Lueban to the Pacihe, passing some time on the 
mountain ol Ma-hay-hay, near ilie Laguna Je Bay. In 
July he went by steamer to the colony of l‘nerU) Princcsa 
on the cast side of the Island of Palawan, wheic he staaed 
a month. Fioin llience he crossed to the Island of 
Balabac and renviined a month, afterwards \lbitiug the 
south-east cornel of the Island of Mindan.io, and rc iung 
for a month and a lialf at Zamlmarga and the Indian 
village of Dumalon in the same province. I’he Mand of 
Basilan, lying between Mindanao anl the Sooloo 7, roup, 
was next visited, and liere he ^la^ed tv o weG;s, atur 
which he returned to Zamboanga and iliLnce to Manila. 
In the month of December lie agai/i went south, sloiiping 
at Ilo llo, on the Island of Panay, and visiting the nujun- 
tains in the interior. After a short stay at the nu’ghhour- 
ing Island of Guimaras he crossed o\cr to Negros, 
journeying on horseback round the north end t>l the 
island; thence in a native boat he traversed the sea to 
Zebu, which he crossed, till he arrived at the town of the 
same name, where he look horse again and rode .‘‘Ouih- 
ward, crossing the island oiirc more and passing over the 
strait to the town of Uumagucte, on the Island of 
Negros. Dr. Steerc then went back to Zebu and crossed 
to the Island of Jioliol ; after pa&sin ; romid part of this 
island he rclurnt'd to Zebu and afterv, a'ds to M mih, 
where he visited the Kegiitos on the north side of the 
Bay of Manila, lea\ing finally in April for Singaj^ojc. 

Full dcsciiptions of the lunv species wall shorily be 
prepared, but meanwhile I cannot avoid diawing «attcntion 
to one or two of the most remarkable forms, chief 
r-ijumgst which will ]>e the lollowing : — 

I ID vir/;. us A Av z //, Sh.n [)e. U niilu' any other member 
of the liutyhnnidi \ no species of u’h’ch was previously 
known to inhabit the group. It has a grey hat k, wdutc 
collar lound tliC iu\-k, the head and lump d e]) purpliUi, 
the tail chestnut ; wings black with a )cllow' bar across 
the sec^ndanos, white on the iimcrmosi ; sides of face 
and till oat black ; rest (T under surface vdiite. The 
male ditUis in having the under suifaco puri>hah red. 
Hab. J hi Slim. 

Phyliornis pahnoi'ucnsis^ Sharpe, rpparcruly different 
from every other PJiyUoniis by reason of its ) ediow throat, 
green under surface, and bluc-ctlged primaries. There are 
other dilferences, but the above seems to bo a c ombui ition 
of colouring 1 ol met witli in tlie other species, llab. 
Palawan. 

I'} aihyunis Siceni^ .Sharpe. Cireen wdth a black luvad ; 
shoulders and a band acro^-^ the lump blight cobalt; 
tail black ; beltnv vciditer blue or light cobalt, the throat 
white ; centre of the abdomen black ; \'('nl and under tail- 
coverts crimson. llab. Dumalon, Mind mao. 

It is, how'cvcr, among the sunbirds that Dr. Stecre 
seems to have discovcied the most curious novelties, as 
will be seen from the following birds : — 

. r.tJii>pvyii nuiynifu fr,Shar]ie, resembUs . K.Jhiiios/n'afa, 
Wallace, from Ctlcbes, but is larger, witli a strong' 1 bill, 
black belly, and is at once to be told by its bla' k iindcr- 
wing coverts, llab. Negros. 

JC/Jiopyya S/icihyiy Sharpe, like .//. hh./, ami .A’. 
youUiu' m appearance, Imt without the Gongaled mil, anof 
distinguishable at a glance by the entirely yellow under- 
surface, streaked on the breast wdth tcurlet ; tlie tin oat 
is yellow, bordered with a double inoastnchial line of 
scarlet and steel blue. Hab. J’alawan. 

.Eihopyyd puLIia riuio, Sharpe, a small species, pio- 
bably genciicalL distinct. Above ulivc-green, with a ^tecl 
blue frontal patch, and streak over the car- coverts ; 
wing-coverts, upiier tail- coverts, and tail, metallic steel- 
green; rump yellow; wings oli\o; under- suificc entirely 
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briglii yellow, with a spot of vennilion on the lower 
throat. Hab. Basilan. 

AraJuicthci a dihith}'^ Sharpe, resembles A, loua^iro^- 
tris^ but is distinguishable by its brown lores and by the 
ashy whitish colour of the entire under-surface, only the 
flanks being slightly washed with sulphur-yellow ; pectoral 
tufts orange-yellow. Hab. Palawan. 

Ducnim dorsalc^ Sharpe. Looking at first sight like 
Prionocliilns pcrciissus, Temm. Blue- grey above with a 
conspicuous dorsal patch of orange-scarlet ; underneath 
orange, paler yellow on the throat and abdomen. Hab. 
Palawan. 

Dictcum Jiypoh iicum^ Sharpe, of the same group as D. 
retrociJutuDi^ Gould, but plainer coloured, being entirely 
black above, and entirely white below llab. 

Rasilan. 

Dicuuvi L Sharpe, also of the same 

group as the preceding. lUack al)o\e, white below, the 
centre of the body bright crimson, with a black band 
across the fore-nock. Hab. Guiniaras. 

K. B(')WDIg:R SflARPE 


SCIENCE IN GERMANY 
{From a Cirhiaii Corn'^pondenf) 

^IKNKOW SR'S', who hcvcrrd ycaw made some c\ceed- 
^ ini^ly niterr^ttut; commii.iications on tlie low (irgani-^ms 
known as Monads [Aii’.'u /in Mi losuij'nrhe An i!onu% u 1S65), 
hah iccently ctiiiUibutod nioic' alditional information tcgarding 
them and allied oigani-ins {//v./., xii. 1875). the lowest 

order of i)lants belong the Myxoni) coles, which, in the complete 
state, fo.m piotoplasmic net'?, named plasmodia. Cieiikow’sky 
fuiin 1 jdasinoJia in fiedi water, \Nhic]) fed themselves by 

suciion (f algve ; on pas'-age into the lesting they fell 

asunder into several cyits and (what is de-erving of special 
attention), by tlie release of -'inall poitions fiom their ma'^s, pro- 
duced aiiiO.'l>a, self-.‘>uppoiting individuals, which creej) aliout 
by moans of p. eudopodia, and which liave hitlierto hern re- 
gal ded as indepcnilent animal organisms. As tins phenomenon 
lias also been olijcivcd in (dher plasmodia (llrcfcld), it is not 
imj-rohaiilc that very many amoba do not rcj)iesent independent 
form?, hut 1 elong to tlie devidojniieiit cycle of other and plaiit- 
likc form . iCt f hi injn'iuut?n^ an oiganism which .'.lands 
very Hear tlic animals named Actinoplirys, is tian.sformed while 
uinlci the covciing glass, into a swarmer ('.vvaimspoiet, and 
when seveial i 1 lividuals are connected, or one cnter> on the 
procc'ss nf <Ii\i-i m, thcie misc as many sw aimers as there were 
part-'. Through this fonnadon of swarmer-, there api)ear.s 
lled'o/on, which group belongs to the Actinopliry.s, clo-,ely 
related to Monads, 01 those Iovm si organisms nliiili have been 
claimed both by /oologi'-ts and botanists as objects belonging to 
them. Among the Monads, Cienlcowshy observes various cn- 
cystment.s, division.^, and colony formations ; but the mo-.! 
remarkable of such proccirscs ii that in J)iNoJ'hn’^ .sUnorca^ an 
extremely small cell-hke orL^anlsm with a yellow .spot, and 
p.seudopodia at two oj^posite ends of the body. Jlmse little 
bodicF, observed in moist lior.se-dung, multiply Iry division, aird 
form by union of psciuloimdia, long strings in which .seiwate 
individuab-, can glide to and fro. In several of the organisms he 
examined, Cienkonsky was able to observe the taking uj) of 
.solid food by suction ofalg.’x Thus the boundary lines, which 
it has so long been usual to diaw between plant and animal 
orga trisms, and betwc*'n the individual groups of those lowest 
forms of life, appear more and more illusory, and the supposition 
j.s rccommendcfi of a common lowest kingdom (T organisms, 
that of IToti.sta (Ilaeckcl), out of which animals and plants have 
1 y degrees been differentiated. 

* The Amphioxus, that remarkable animal which, by its posi- 
tron at tire lower end of the series of vcrtebratc.s, is become 
much better known, even among the laity, tlian inciSt of the 
ollur vc*itcd>rat€S, enjoys no less the continual attention of ana- 
tomists. Among the various recent works which have had Am- 
phioxv’s tf)i thtir subject, one of the most comjjr. hensivc is that 
of Langeihan^ C\rchn> jur Microsc. Amitomxc^ xii. 1875), from 
whicli I lake some g( iicrally interesting data. The Amphioxus, 
it is known, vij mdiffcn nt in the fore-end of its body that 
opinions as to the extent to which it is to be regarded as a head, 
and what parts of it are to be compared to the characteristic 
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parts of tlie head in other vertebrates, are still ever at variance 
with each other. 1 .specially does the fore-end of the central 
nerve sy.stem receive various exidanations, and Langerhans has 
set himself to determine more precisely its anatomical relations. 
The entire central nerve-system is a regular tube which only at 
the fore-end is somewhat enlarged. This part, therefore, has 
been named the brain, but it has been compared now with thi.s 
now with that, part of the brain of other vertebrates, according 
to the determination of the nerv'e proceeding from it. Now 
Langcilians shows that from the l)rain proceeds one pair, and 
somewhat further back a .sccoml pair, of nerves, which are dis- 
tinguished from all other peripheric nerves, in that some ganglion 
cells arc interposed in their couise. They can only, therefore, 
be denoted as special brain nerves. Further, there is the left 
side extremity of the brain in front, the point of which is con- 
nected with the olfactory cavity, and w'hich, as a hollow pro- 
longation of the hrain, can only be compared to a bul!>us olfac- 
toiiiis while the pigment .spot referred to as an organ of sight 
lies also not out-'kle of the brain (Ilassc), but in its front wall 
(W. Muller). The fore-end, acccudingly, of the central nerve- 
syslem of the Am]diioxus, as far as behind the roots of the second 
nerve pair, is to be compared with the entire brain of oilier verte- 
brates, not with separate parts of it. Fuitlicr, of the two higher 
organs of sense of the amphioxu.s, the organ of smell is allied to tliat 
of other vertebrates, the organ of sight to that of the Ascidians, 
whereby the relation between these latter, the Amphioxus, and 
the vertebrates, is confirmed. As to the significance of the body- 
cavity of Ainjihioxu'?, Tangerhans is not yet very clear, and only 
the history o( development can give .satisfactory information 
regaiding it. lie found, liow'cver, that in this cavity lie not 
only the organs of sex, but al.so excreting glands, w'hich may be 
regarded as kidneys ; so that the space appears at least physio- 
logically, as the ventral caMty. Those glands v\hich F. 
Muller had alieady observed, occur in peculiar folds of the 
ej)ithelium of the ventral cavity, so that the excietion takes 
place directly into this cavity; a structuic which is repeated at 
least in the embryonal oigan.s of cxciction of Amphibia (Goette). 
The sex organs of the iVmpbioxus aie at first (piile similar for 
both sexes, and jilaced inditTercntly ; they aiise from a thick- 
walled bladder, composed of quite bomogeneou'? cell> in the wall 
of the ventral cavity. At the lime ol .sexual maturity, these 
indifferent cells arc transformed cither into semen-harming 
elements, .sjrcrmatoblasls, or .sirnjdy gi ow iiil o eggs. Langerhans 
met with both sexual ])roclucts in the same organ, so llirit perfect 
homology of these is ostaiilished for Amphioxus, as Goette and 
.Semper have ]>revious]y affirmed it for Amphibians and Sela- 
chians ; and the h} jiotlicsis of hcrmajihroditism as the oiiginal 
form of the sex organs must be rejected After demonstrating 
for son.c other organ.s and t issues, the agreement of the amphi- 
oxus with other vertebrates, e^^Jecially with Cyclostoma (and the 
hitherto doubtful jjresence of blood-capilLirie.s in the former is 
confirmed), Langerhans comes to the Cuiulusion that, in oj)pr>- 
sition to the vi(‘W advocated by Siinpci, wlio tlisjmte.s tin' 
affinity of Ampliioxus to the vertcbiates, .such an afrniit) .appear; 
indubitable, from most of the analomic'al rchition.s. 


NOTES 

A xrMi.ER of highly interesting excursions has been arranged 
in connection with the meeting of the French Association at 
Clermont. One day w'ill be devoted to a visit to the argciil- 
ifcious lead-mines of roidgibuiJ, the lava-, of Volvic, the town 
of Riom. There will be a .second exclusion to Is^oire, “ cele- 
brated for its college and its caldrons,” wiole Voltaiie ; there 
will be a visit to the grottoes of .Sonas on the same day. There 
may also be a third excurdon to Thiers, the cutlery and paj^er 
manufactures of whicli arc of intere.st. A U^l excursion, con- 
sisting of a visit to the thermal .stations of Mont-Doie, Bour- 
boule, .and St. Ncctaire, has somewhat tried the ingenuity of the 
local committee, as it will be difficult to get conveyances enough 
to carry the members to these somewhat distant jioints. But no 
doubt, as we said last week, the great a* traction of this meeting 
will be the inauguration of the ob ervatory on Puy-dc-Home, 
which amid many difficulties has been estal lishedby M. Alluard. 
From the elevated summit, 1,480 metres may be seen the fertile 
Limagne, the hills of Forez, the peaks of Mont Dore, and all 
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tb chain of the extinct craters of the Dome Mountains, which 
run from south to north, having Puy-de-Dome in the centre. 

The livery of the Musician’s Company, with the freedom of the 
of London, was appropriately conferred on Sir Henry 
Cole, at the dinner on Tuesday. In presenting the honour, 
the Master, Mr. William Chappell, F.S.A., traced Sir Henry’s 
career with deserved appreciation. Sir Henry was educated at 
Christ’s 1 1 ospital. His first public service was as assistant-beeper 
of the Public Records, where he paved the way to the e-’.tablish- 
ment of the General Record Office. A second public service was 
the eneigetic assistance rendered by him to the establidimcnt of 
penny postage. He gained one of the four prizes of lOo/. offered 
by the Treasury for suggestions to develop Sir Rov/land Hill’s 
plan, and continued his aid to Sir Rowland until his object was 
fully attained. He had himself accepted the olJjcc of Secretary 
to the Mercantile Committee on Postage, and was thus instru- 
mental in furthering the success of a measure v\hidi lie had helped 
to carry. Sir 1 lenry’s services to Art and vScieiice in this country 
are well known to every one. The cxliibiLioiis of art manufac- 
tuics which commenced about the yeai 1846, at the rooms of the 
Society of Aits, were projected and organised by Sir Henry 
Cole. These annual displa3^s wcie designed to lead to national 
exhibitions of arts and manufactures every fifth year, ^'jle fiisL 
of this scries would have taken jilace in i<S5i, but the plan w’as 
developed into the great exhibition of that year. Mr. Cole w'as 
one of the txcciiUve ci»mmittec of that famous and most success- 
ful exhibition, and received the honour of t 'ompanioiiship of the 
Order of the Rath at iis concbi'iion. In the following year he 
was invited by the (jovcrnincnt, tliiougli Kail (iranville, to 
improve the sj^-^teni of the schools of dc'.ign, and he wa-. thus 
mstiunnntal in establishing the Science and Ail Hepaitment, of 
which he was at last senior seciotary, and al*ci wards inspector- 
general. 'I'o (he pecuniary success of the gieat cvlubitioii in Hyde 
P.uk, which sprang out of Sir ller.iy C ole s pio)ecti m of <<ne 
ul nu»rc limited chnidcicr, we ate, ..s we '.liowed in a icccnt 
article, mainly indebted foi the ]'rvs(nt inapnilicciit ed.ib- 
bshments at South Kensington. In 1800 Sir ffenry was 
»])poiiittd General .Superintendent i)f the South Kensington 
Museum, and also acted as Secretary of (he Science and Ait 
Dc]>aitmeiil, undei llic Committee of C'ouiied on Education. 
In this capacity we know (hat he cicaUd, or w'as directly ic- 
oponsiblc for, the .sjsUm of Science and Ait Schools which by 
gcneiai consetil are acknowledged to have tlune so much good 
alicady for the coiinti). In 1873 he retired iiom office at South 
Kensington, after fifty yeais of pulilic scivice. Sir Ileuiy’s 
.services weie ackiiowdcdged by her Majesty in confcning on linn 
he rank of Knight Commander of the Rath about two ycais 
after hi.» leliremcnt. d'he lat-t honoiii w'hich has been confcired 
uj ou him is nn^.st appropriate, as w'e have aid, and assuitdly 
well deserved. 

C)N Tiic'day a deputation from the Rritish Mcdicri As.so- 
ciation wailed on the Home .Secielary foi the juirpose of kiyiiig 
before him several lesolutions recently pa-stil iinaninioiisly 
at a meeting i f the medical piofcssion in London. On bc- 
iialf of the deputadon Dr. Hutchinson haiulecl in the bil- 
lowing rej-olulions : — 1st. Proposed by Dr. Andrew Cdaik 
and seconded by Dr. Pavy, “That tin’s incetmg, altliough 
fully recognising the improvements in the Ifill of Lord Cai- 
naivoii, i., i,in>ngly of opinion tliat shouM it become law 

the piognss of science would lie most seriously hindciwb Jiml 
tJic inteiests both of animals and man much jncjudice I.” 2iul. 
I^roposecl by ])r. Rarncs, and stcondcd l)y Dr. Win. Adams -- 

That this nieeting would urge upon the promoters of the Rill 
that ACgislation on this subject should be abandoned for the pie- 
sent session. Projiosed by Dr. Slew ail, and teconded by 

Ir. Einc.st Ilait-^“ That in the event of its being thought 
rcccssary for proposed legislation in the futuri-, Ihi.s meeting 
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wouldsuRpt, a, an alternative measure, first an Act for Ae 
Mn.,,le registration of persons licensed, and secondly by the Act 
dealing with the whole sulijccl of cruelty to animals.” Mr. Cross 
accepted the resolutions in quenion, andtl.anbed the deputation 
for the expression of llieir views. A long and tectmical discus- 
sion on the various clauses of the Bill ensued between the Home 
Secretary and the deputation. 


Early this year there was. organised at Boston, U.S. an 
“Appalachian Mountain Club” for the advancement of the 
interests of those w'ho visit the mountains of New England and 
adjacent regions, whether for the purjiose of seicnlific icsearch 
or .summer recreaticn. The Club will cairy on a systematic 
exploration of the mountains of Kew Isngland and adjacent 
regions, publishing its resulth from time to time, and will collect 
books, maps, photographs, sketches, and all available infonna- 
tion of interest or advantage to frequenters of tlic mountains. 
It will also encourage the opening of new paths, clearing of 
summits from which views may be obtained, and other improve- 
ments. At the same time the Club will encourage the siiuly of 
comparative gcf gi aphy in general, opening mcctiiu's to con- 
Inbutois on ruological and liutanical gcogiajihy, gcolojjy, topo- 
graphy, hythogiapliy, travel, and exiiloration. TIk* Club is 
divided into five sections or dcpaitments oi woil — Xaluial His- 
tory, Topogiaphy, Art, Iwploratioii, Improvement, each w'ltli 
its .superintending “ Couueillor ; ” I’rof. Sleiry Hunt r Ciaiu- 
(illor in Naluial History, while the President of the new 
S< ciety is Prof. E. C. Pickering. The publications of the Club 
will be \ery comprehensive and exhaustive; undci the title of 
A/piihuhia, the first pait of itv journal lies bc'fore us. It ij 
nui->tly occujfied with details connected with the formation of the 
Club, but .also contauiv some iidcrcsling papeis alieady lead at 
the I'Uetings. Among these v.e may mention a paper by Prof. 
('. II. Hitchcock on tlie “Atlantic System of Mfuintiins;” 
another 1 y ?dr. S. W. Holman on “ Two New Forms of Moun- 
tain Raronie ter,” and a thiul on “A New Map of llie ^\hite 
Mountains,’’ by Mr. J. R. Iltnclv, bchidts the icpoils of the 
Count nior;. for the ^pxing ol llir year. Altogether great tilings 
may bi‘ expected liom tii s new club. 'I'lic Secretary’s avhlress is 
the Massac I uuc Its Institute of Techmdogy, Boston, ISlass. 


The “ lU-.uhs of the Meteoiol gical and Magnetical Olsscr- 
\ntion foi JS75” at Slonyhuisl College Ob-civaloiy, gives very 
compbae sumn.aiies of tlie niontldy nuans and cMiemcs, winch 
aic made more valuable by being coinpaicd vi'h the re lilts ol 
the past twenty -eight years. To the^c summaries is appended a 
diicission on the hoi.is of occinrence of the daily maxima and 
minima td ttirperaiuie. As i<‘gards the maxima, the mean for 
the y'ear is J the monthly extienies bting mid-dny in 

Doccmi cr ,ipd 4 1 . M. in Time and July, (hi the other Iniid, 
the miiimia .diow twoma.ximmn jieriods of occurrence, one hum 
4 to 5 .\.Ai., aial iJie othei at midmghl. 'J'he excessively fre- 
' qiicnt occinrence of tlie lowest night lempcratuie at midniglH, 
W'hich is given at 7.;;, where.as the laigc.st number for any other 
hour is 307 at 5 A.vi., and tlie double period of tlie curve 
(Plate 1 .), i.ot being in aecordanec with the physics of the ques- 
tion, suggc.^'l dial a faulty method of di.scussion has been adopted. 
Kvideiilly, as regards both maxima and minima, each daily 
j'cii'id of twenty-four horns Ins been cimsidered as beginning .A 
midnight, whereas each daily pciiod for the minimum ten ])cia- 
tures ihould exterd from miJ-d.iy to mid-day'. J fence (lie un- '' 
satisfactorine^s of the discus'-ion, the only lemedy foi wliicii i.s 
to begin the day, as regaids the niaxinnim rcmpeiatures, at mid- 
night, thus including in each day ihe whole time the sun i'^ aliove 
the hori/on ; and a - regauK t’.'e niinimurn Iciiqieiaiiiie'^^, at mid- 
day, so as to include in each day the whole time fioin sun-dowu 
to sun-rise. 

Wj: learn that the Chciilar of the Committee of the R.A.S. 
requesting diawing.s of Jupiter to be made at southern oI)>eiva- 
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lories duiing tin's year has been efficacious in America at least. 
M. Tiouvelot, \\ho has given much time to the ]>ioduLlion of 
astronomical drawings has already secured no less than thiity- 
four drawings during June. This is important, as Dr. Osw'ald 
Lbhsc, who is studying the surface of Jupiter carefully, declares 
the changes this year to be of exceptional interest. 

In the Bulletin Internatiotal of the Paris Observatory for 
July 14, Prof. Raulin gives a supplement to his valuable jiaper 
on the distribution of the rainfall of Algeria, which was published 
some years ago, based on fifty- five series of observations brought 
down to the close of 1874. The mode of the distribution of the 
rainfall of Algeria is much less varied than that of the south of 
France, for while in the south of France there are six distinct 
rain-regions, in Algeria there are only two, the one region being 
charactei ised by a very dry summer and a vciy w'el autumn 
and winter, embracing the less elevated land near the shore and 
the northern l)(jrclcrs of the llauts-rialcaux ; and the other region 
characterised by a very lainy spring and cliy summer, including 
the Ilauts-PIateaux with their borders which skirt the Sahara. 

We have received the Mtlcorolo^^ische Btohathluu^eu made 
thrice daily at the Observatory of the Leipsig University under 
the direction ol Dr. Pruhiis ilunng i‘''75, the whole being care- 
fully reduced, and copious foiUno’es given each month of the 
more marked ]ihenomcna. I'he method of piibUshing only the 
readings of the dry-bulb and the hygrometnc deductions is faulty. 
All such publications ought to include at least both of the t)b- 
served facts, \\z., the leadings of the wet bulb as well as those 
of the dry bulb. 

A FALL of meteorites, we learn [rom .IJ/on Mad, took jilacc on 
June 28, between ii and 12 a. m., near Slalldalen, a station on 
the Swedish Cential Railway, in the iioithcrnmost part of Orcbio- 
lan. Se\eral fell, some on the gionnd and others in a lake. Two 
were found, one about (he si/e of the fist and weighing 4I lbs., 
the other smaller. Kyc- witnesses stated tliat a loud whisihng 
was first heard in the air from west to cast, and a light was 
plainly distinguishable ; although the sky was clear and cloud- 
less, thereafter two very sharp reports were heard, the second 
succeeding the first after a momentary interval, followed by 
several others less sharp, resembling thuuder, alter which the 
falling stones were observed by eight or ten persons ; and finally, 
there was seen in the air a wliirhiig smoke, not veiy high up. A 
meteor was observed simultaneously at Stockholm and at other 
places. At thiiteen English miles south-west of Linkoping it 
was seen first in a n 01 th- westerly direction pic tty high up in the 
sky, and it then sank down in about ten seconds towaids the 
horison in the west. It had the appearance of a laigc pear a 
foot long, which, notwithstanding the bright sunshine, lest be- 
hind a clear shining streak of sbe or eight feet in apparent length, 
which finally broke up into a multitude of starlike sparks. Here 
no noise was heard. According to a communication from the 
Stockholm Meteorological Buieau, there is reason to believe that 
the phenomena arose from the “ kulblixt ” {fouJre ^lobulaire), 
which generally appeals as a luminous round object, and often, 
on approaching the ground, assumes a lengthened form and a 
blinding white colour, and bursts asunder, commonly with a 
loud repoit. As all who observed the meteor, both in Stock- 
holm and in Sudermanland, saw the luminous appearance in the 
♦same direction, viz. W.N.W., it is probable that the light pro- 
ceeded from the main mass of the meteor situated at a very great 
distance. The phenomenon observed here (at Stockholm) must 
therefore have been so far an illusion, tlie object, instead of 
being, as most jicople estimated, witliin a few thousand feet, 
being actually at a great distance. Later information shows that 
the i>henomenon was visible over a great part of middle Sweden. 

The most interesting article in Heft 7 Fetermann’s 
Mittheil tinmen is on the present Tuiko-Servian war in its ethno- 
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graphic and historical beanng. The various and very varied 
elements that go to make up the population over which the 
Sultan holds sway aie pointed out, as well as the fact that the 
war is not one between Turks and non-Turks, but between 
Moliauimedans and Christians, and especially Christians of the 
Greek Church. Tt is thus not a war of races, as many seem to 
think, a struggle on European ground between Aryans and 
Turanians, but a religious war, Mohammedanism not being con- 
fined to people of Turkish origin. An excellent map to illustrate 
the various data given in the paper, accompanies the part. 
There is an article on the geography of the region around the 
mouths of the Ob and rlic jenisei, founded on the information 
obtained by Nordenskjuld’s expedition of last year, of which an 
account appeared in Naiurl ; this article is also accompanied 
by a map. Another aiticle describes T.argeau’s second expedi- 
tion to Rhad am cs. Dr. Scliwcinfurth contributes an account of 
the expedition conducted by himself anil Dr. Gussfeldt to the 
Arabian Descit fiom the Nile to the Red Sea, as also of Dr. 
Ascheison’s jouiiicy to the Little Oasis (Wah-el-Ilahhlch) in 
Marcli May, 1870. In an article on the “Solution of the 
Question of the Nile Sources,” Dr. Behm refers to the recent 
circummavigation of I^ake Albeit Nyan/a by Signor Gessi, and 
maintains that it is now pioved that the true souices of the Nile 
are Lakes Albeit and Victoria, aiul that Ihcielore the glory of 
the finding of this ancient (jiiest belongs to the late Capt. 
Speke along with his still living companion, Col. Giant. Among 
the Geographical Notices is a paper by Di . JIann, 011 “ Ciertain 
Impoitaut Iiregulaiillcs ol the Sea-levck” 

From the “Ninth Anmial Rcpoit of the 'J'rnstces of the 
Peabody Museum ot Ameiicaii Archajology and Ethnology ” 
(Cambridge, U.S ), we Earn that the trustees have resolved to 
proceed xvith the crectioii of a museum building woilhy of the 
magnificent collection they possess. The most important addi- 
tion to the museum dm mg the year, probably the largest dona- 
tion ever made to the museum, is that irom Peru and Bolivia, 
collected by and at the personal cxjiensc of Mr. Alexander 
Agassiz. This collection is ol gieat importance in 1 elation to 
South American arch.eology and ethnology. Other additions 
have been made bom vaiioiis parts ol Amcnea. A General 
Index to the nine Annual Rcpoit^ accompanies the piesent one. 

M. J.AKi.LAU and M. I.ouis Say aie aboiil to undertake 
another expedition into Noilh Afiica ; the goal of the former 
this time will be Tindmeloo, and oi the lattei Ahaggar, the cul- 
mination of the Central Sahaia, and which, it is said, has not 
hitherto been visited by any iLuropcan. 

In a recent comnuiiiicati >11 to the Frciieli Geogiapliical 
Society, M. Alph. Pinaid announced the discovery of a great 
numl^er of tumuli, quite diffeient from the shell-mounds, on the 
south and south-east coast of Vancouver Island, wdiich he 
has been exploring for sometime. Out of one he obtained a 
skeleton with a much defonne I head. 

The Vienna papers repoit the death of Mdme. lIuKcnstein, 
a lady who had been maid of honour to Marii Theresa, and 
lived to the cxlraoidinary age of 119 ycJi .. d’he case ought to 
be noted as being w'ell aullientioatcd and not grounded merely 
on idle rumour. 

Thi number of visitors to the Loan Collection of Scientific 
Apparatus during the week ending July 2<j was as follows : — - 
Monday, 3,263 , Tuesday, 2,060; Wednesday, 514; Thursday, 
459; Friday, 508; Satin day, 3,SSo; total, 1 1,284. The usual 
lectures and demonstrations are given during the present week. 

The statue of M. Elie de Beaumont will be inaugurated at 
Caen (Calvados) on the 6lh in&t. The ceremony will be 
interesting, as a deputation from the Institute will be prcaeiit to 
do honour to the late perpetual secretary. 



NATURE 


301 


Aug. 3 , 1876 ] 


The Senate of the French Republic having rejected the law 
proposed by the Government and adopted by the Legislative 
Assembly for conferring honours on students, a mixed jury has 
been appointed to give diplomas to the pupils of Catholic uni- 
versities. This body will sit in the Salle Gerson, close to the 
Sorbonne ; the Session will begin next week, 'fhe number of 
candidates is very limited owing to the failure of the new 
universities. 

Dr. B. W. Richardson’s proposal for a City of Health ” 
(the Tunes states), mooted by him in the autumn of last year, 
is about to be tried practically. A site has been secured on the 
coast of Sussex, where the sanitary city will be laid out and in 
due time erected. Dr. Richardson lias given liis countenance 
10 the scheme, and will supervise the sanitary arrangements 
while IMr. Frank E. Thicke will be responsible for the architec- 
tural details. 

The Annual Meeting of the British INIcdical Association com- 
menced on "J uesday at Shcflicld, under the presidency of I )r. di‘ 
Bartolomc of that town. 

M. UjFALVY has been entrusted by the French hTinister of 
Public Instruction with a scientific mission, having for its object 
ethnographical, linguistic, and historical rc.'.earchcs in Russia and 
Central Asia. M. Ujfalvy proposes to set out early this month 
for St. rctci^burg; fiom thence he will go to IMoscow, Nijni- 
Novgoiod, Ka7an, and Irkutsk. He pioposcs also to de- 
scend the Volga to the Caspian, and with ])crmission of the 
Ru'-sian authorities to penetrate into Tuikei.lan and the Khanate 
of Khokaiid, and as far as Kashgar, returning by southern 
Siberia. 

The fifth Annual Exhibition of Industrial Arts was opened at 
the I’alais de rindustric, Paiis, on August i. This exhibition 
is remarkable for the large number of histoiical jncturcs rej^re- 
senting the appearance of Paris at difTeient dates. Pkich year 
the several schools of design established by the municipality in 
diflerent places hold a special exhibition. A gieat impruve- 
ment is said lo have been noted this year. 

SoMT. Fiench dcpartinenls arc creating agricultunT professor- 
ships to be ])aid at the expense of the local budget. One of 
these has been cstablic>hed by V'ieiine, one of the iruxst advanced 
departments in meteorological orgairisalion. The proRs-or 
will be appointed by competition. He wall have to teach the 
puiiils of the normal juimary school and to deliver lecture, al a 
number of ruial locahties. The salary is to be 190/. ii re- 
spective of special allocations and travelling expenses. 

Tine additions to the Zoological Society’s Gardens during the 
past week include two Tigcis {FcVis two Indian 1 .eopards 

\Felis pardus)^ an Indian Elepliaiit {hlef/ias hidi.ns), twolnlian 
Antelopes {Ajitih^c ccn’uup‘a), two Horned Tragopans ((Zv- 
ornis satyr d) from India, presented by lI.R.Il. the T'liuce of 
Wales; two RInged-netked Parrakeets forauata) 

from India, pre.^ented by Mrs. Doxat; an Anubis Baboon 
{CvnocryhalHS a mthis) fioni West Africa, tw^> Austialian Crowes 
\Coyvus anAralii) from Australia, received in exchange; an Axis 
Hccr {Cerviis four Chilian Pintails [Dafila s/nuuauda), 

f<^ur Common Teal {Querquedula enua), two CiColed Guinea 
h owls {Ntiviida cristata)j bred in the Gardens. 

SCIENTIFIC SERIALS 

F R^ ^ Chemical Sociefy, May. — Mr. Francis Jones, 
f’ f ^ ‘^^‘^tributes a paper on stibine. Mr. Jones has inves- 
tiga e several nuilhods of producing this gas, and the one wdiicli 
commen s itself to him as the mo.'-t convenient is tlie following, 
s rong solution of antimony in hydrochloric acid i.s allowed 
^‘^*'8iderable bulk of zinc, cither ginnulated or in 
pow er. me resulting gas is then purified by passing it through 


a very dilute solution of caustic soda, and subsequently dried 
over calcium chloride and tdiosphoric anhydride.-— Dr. Paul 
von Hamel Roos gives a paper upon cry.stalliscd glycerine. 
The solidification ol this body seems to depend upon the entire 
absence of water or any other imt^uiUy. Dr. Roos is carrying 
on further invest igal ions with this inteicsling compound. — 
Messrs. Beckett and Wright contrihuie a paper on the action 
of the organic acids and tlieir anhydride , on the natural alka- 
loids. — A paper on the use of plaUnum in the uUimvte analysis 
of carbon compounds, by Mr. Ferdinand Kopfer, of Owens 
College, hlanchcstcr, is the last of the papen, read before the 
Society wdiich appears in this number.— 'riie usual extensive 
collection of abstracts from papers in Biitisli and foreign jour- 
nals occupies the remainder of this number. 

yournal of Menial Stience^ July* — An aiticle on Kalinuc 
idiocy is contributed by Dr. John Fraser, with notes ut ca-»es by 
Dr. Mitchell, — In an unsigned essay onjjohn Iluw.ird — curious 
as an application ot the nccchsUarian doctiinc to the estimate of 
charactei — there is a ])erbislcnt attempt to dcprcciUc the moral 
grandeur of the great pJiilanthropist, and to show that his labours 
liavc borne much evil as well as good fruit. The essay is accom- 
panied by notes wuitlen in an opposite spirit. — Dr. Claye Shaw 
on the measurement of the palate in idiots and imbeciles, gives 
evidence that there is no necessary connection between a high 
jialate and the degree of mentil capacity of the individual, and 
that it is difficult to see of what service a palatal investigation 
can be in affording a clue to the mental faculties. — A very in- 
teresting aiithpiaiian and topographical account of the Iletlilcni 
Royal I Iosj)ital fiom the year 1247 is given by Dr. Hack 'I'like. — 
Dr. J. A. (’ampl)cll jircsenls note* on the reparative power in 
insanity. — Tiic ]»lca of insanity as set up in two c.i*>es of muidci 
is discussed by i)i. Vellovdccs, and the difficulties and delicacies 
of the subject aic w'cll brought out. — In an impoitant coirc- 
spondence between Dr. Buckndl and Dr. Cloiiston on the rela- 
tions of dunk and insanity, Dr. Bucknill gives his views at 
coiniderable length, — An Arab physician on insanity ; clinical 
notes ami cases ; four neat little reviews of books ; the ]>sycho- 
logical retiospecl, Engli.-h, German, Aniericnn ; with notes and 
new-v make up the number, 

Suzun^sla ahie der A'a/iinvissenn/ia/tln hm Cescllschaft Ids 
in Ihtsd.n^ Janiiuy lo June, 1875. — We note, in the Botani- 
cal .Section, some uhserv itions by Trof. Nobbe on lo'ii for- 
mation of seed pluUs Tim role of roots being the couvc} ance 
of \satcr and nnueial matters, and the amount of this (Icqjcnd- 
ing, CiiUrt^ jhudui , mi the extent of j-uiface of young root 
fibre.s, he set himself to aseeitaiii this extent in different 
jilant.s in iciation to the surface ol the giecn oigans. Plants 
of Scotch fir, spruce lir, and silver fir, were so giown, that 
all tlic root fibre-, could be collected without loss. 'I'he fiiT.t 
ycai’s root-pi od net ot the Scotch fii (about J2 inches long) 
exceeded that of the spruce fir about six times, and that of Uk' 
silver fir about twelve times. The surfaces of the organ i above 
ground wcie, to tho'c of the subtcirancaii cagan^, in ilic 
Scotch fir as 100 : 477 ; in the sjjriice (ir as 100 : 168 ; 
ill tljc silver fir ns 100 : 169. (The entire suildce ol tlie iirsl 
yeai’s plants were icspectivcly, in the older just given, 
24,820, o-inl 3,903 jq. mm.) It is thus seen how the Scotch 

tir t)iri\es on .sleiile, .sandy ground, wdnie sjauce'hr and silver 
til [»eiJs.h ; also the difficulty of transplanting the Scoteli fir may 
be undeistood, for a considera!>Ic ])ortion of the loot is apt to be 
left ill the giouiul, and the plant does not recover from the h s-?, 
1101 icprotluce the fibres readily. — Tlie geological depailnienl 
conlanis dcfcri[;tions of the geology ami mineralogy of Vigsnocs 
in Noiwvay, and of the Kaisei^luhl in Bicisgau, Baden. 

jahrduih dir Kaiurlu h-ki niji< inn jiicoloyisihcn Kehlisandail 
JI un . — In the thiid and fouilh parts of this valuable scicnlilie 
Jouinal, pubhshed dining the last six months of 1875, there aie* 
a iiumker of ai tides of very consiflerable scientific interest. 
Among the papers on geology, diat by Dr. WoJdij..li, on 
the* old gnei.ss formation of a jiart of the L’oJimei wald may 
be noticed as especially woitliy of atltiiLion ; and the same 
may be .said of the memoir which Dc^cltcr and lloernes con- 
tiibute on the .subject of the oiigin of dolomites, bearing 
csjiecial le-fcicnce as it docs to the icni ikalde and well-known 
rocks of this class in the Southern "I'yrol. — The excellent 
pal-coiitoJogical papers by i^r. lloernes and MM. Hcrbich and 
Neumayr re.^-pceinely, tliiow ficdi light 011 those extensively 
dcve-lopctl tciiiary dcpo.sitsof Eastern Eiuope, the study of wine li 
is, in the hands of tlie Auctrian and Hungarian geologists. 
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yieldinpi so many interesting and striking results. — The JMiuc- 
nilogischc JMitthiilufiiiefi, which, under the cditorsJiip of T^r. 
Thcliermak now forms such a valuable portion of the yahrbuch, 
contains an article by i)r. Ilirschwald ** Zur Kiitik desLeucit- 
syslems,” which is sure to be eagerly read, now that so much 
attention has been excited on this question by the memoirs of 
von Rath and Scacchi. — Dr. ^>re^ina’s contribution to the question 
of i^tmiorphism, especially in its bcaiing on the clas-sification of 
the felspars, is not yet completed, but promises to be one of 
great importance and suggestivcness. — Dr. Drasclic, who, on his 
way to the Malay Archipelago, uhitlier he is gone to study the 
volcanic phenomena of that area, has visited the island of 
IJourbon, sends home an interesting communicatif)n concern- 
ing its geology, wliich is also publislied in the Mincralo^rischf 
iMitihcilun^cn, 

Gn'i-.c/fa Chimica JhiUana, Anno vi. 1S76, fuse. iii.~ A con- 
siderable j)C)ition of this number is taken up by an account of 
the researches of K. J’ateino, of the Uinveisity of I’alcrrao, on 
usnic acid as derived from ZiOra Mudida^ Ills investigations 
induce him to adojit the formula CjbUjoO- in pieference to 
those adopted by Stenhousc, Jlcsse, and others v/ho Iiave 
interested Lhemselves in this body. In deiiving usnic acid from 
the above soiuce, the investigator discovered two new substances 
wuich w’cre invariably present, although in exceedingly small 
quaiititic'*. To these he has given the names zeorin and sordidin 
(zeorina c sordidina), and assigned the formiikv to the 

lormer, and to the latter. — G. Koeiner contiibutes a 

paper on the coastiUition of veratiic acid aud vciatiol. 'fhe 
same investigator, conjointly with G. Mon:)elise gives an interest- 
ing account of two ben/ol-bi^ulphuric acids, and of their rela- 
tions with other compoimdr. — In addition to the {« legoing, an 
extiact from an account of Prof. 1 '. Selmi’s research on atu^pinc 
is given, and a paper by K. Schilf on the product obtained by 
bringing into contact w’ith each oiher aiety'ic chloikleand acetic 
aldehyde. - F. Sestini fuinisliC'. a paper on tlhyl santonate, and 
a few extracts from other chemical journals i()m]>ietc this serial, 

Jotfr/ial lie J'/ivsitjiiff April. — M. Cazin lierc gives an outline 
of'lii.s recent researches on the thermal elfects of iiiagnctisin. 
The thice methoils are described by which he mcasiucd the 
calorific effects pioduced in the core, also his mode of measining 
the magnetic quantities, with tlie elcctiodynamic balance. In 
111© case of a bi-polar tubular core, the (juantity of magnetism 
atone being vaiied, by changing the intensity of the cunent, the 
quantities of heat generated by intermit lence.^ of the current are 
projiuitional to the s(piaies of the (prantitics of magnetism alter- 
nately gamed aud lost by the core. Tnc polar mtcival alone 
being varied, by alteiing the length of the coie, the (jiiantities of 
mngiietie heat are propoitional to the polar intervals, ,ind con- 
&e(]uently to the magnetic moments. In the case of a mulli- 
poliir tubular core, the successive polar intervals being equal, 
llie quantities ot heat generated in the coic by the same inter- 
rupted current are inversely proportional to the squaies of the 
number of intervals. — The Pureau des Dongiludes decided in 
May last year to rectify annually the Magnetic Map of Prance ; 
and in this number are shown the isogonic lines, degree by 
degree, as deduced from last year’s obsei vations. There is also 
a table of the jirincipal towns in b' ranee, with the declination 
and annual variation for each. — A note by M. Policr treats 01 
the conveyance of luminous w'^aves by jionder.ible matter in 
motion.— We further note an abstract of researches by MINI. 
Angbtriim and Tlialen, on the spectra of the metalloid.s. They 
affirm that carbon has only one spectrum, a spectrum of line.s ; 
the other spectra attributed to it arc due to coraiiound bodies. 
The same with nitrogen. 

SOCIETIES AND ACADEMIES 

London 

• Geological Society, June 21.^— Prof. J‘. Martin Duncan, 
F.K.S., president, in the chair.- 12. On the mechanism of 
Tirochiction of volcanic dykc.s and on of Monte Somnm, 

by K. Mallet, F.R.S. The author stated that m 106.4 he 
made a careful trigonometrical survey of the escarpment of 
Monte Somma, especially with reference to the numerous 
dykes by which the rocks composing it arc intersected. He 
described in detail the phenomena of direction of the ayke?, 
especially as regards the axis of the cone ol Vesuvius ; to this 
direction he gives the name of orieniatiofi* Of twenty-seven 
» C'cniinucd from p I'Sa. 


dykes ten presented an approximately vertical line, whilst all the 
rest had a sensible di[) m “ hade.” 'Fhe dykes are in no cases 
intersected by colierent beds of lava, but in one instance the top 
of a dyke was stoiiped by such a bed. Many of the dykes liifur- 
cated or branched, and frequently two dykes intersected each 
other at considerable angles. These and other circumstances 
prove that the dykes were pioduced at tlifferent and successive 
ages. Many of them were fnictmcd and displaced in consequence 
of movements of the mass of rock traversed by tliein ; ami these 
dislocations are regarded by the author as indicating llic vast 
extent and force of tlie internal movements, due principally to 
giavity, which aie constantly taking ])lacc in tl\c ma-is of volcanic 
cones. These movements gicatly intluence the po^ition i;f the 
dykes, and render it difficult to ascertain that which they origin- 
ally occupied, 'flic dykes thin out at various heights, and their 
superior and northern tt^rininalions Acre found not to ica'di the 
txi'-tiiig surface, notwil1ls^lrl(ling the amount of denudaiioii that 
has taken place ; and hence the author ( oncludes that they never 
reached the surface of Somma, wdicn it was the vail i^f an active 
volcano. The author further indicated a pioccss by which beds 
or ])lates of lava descending the '-lopes of a volcano may change 
their direction, and becoming emberlded in the dtli itu, accom- 
p.anying or following them, may, to a greater or less extent, 
simulate dykes, although in this ca^-e the two .sides of the plate 
w'ill prcs..*ut tlie oitfcrenee-> always seen in the iii^per and umler 
.surfaces of a bed of lava. The orientation-Jincs of five or six 
of the observed tlykes weic said to pass appioxiaiately through 
the avis of the cone of Vesuvius but all the ie 1 ]>'*e'enf(‘(l great 
diversitie.s, and some, when jrroloiig.d, would not toueii tlie cone 
at all. Jn making a lithological evainination of the rlykes of 
Somma, the author directed particular attention to the position 
ot the clong.itcd air-bubblis loun I m the rarieiial ol each dyke, 
considenng that the direetion of the Ion ,est axis' 1 t'" (se bii )l)les 
would indicate the llow of the mxteiial \\lu*n in lnsu>n. He 
staled that on the whole the long axes of the bubbles are nearly 
liori/oiitil or pointing at molerate angles iqnvaids in diucliims 
veiy neaily parallel to ihr plane of the dyke> at the idace wdieie 
they 01 cur. 1 Rnce he infened that the dykes wane til r d by 
injection not from ])clow but nearly lion/onially. '1 be author 
further rcfei red to the mini r.ilogieal chiractt Is (;1 th' 1 .tcuals 
of the dykes, and stated lliat they aic not all eoiiij-o'- i. u Icucitic 
lava ; he aLo menlioneil the occuiivnct, ol iioss tolunm.r stiiic- 
lute in some of the huger onts. Aftei lefcning to tl'e ditfeieiicc 1 
obscivab c in the ]>hysiJil con'lilion of the t.vo sm laics ot sonu' 
dykes, the author proceeded to consider tlie mode of oiigiii of tlie 
fi.suien, winch, when filled, constnute volc.iinc dykis. lie main- 
tained that the produtlion of a li-suie and lU filling with molten 
m.atter must have been simultaneous aud due to ihr ‘ame cause, 
namely, the hydrostatic pic-sure of the liquid lava more or less 
tilling the crater, the iircssuie origiiialmg tlie lissure into which 
tlic ])iessing lujuid al the .same time uUeis ; a hssurc tlnis pro- 
duced and filled will always be wudest neai tlie luater, so that if 
the mateiial of the cone were perfectly uniform the dykes pro- 
duted will be wcdgc-sli q.ed. Ihit from tlie alvt ncc of this 
umtormily and other causes, fi^suics commcncetl at tlie interior 
and ])ropagated into the mass of volcanic cones can rarely be 
uniformly iHstrilniled round th " crater or ])toduced in legular 
vertical planes in a Indy ladud dneuion. Hence llic autlior 
concluded that it is imsafu to attempt to fix the po'-niim ot an 
ancient crater by means of the inlti section or loncurieiicc of the 
lines of apparent orientation ol dykes alone. 'I'iie aullior .stated 
tliat fhe intrusion of volcanic dykes cannot so gieal ly influence 
the slope of volcanic mountains as has been supposed. — 13. On 
the nielamorphic rocks surioundiiig tlie Liinks Itiid mass of 
granite, by S. Allpoit. In this napir the author described 
the results of a nuciObi-ojHC examination of certain meta- 
moiphit locks surrounding the Ivandks lind granite, indi- 
cating the changes produced by the intrinion of the latter 
upon clay slate and upon certain igneous rocks. The slates 
in contact with granite become converted into toiirmaline- 
and mica-schi.sts, and are found to contain crystalline quartz, 
tourmaline, and thiee distinct varieties of mie:i, with occasion- 
ally trenialitc, magnetite (.and andaUisite ?), and in some localities 
felspar, 'rheir stincture is also changed, the most remarkable 
changes being foliation wuth evciy gradation from neaily straight 
parallel lines to the most compliciited contortions, and concre- 
tionary btriicturc by segregation of cjuarlz and mica, the result 
biing a spotted schist. With regard to the origin of the granite 
of Cornwall, the author said that neitlicr observation in the field 
nor microscopical stuily lends any support to the notion tliar it is 
a metamorphic rock ; bur, on the contrary, that there is the 
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clearest evidence of former deep-seated volcanic action in the 
dktnrbnnce and alteration described in his paper, and in the 
enormous number o( gianitic and felsitic dykes intersecting the 
country for miles. 1 lie mode of occurrence of granite in other 
localities also seems to him to furnish evidence in the same direc- 
tion.— 14. f >n the relation of the upper carboniferous strata of 

ShropshireaiulDeiibighshiretobcdsusuallydesciibedas Permian, 

by 1 ). C. Davies. The autlior stated his conviction tlial from 
the Spirorhh limestone upwaids to and including the Permian 
■we have one con*iuuous series of deposits.- 1 5- Notes on the 
physic.il geigiaphy and geology of North (^ipi)sl.md, Victoria, 
by A. AV. J lowitt. The earliest foimation of which any tiace is 
left in this dislilct is the siluiian, all tiace.-. ol any older rocks 
being removed, probably by the same agencies which have con- 
torted and metamorphosed the Silurian slates :in<l sandstones. 
The surface of all these Silurian .stiala show signs of great denu- 
dation previous to the deposition tif the Devonian. 'Flic iieriod 
that elapsed bet-.\een these two epochs was one of volcanic 
activity, apparently siib-acrial and terrestiial, and representing 
the l.ovver Devonian, 'i'he Middle Devonian strata consist ot 
shales and sandstones devoid of any traces of volcanic action, 
which, however, again becomes apparent in the Upper Devo- 
nian. I’he latter consists of conglomerates, sandstones, and 
shales, interstratified with atpicous de])Osits. 'J'he prevailing red 
colour of these beds the author suggests may possibly indicate 
lacustrine ratlier than marine conditions. The next in the series 
of depf)sits ])resent in North Gijipsland are of Tertiary age, and 
rest hori/ontally (ui the flanks of the mountains at elevations no- 
where exceeding i,uoo feel. At the close of the Miocene and 
at the commencement of the Pii(;cenc jieriods the land probably 
wa.s from 300 feet to 400 feet lower than at present. The fact 
tJiat difteicn^ genera of fish arc found in the streams flowing from 
the north and ^()uth sides of the Australian Alps indicate the 
high antiquity of that watershed. These mountains have been 
formed by the gradual elevati(m of the land cu ma 5 .n\ and its 
equally giadual erosion by the streams and livers. --16. I'urtber 
notes on the Diamond ]''icl(b', Ac., of .South Africa, by E. J. 
Dunn. C’ouimunicated by Ihof. A. (’. Ramsay, h'.R.S. These 
notes aie intended to serve as additions and coirections to the 
' author’s pajier read in ii>73. 17. On < hesil Peach, Doiseishirc, 

and ('ahoie Shingle Peach, co. Wexford, by (k II. Kinahan, 
M.R.I.A., Ac. Communicated by Piof. Ramsay, E.R.S., 
V. I'.O.S. 'I'hc author carefully conqiares the situations, struc- 
tuic.s, Ac., of lhe.se two shingle lie.iches, and points out that their 
wunderlul similaiity is due to nearly the ■'amc natural cau-.es in 
cicli case, hut tli.il at Cliesil tlie driltage is due (o the flow-tide 
cuneni augon nled b) waves caused by the pievaihng winds, 
while at Cahoie tlie diiftage is v(.lc>ly due to llie tlow-tide 
cuirenls, its edeetj b. ing niodilicd by advcr.se wdnd-wavcs. 'J'he 
soiling <)I thepibbk's on Cliesil J.eatli is jiiobably chiefly caused 
by the progiLSSive mcieasc in the ^elocdy of the tidal current as 
it appioaches the nodal or hinge-luie of the tide in the Isnglish 
C'hanncl. The author considers that the current due to the flow 
of the tide has greater drifting ]iow'ers than wind-wavc.s.~ 18. 
Some lecent sections near Nottingham, by the Rev. A. Irving, 
P.A. 'File author describes a section of the stiala exposed during 
the recent construclinn of a railway line from Cailton, three miles 
to the cast of Nottingham, tlirough D.iybiook, to Kimbciley. — 
19. On the peimians of the north-east of England and their 
relations to the under- and overlying formations, by Ik Wilson. 
The author desciibes the same section as that noticed in the pre- 
ceding pnper.— 20. 'Fhes ction at high foice, Tcesdale, by C. T. 
Clough. — 21 . The rtisti ibution of flint in the chalk of Voikshire, 
by J. R. Mortimer, communicated by W. Whittaker. The 
authoi considers lliat the present shape of the Chalk Wolds of 
Yoikshire seems to .sugged lliat they are the remains of an atoll 
or circular reef, probably one of a chain, 1 at her than the frag- 
ment of a vast sheet of cietaceous mud deposited in deep water, 
f^^lhinks tnat the flint-liearing and iion-flnit-bearing chalk areas 
in tlie main contenij) .raucous in Yotk.shiie. The chalk 
witjUiv^ flint contains 4-28 per cent, of silica, whilst the chalk 
wuii contains only 2*12 per cent.— 22. On the mode of 
and derivation of beds of drifted coal near Corwen, 
nf U] Mackintosh.- 23. The Cephalopoda-bcds 

p' J Doiset, and Someiset, by J. lJuckman. — 24. 

A subsidence of the Island of Guernsey, by R. 

of leisev^^ round the coast of this island, like that 

land now tree-trunks and other vestiges of old forest- 

' 'various old^l arc quoted by the author from 

tract nc drv relative to the former existence of this 

A ^ Ihe su])mergence of which probably took place 
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in the fifteenth century. The encroachment of the waters is due 
to the subsidence of the land, and not, as has been suggested, to 
the breaking in of the sea through some natural barrier upon 
some already low-lying district. Judging from the old chart of 
1406, the amount of depression is equal to 160 feet. 

Iowa 

Academy of Sciences, June 23.— Pior C. Ik licssey, pre- 
sident, in the chair. The following papers were K-ad : — A pre- 
liminary catalogue of the lichens ot Iowa, by C. Ik Pe>sey ; also 
a preliminary catalogue of the orthoplcra of Iowa, l.y Prof. 
Pcsscy. — Mounds and mouiicl-hudders, by Dr. P. J. Farnes- 
worth, showing by compaiUons in anatomical slnictuie and 
modes of burial, that the ))rc.scnt Noith American Indians aic 
probably a remnant of the same lace that built the mounds. - 
Dr. G. Ilinrichs pie.ented diagrams and map.s, based on icjiorts 
from his 100 Jowa weather stations, illustrating the very severe 
hailstorm in Iowm, Apiil 12, 1876. — F’rof. S. Calvin described 
seven new s\)ecies of pakvozoic fossils found in Iowa ; also a 
probable new s]>ecics of elephant found in the modified diift, near 
West Union. Prof. Calvin also gave notice of the occurrence 
of the Chemung group (N.V.) in Jowa, and presented a prelimi- 
nary notice of the occurrence of the marcellus shales in Iowa. — 
Prof. F. M. Witter pre.scnted notes on the land and fresh- water 
shells near Muscatine, Iowa. — Prof. W. C. Pre.ston gave the 

Thermic Wind Rose for Iowa City, based on three yeais’ obser- 
vations at Laboratory of Iowa Stale University.” — Prof. Besscy 
read a note on the relations of light and heat to the colours ol 
Iowa wild flowers. — Prof, lliniichs showed that the waters from 
the deep-lying rocks of Iowa more nearly resemble the waters of 
the sea than tlie surface-waters Prof. Ilinrichs also exhibited 
a photograph of the Amana mcleoiitc collection, made by him, 
which photograph is to accompany the catalogue he is preparing. 

Vienna 

Imperial Academy of Sciences, Jan. 13. — The following, 
among oilier papers, were read -Crystallograjihico-optical re- 
searches I'll some camphor-derivalcs, by M. von Zepharovich. — 
On the abdominal tympanal organs of the Cicada and Griloclea', 
by M. von (iraher. — A contribution to the pliysiology of child- 
bed, by M. Rlcinwachler. This lefcrs mainly to the quantities 
of III me, uiea, salt, and phosphoric acid secreted after giving 
birth, and the relation of such secietion to age,- On the change.s 
wruuglit in epithelium through formation of sarcom, by M. 
'Faiis/ky. — Some new foim-elcmcnts in woody substances, by 
M. Mollcr. In a cross-section of he 

finds bright concentric ciicular lines, which the microscope shows 
to consist of regular ]>arallelo-])i pedal stone cells. Spiral thick- 
ening he fmils 111 the libnform ol Prolea truoidcs^ hort. ; so it is 
not confined exclusively, as Sanio says, to vascular formation, 
A peculiar air .iigcmcnt of the parenchymatous elements 
huia Rel)., is also descrilied. 

Jan. 20. — On the heat developed or absorbed in change of 
volume ol bodies, by M. Pusclil. For the case of unilateral ex- 
pansion or contraction of a solid, he gets an expression different 
irojii Thomson’s formula, and rgrccing with lalinnd’s hitlicito 
unexplained results, tie considcis the second leading law of 
the mechanical theory of heat to he in geneial false, and 
(o be superfluous in the special cases in which it seems confirined 
by experience. — On starcli-k^rmatuin in chlorophyll granules, by 
M. Bohm. Juti 7 ' alia, whatever light intensity sulficcs for de- 
coinpodlion ol carbonic acid, causes also a passage of starch 
from the stalk into the chloiophyll granules. — Studies on the 
age of the more recent tertiary formations in Greece, by M. 
Fuchs. 

Jail. 27. — Anatomical and histological notes on Gibocellam, a 
new Arachnid. In outer form it is closely allied to Cyphojdi- 
lhalmus, and in internal organisation it furnishes a transition 
from Fhalangukc to Cheraetula;.- On the condition of equili- 
brium ot a system of bodies with reference to gravity, hyM. j 
Loschmidt. It is shown that in some sjiccial systems, in tlie 
state of dynamic equilibrium, the mean rA z'ir'u of the mole- 
cules cannot everywhere be the same. Ilencc Maxwell’s law of 
distribution, according to which this must he the case, cannot 
forthwith he extendctl to the case where external forces act on 
the constituent atoms of the system. The second law of the 
mechanical theory of heat is not thus invalidated, but certain 
deductions from it are. 

Geological Society, Feb. 15. — The director, M. von Hauer, 
presented a paper by Ik Ilussak, of Leipsic, on the eruptive 
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rocks of Zalasy, near Krzeszowice, which break throUi»h sedi- 
mentary strata of Triassic age. The author, considering the micro- 
scopic structure of these rocks, argues that they are real Tra- 
chytes and not Porphyries, as was before suppo',cd. This view 
is coiioliorated by the construction of the felspar in regular 
zones, enveloping one another, the numerous glass-cavities in 
the lattci as well as in quartz, while there exi-.t no fluid -cavities 
at all, and the abundance of glass and the want of (|uartz m the 
seemingly compact base. — Dr. G. A. JLoch on the Ailbcrg tun- 
nel. lie showed four sheets of a large and detailed geological 
map on the scale of i ; 2000, drawn from nature, representing 
the nearest environs of the tunnel line on the Arlbcrg, as it 
was rnarked out last summer, and illustrated it by a series 
of sections and specimen of rock. The whole mass of rock to 
be perforated by the tunnel belongs to the group of giitiss- 
phyllite, which just at the Arlberg changes into qu art z-phy Hite, 
wherein pure quartz abounds. The tunnel ineasure.s (>,470 
metres in length, and attains its culmination in 1,423 metres 
above tlic sea, running ah\ ays nearly ])arallcl to tlie direct iv>ii 
of the stiata. Tlii-. tunnel must be led somewhat more than 
4*5 kilometres, or aliout 70 per cent, of its length, through a 
light-coloured gneiss, which may contain in tlie least favourable 
paits aljout one-fiftli i>f pure quartz. Nevertheless the working 
of this rock will j)rescnt no difiiciiltie-., as it contains a great 
deal of felspar, and the vaulting of tlie tunnel will only be 
necessary in a few localities where the slates of gneiss are excep- 
tionally very thin. A little more than one kilometre, or about 
15 per cent, of the length of the tunnel line passes a nod-slate 
(Knotcn-Schiefer) similar in stiuetuie to guci .s, and easily 
wrought. Scarcely hall a kilometre, or about 7 per cent. t‘f the 
length, belongs to a very hard, sinall-Kminatcd nuca-schisl, con- 
taining a great deal of (juarl/, and the red, somewhat more than 
half a kilometre, or about 8 jicr cent, passes a fenuginous mica- 
schist, including garnets, that abounds moic and more in quart/, 
when coming from Sluben, the 'fyrol side of the Arlberg is leachcd. 
J)r. Koch also mentioned the difhcultios arising from the direction 
of the strata and the dangerous inlliKmce of water in some parts, 
which are unfavourable to the eon^liuclion of this tunnel. Finally, 
he staled that another newly pro] *oied line, though it passes 10*5 
kiloinetic.s in length directly through the ciqstalline rocks, would 
not only atfoid more security, but filso would be less expensive, 
as the total length of tlie railroad w'oul 1 he diiniuishctl, and the 
management of it much casiti, the culminating iioint of this 
longer tunnel lying 108 metres deeper (Imn that oi the shorter 
one. -br. K. Hornes ga\e an account of his last summei’s work. 
In Austiian eountrits he nia|>pcd the valley ^ of old and new 
J’rax, 1 lohlcns'ein, and b ext er, then the eastern declivities of 
the Ampe/zo Valley ; in Italy he examined the valleys of Cadore, 
Auronzo, and Onnelico. The detailed geologic d ma]) iirescnted 
by him Compiises therefore nearly the same region, which J)r. 
II. Lord/ had described in the Journal of the German Geological 
Society in 1S74. — 2^.1 r. F. Giogcr spoke about the occurrence of 
ores of antimony in the Idc of llornco. 

Paris 

Academy of Sciences, July 24.— -Vice-Admiral J’.nlsmthe 
chair.— The following papers were read : —On ob^^crvation t)f the 
infra-red pari of the solar spectrum by means of the effects of 
l)hosi)horescence, by M. Edm. IJcctiiiciel. 'riiiougli two vertical 
slits in a shutter arc admitted two beams of iiaialfel solar ray.s. 
One beam, traversing a sul])liide of carbon piisin and a lens, 
gives a spcctium which is made to fall on a ])hobplioresceiit 
matter ; the second beam jiassing tlirough a while flint pii'in gives 
a si)ectrum, tlic iil'ia-vioiet part of w'hich thiowii upim the 
infia-red paU of the fust spectrum. ^\ hat occurs i> this: In 
the infra-icd \)art of the one &])CClram, the iiiqncssioiiable 
matter excited by the ultra-violet rays lias iU i)hoq)hore.scence 
destioyed, but unequally, giving au ajqiearance of uneijual illu- 
mination. Not all phos])horescent sulistancc'^ give the effect im- 
mediately, and some do not give it. The best substance was 
found to be pliosphoiescent hexagonal blende. — ]\1. Ilccquerel 
gives particulars of the lines, wave-lengths, Kc. — Note on 
paialdol, a polymeric modihcatioii of aldoi, by M. Wurtz. — 
Secoml note on the reduction of demonstrations to their most 
siin])le and direct form, by M. de Saint- \ enant, — 1 lieory of the 
modification of branches to fulfil different functions, deduced 
from the constitution of the Amaryllidye, Ac., by M. Trecul. 
Branches may be divided into the terminated or definite, and the 
non-termlnatcd or indefinite. The definite branches are the leaves, 
stipules, spaths, bracts, sepals, petals, stamens, and styles, or stig- 
matic divisions. The indefinite branches arc the roots or subter- 


ranean branches and the adventitious, the aerial branches properly 
so-called, the pedunculcs, the receptacular cups, the ovaries, and 
lastly the ovules. —Reply of M. Hira to the critique of M. Ledieu 
in Comptes RcnJtis of July lo.— On the flowering of Ci'drela 
siiii'mis at the Museum, by M. Decaisne. A Chinese tree. 
— M. Milne-Ed wards referred to the loss sustained by the 
Academy in the death of M. Ehrenberg, who was one of 
the Foreign Associates on June 27 last. —On the production 
of electric eftliivia, by M. 1> lillot. Twe modifications of appa- 
ratus formerly described. — Pliotomctric researches on coloured 
flames, by M. Gray. He describes a new method. — Note on 
the radiometer, by M. Gaiflc. lie makes one with the vanes 
painted <lull-blue on one side, dull-red on the other ; it will turn 
cipher way according to the source of light and heat. Solar 
rays move it one w.ay, a gas flame or radiation from a lieatc I iron 
plate sends it the (qqio ite. — On radiometers with vanes formed 
of different mallei s, by MM, Alvergnial Bros. No. i had vanes 
of silver and traiisiiarent mica ; No. 2, aluminium and blackened 
mica; No. 3, aluminium and unblackencd mica; No, 4, 
a ladiomcter weigliing altogether 600 mgr. ; No. 5, silver 
and aluminium ; Nos. 6, 7, mica and varnished copper, 
green, bine, red, and yellows EfTects are described. — On the ; 
cause of movcmciil in the radiometer, by M. Sulet. He sup- 
poses it to be a difference of temperature in the faces of the 
vanes. A nidiomcler with magnetic needle retained au inva- 
riable position of deflection four days, the light source ; 
remaining constant. Action of condensed gases cannot be 
admitted here. Decomposition of alkaline bicarbonates, moist, 
or dry, under the influence of heat and vacuum, by M. Gautier. 
— Bhotograpliic inscriiition of the indications of Lippmann’s^ 
electrometer, by M. Marey. The opacity of the mercury column ' 
is utilised to ob>lrucl, to a variable extent, a slit through which 
li >,ht ])asses to the jihotographic screen. The electrometer is 
somew'bat modified. M. Marcy shows the curves got from varia- 
tion of the electromotive force in the heart of a tortoise and that 
of a fro^. — On the existence of alterations in the peripheric ex- 
tremities of cutaneous ncives in a ca^e of pemidiigoid eriqilions, 
by M. Dejerinc. -On the physiological theory of fermentation, 
and on the origin of zymasei (soluble ferments), apropos of a n He 
of MM. Pasteur and Jouberl on the ferment.athm of unne, by M. 
Bechamp. —On tlie malacologic fauna of the islands St. Paul and 
Amsterdam, liy M. \'elain. — ( )u the reproduction of dioic Volvox, 
by M. Henneguy. Scxualily apjiears by slow degrens, the male 
.sex before the female, in proportion as the .species is exhaustel 
by a sexual icjiroduclion. — ( )n the geological age of some metnllic 
vein-., and es]>tcially veins of meicury, liy M. Virlet d’Aousl. — 
On the photogiajihy of colours, by M. Cros. — On iKc vcitical 
column observed above the sun on July 12, by M. Giiillemin. — 
M- Lariey presented an Italian memoir by Dr. Mimch, “ On the 
antisc])tic cine of wounds, and a new mode of dres.iing. ” He 
(Dr. Slinich) prefers sul])hitc of soda to jihcnic and salicylic 
acid. 


CONTENTS Packs 

Our Oysti K PiMii.Kii 

Swim ON I'likN*? Uy J. O. T>. , . 

Turnkkontiu P1.ACINIA Ly P. .S, ...••••.».» 28/ 

OuK I>ooK Sum h : — 

GrobVi. I’.lt-nicnlwiry Tieati'>c On Kinematics .'ind Kinetics " . • 288 

LkTTWRS TO TUK ivuii 

'I'hc Llirci, t Motion in the Radiometer .in 1 ' IlVi I of F.lectricity — 

Kcv. JuSLiMi Di I «, \i 1 \, S \ {H'lUi lllu\tratic»i) 288 

A UrillianL Mctcui. lion. F. A. R. Rt ssni.i ; \ icc-Adnvr.il 

FrAS. tJWM VNr.t N . 2^19 

I)-lui«‘ S]R*cti.i — JMnjoi W. A. JCos , . 289* 

I’yt oxidation. M.ijui W A. Ross 2S9 

AiiSiKAca RuruK 1 ao “NoruKT ” on R\i KRiMifN'i at ion on Ani- 
ivtvis I OK TJu: Ai)\anci< til i*K\rricAi. Miii>iciNtt, V. l»y Dr. 

UeXJ ViUlN W. RlClIAKU'-ON, F.K.b. . 

Our Asikonomical Lokumn ; — 

Huth'b “ Moving Ktar " of 1P01-2 -’ 9 * 

in Inferior t'onjiuictJon 

The August Mete CHS ... = 9 * 

Thf Ki w Garoexs Rerort * • *, * ‘ 

On the CeassiI'K AiioN 01 the VFOitTAiiiK KiNt.noM, I. liy 1 nn. 

W. T. 'riiRiKl.TON Dvi K. {IVit/t 1 Lius tt at ions) 293 

MinE,OKOUK.Y IN JAI 

(iEN IlLLl’s 'I' aMIKOMK I HR . • • * * ‘ 

Thk Kaiuometer IN Franck, liy VV m: I os\ h i ik • • ♦ • , 

pROl . KERE’b F.X1 EOJ J ION '1 O THE PHILiri INEb Hy R. lloWDLHR 

Sharpe • 

Sliknee in Germany , 

Scientific Serials 

Societies and Academies 30 *^ ^ 

Ivkratum — Vol. xiii. p. i55» col i, line 15 from bottom, for ‘‘ mile " read 
“rule.” 


NA TU RE 


305 


THURSDAY, AUGUST 10, 1876 


7HK MOON 

The Moon and ihc Condition and Confiom aliens of 
iis Surface. By Edmund Ncison, F.R.A.S., vS:c. 
(London : Longmans, Green, and Co., 1876.) 

F rom the earliest ages our satellite has attracted a 
great portion of the attention of astronomers of all 
nations, and fiom its proximity to us it is only right that 
it should still have a large amount of astronomical labour 
bestowed on it. This labour is divided into two kinds, 
that of ascertaining its motions in space, and that of 
incjuir> into its physical constitution. It is of this latter 
research or the study of selenography, chictly, that the 
present work treats. The author tells us that he has take n 
the ‘‘MoiifU^ of IJeer and Macllcr as a basis, but that 
the greater poi tion of the material has been mainly derived 
from eight years constant selenographical observations, 
principally made with a 6-inch cquatoiial of line defini- 
tion and with a ()\ inch With-I>rovmin ; refl- etor. Also, 
use Ins been made of some handled liiu ir sk iches made 
of late years by ddfeixnt astionomcis, and wliich from 
time to time hive been sent to the author; the woik, 
therefore, is as complete as oui )>iesenL knowledge enable'- 
it to be. The first chapter of the book tuvts of the 
motions, 1i-;ures, and dimen'-io’-s of the moon, and mcn- 
t'on is of the cllijitic inecjmlity, di‘coveud b/ 

Ilippaichiis, L\cftTon, vafiation, and annual (((uiiion. 
'J'he alteration in .appeaianrc of the lunar Muface, diK to 
lihratio)ij IS a inatlf r of tlu' utmost imooifauce in sihsu) 
graphy, and the denis^'on ilst II els, together wiih the 
fonmih foi computing the :-auu* a^ thovudof the booK, 
will be useful to those mtuisted in lunar ob‘?erva turns. 
The audior tin 11 ^/locecds to discuss the ({luslion of .1 
lunar atmosplun', and his aiguments in tavour of the 
same, having a suifnro-dciisity of that of our air, aic 
exlicmely foicible. It has always seemed strange that the 
moon should have liad neither air nor water, or almost 
none, and we arc glad to sec that it is not incompatible 
with appcsiranrcs that a mass of air and water should 
have existed com]xiiaMe to 0111 s, when tlie relative m iss 
of the moon and earth aie considered. 

The wcathcr-be den and ruined portions of the moon’s 
surface arc referred to as inilicatious of the effects of these 
agents; and in favour of the cxi*^tence of an atmo- 
sphere, Mr. Ncison points out that “it may be reasonably 
supposed that the ratio of the mass of the primitive lunar 
atmosphere to the mass of the moon would be a similar 
ratio to that which obtains on the eaith. considering the 
close connection between the tw'o ; but such me the con- 
ditions prevailing on the suilacc of the moon, that so lar 
from the resulting atmosphere resembling in surface- 
density that of the earth, it would only be r>’u dense, 
for not only is the surface of the moon as compared with 
Its mass much greater, but the force of gravity at its 
surface is much less powerful, so that from these causes 
the atmosphere would occupy a much greater compara- 
tive vohimc, and consequently possess a very small 
density. One w^ould, at first sight, fancy that was too 
small a probable estimate, but when we consider that the 
mass of the moon is that of the earth and its surface 
VoL, xrv.— No. 354 


i’~, we get, per unit of area, I'l of the mass of the terres- 
trial atmosphere. 

The force of gravity on the moon’s surface being about 

of that on the surface of the earth, the pressure of the 
atmosphere at the surface will be about of the pressure 
of our atmosphere ; correcting this for the probable effects 
of temperature, we get somewhere about as the 
surface density. The author explains the absence of 
water and the disappearance of a gre.il portion of the 
above small quantity of atmosphere by drawing a ]xirallel 
between the sui face of the moon and earth, and staling 
that “the joint effect of the action of the terrostiial surface 
oceans and atmosphere has been to form the present 
crust of the earth, where is to be found locked up .an 
immense mass of water and of the constituents of our 
atmosphcie which originally formed part of the early 
terrestrial oceans and atmosphere, and by this means 
probably a vciy considerable portion of these must have 
been by now icniovcd. A similar action would have 
endued on the moon with this important difference, that 
as, relatively to these masses the lunar sui'face is more 
than six times as great as the earth’s, this absorption of 
the oceans aed of the atmosphere would have been not 
only mote rauid, but have' been carried to six times the 
same extent under the same conditions.’^ The prcbcnt 
‘Uiface densitv, he therefore argues, may be now } of its 
oiiginal slate, 01 ab*>ut of the density of that of the 
earth. 

"1 he estimated density of Bessel and others from re- 
fi trii of .'iboul of th.il on the earth, is referred to, 
( oupfxl w'itli a icmaik that the terfijierature was assumed 
by him to be iirufoim and .1 factor depending on the dif- 
feiencc of the form of gi.ivily at the surface of fhe earth 
and moon omitted, and if (oirertion is made for these, 
tlie icsii It should lie ' as the surface density. From 
obscivation of occiillatious it h<is long been known 
that a difference of some 2’ existed between the semi- 
diameter of the moon as determined by occultations 
and that detci mined by direct measurement ; irradiation 
accounts for a part of this, leaving the rest to be accounted 
for by boriiiontal refraction, and this, we read, renders a 
surface density of of that of the earth’s atmosphere 
possible, but from other considerations the author puts the 
probable density at The effect of such an atmo- 

sphcic in mitigating the climate is shown, but it is not 
quite easy to see from the present cv idence that such an 
atmosphcie, having a pressure of about one terrestrial 
ounce to a sipiarc inch, will account for lunar appearances, 
or even if we take the pressure at one time to have been 

of that on tlie earth, or six ounces. This will require 
future observations to settle. We arc inclined to think 
that the author is rather over-zealous in his cause when 
he states to the effect that the mass of atmosphere over a 
square mile in area must be estimated in millions of tons. 
This can scarcely be the case, judging from the abov6- 
estimated pressure. The occultations of stars, the blue 
halo occasionally seen around isolated craters, and Lord 
Rossc’s experiments upon radiation from the surface of 
the moon are all di^icusscd. The author, however, 
candidly acknowledges that no definite results can be 
obtained from them either one way or the other, but is 
convinced that the balance of evidence is in favour of an 
atmosphere of considerable magnitude, although of slight 
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density ; and “ to neglect this is to render nugatory all 
attempts to explain the phenomena presented by the 
moon.” 

In treating of the physical condition of the lunar sur- 
faces, it is pointed out that Beer and Miidler’s frequent 
quotation, The moon is indeed no copy of the earth, 
much less a colony of the same,” is not so well founded as 
it would appear to be ; for although the first impression 
gained from the general appejirancc of the surface is that 
it contains neither oceans, seas, nor river systems, with 
the accompanying formation, but a desert containing 
innumerable craters and surface irregularities, still (»n .i 
closer investigation with adequate means, more points of 
resemblance become manifest. The more level regions 
of the moon, especially the shores, though known to 
have been long destitute of water, are pointed out as 
appearing to show many traces of its action, as the for- 
mation of diluvial deposits recognised by Sir John 
Ilcrschel ; whilst Prof, Phillips traced many analogies 
between the apparent volcanic formations of the earth 
and moon, and found many indications of the action of a 
disintegrating atmosphere. 

The greater craters apparently existing on the moon 
when examined with powerful telescopes, the author tells 
us, appear less and less like volcanic orifices or craters ; 
their inclosing walls lose their regularity of outline and 
form, and appear as confused masses of mountains 
broken by valleys, ravines, and depressions, crossed by 
passes, and surrounded by low plateaus and an irregu- 
larly broken surface ; whilst the seemingly smooth floors 
generally appear as diversely interrupted as the environ- 
ing surface. These formations arc thus seen in their true 
character, not as craters, but as low-lying spaces sur- 
rounded by mountain regions or disturbed highlands. 

The author appears to think that the ring plains and 
wall-plains are not volcanoes, in the ordinary sense of 
the term, but depressions surrounded by mountain ranges, 
and that the great number of apparently small craters 
are mere shallow hollows, such as arc not uncommon on 
the earth. 

The fact that gentle slopes and valleys, like many of 
our river valleys, would not, except under most favouiable 
circumstances, be shown in relief, is a matter which may 
easily escape notice, and is here referred to ; and further, 
any small abrupt feature may cast a shadow completely 
masking much more extensive formations. Attention is 
called to the fact that Miidler pointed out that formations 
possessing a north or south direction are much more 
easily seen upon the moon than those extending cast and 
west, a peculiarity tending to give an imperfect .dea of 
the true nature of the surface, and accounting in some 
measure for the general meridional direction of numbers 
of the smaller formations of the moon, such as the ridges, 
l^d-swells, and rills, as matter very noticeable on a 
glance at a lunar map. 

The variation of the appearance of lunar formations 
during the course of a lunation is very forcibly described, 
as also is that due to libration. The eflects of the changes 
in temperature arc referred to as causing a physical varia- 
tion of the surface, and the changes in the crator Linne, 
and the ring-plains of Messier are referred to as probable 
instances of physical change. 

The various formations on the lunar surface are 


enumerated and described with considerable minutene 
With regard to the rills or clefts, Mr. Neison seems 
incline to the belief that the majority pf them are ancii 
river-beds, though at present their nature is purely c( 
Jectural. 

Some thirty pages are devoted to an abstract of t 
work done upon the moon by various astronomers fre 
the cailicst times ; but we find no mention of Nasmytl 
and Carpenter's excellent hook in this list, a work whi 
Lurely deserves some notice. 

The book, of 576 pages, is illustrated by five drawiii 
of craters, and possesses no less than twenty-two map 
containing together the whole of the moon’s surface, eai 
of which is accompanied by a full explanation, taking i 
at least three-fourths of the book, the scale of the maj 
being 24 inches to the moon’s diameter. Three of tl 
craters — Gassendi, Maginus, and Theophilus, are draw 
upon an enlarged scale. This work will, no doubt, be < 
considerable service to those who make our satellite the 
chief study, since, besides the objects enumerated t 
Beer, Madlcr, and Schmidt, it contains a large amount ( 
new work. 


HOVKLACQUE ON THE SCIENCE OF 
LANGUAGE 

La JjHgnis/i(2Ui\ By A. Ilovelacquc. (Paris: Reinw^al 
and Cie., 1876.) 

I N speaking lately of the Science of L.anguagc w 
alluded to the question that is still being debalei 
among its students as to whether it ought to be classei 
with the physical or with the historical sciences. It 
method is that of the physical sciences, while phono 
logy, which forms so integral and fundamental a par 
of comparative philology, is purely physiological in cha 
ractcr. On the other baml, since phonetic sounds d< 
not become language until they have been made signi 
ficant, the science of language may be regarded as a his 
torical one. M. liovelacque is a warm supporter of the 
first opinion, and his book is an attempt to treat the 
science of language as a physical science pure and simple 
In this respect he is a follower of Schleicher, as he is alsc 
in applying the Darwinian hypothesis to the history oi 
speech and in holding at the same time that the various 
languages of the world have branched off from a number 
of independent centres. His work is a valuable contribu- 
tion to the literature of the subject. 

M. liovelacque starts with the assertion that man is 
man solely in virtue of language, or rather of the capa- 
bility of language. Following J\t. Broca he holds that 
this capability is a function of the third frontal convolu- 
tion of the left, moic rarely of the right, hemisphere of 
the brain, and that it was first acquired by a primate 
which thereby became a man. A certain number of the 
same primates, ‘Hess favoured by circumstances, were 
checked in their development, and relapsed into a re- 
gressive change of character ; their remains are to be 
recognised in the anthropoid apes, gorillas, chimpanzees, 
orangs, and gibbons.” Those primates which by a pro- 
cess of natural selection acquired the capability of speech 
and with that the characteristics of man, gradually im- 
proved upon their new possession, wherever external 
circiunstances were favourable, and with the development 



tag-. lo 1876J 


NA TURE 


of speech came also the development of conceptual 
thought and a corresponding progress in culture and 
civilisation. 

~ A morphologic investigation of language enables us to 

I trace the several stages of its development, and by supply- 
ing intermediate forms furnishes an important verification 
tof the Darwinian theory. Thus we begin with isolating 
jiangunges and monosyllabic roots, and then pass on 
through the agglutinative to the inflectional family of 
(speech, each family, together with the members of each 
■family, gradually increasing in complexity of organism, 
prhe roots themselves c.m be shown to be of oiiomatoponc 
hr interjection al origin, and the interval between them 
fend the six distinct sounds emitted by the azanr of 
Paraguay is far less than that between the several stages 
if linguistic development. Linguistic development itself 
Icpcnds upon the changes brought about in the pronun- 
nalion of words by natural causes, and since the laws 
ivhich regulate these changes fall uliimatcly under the 
jrovince of physiology, the histoiical l»fe of language 
s ns much a subject of natural science as the more speci il 
ghenumena of the physiologist. 

Z 'I'he main objection which olfers itself to this theory is 
■le necessity it involves of explaining the development of 
Ipccch by the accidents of phonetic decay. No doubt 
meaning of words is latgcly influenced by the forms 
fkey may assume in pronunciation under the action of 
'“(Aonctic laws which ultimately go back to such controlling 
conditions as climate, food, and the like ; but just as 
often it is the meaning which determines the form. After 
all, it is not the particular phonetic sound which consti- 
tutes language, but the signification put into it by the 
joint hut unconscious action of a comiminity. Without 
language, it is true, thcio can be no thought ; but il is ' 
equally true that language without thought would be only 
the gibberish of a pairol. 

Another objection which hohls against the \icw of 
M. TIovelacque is the undue liiiiilation which it im- 
poses upon the science of language. M. Hovclacque’s 
work is little more than a catalogue of the various 
laJigiiages of the worl classified morphologically and 
genealogically, with a description of the chief ])honetic 
and grammatical peculiarities of each. No place is left 
for that inner life of language which stands nearer to 
psychology than to physiology, and the science of language 
is accordingly made almost synonymous with phonology 
alone. One misses an account of the nature of language 
and the cavtscs of its change and growth ; one misses 


in showing how fully all the evidence now at our disposal 
tells against the theory which w^ould refer the manifold 
languages of the globe to oifl> two or three original 
sources. On the contrary it would seem that the be- 
ginnings of speech were as numerous as the independent 
communities of primitive man. It is strange, however, 
that an author Avho hesitates about admitting the relation- 
ship of the Mongolian to the Finnic-Tatir group should 
yet accept without questioning the Indo-European aflini- 
ties of Lycian and letruscan. 

To sum up, ]\1. Ilovclacque is a good scholar, and his 
book is a useful summ.iry of the relationship and charac- 
Uristics of the various languages of the world. It is also 
a valuable contribution on the side of those w'ho hold that 
the science of language must be included among the 
physical sciences. But it exhibits the defects as well as 
I the advantages of this view ; and thus while it proves the 
difficulty of distinguishing between a physical and a his- 
torical science at least so far as the science of language 
is conccmccf, it yet shows that to regard the science of 
lauginge as a merely pliysical one Ic. ids to an unsatis- 
factory inadequacy of treatment and an unjustifiable 
narrowness of view. A. H. Savi'E 

7 HE a/n^MAN NOIEJH ska COHM/SSION 

y ahrcshi richt drr CoinDii^sion '»ur lichen 

VnlcnuihiirLi tier dcuiscJicn Mcoc in Kiel fur die 
JdJne I <^72, ifl/v Im '\uftragc des Kdniglich l^reus- 
sischen Ministeriums fur die landwirthschaftiichen 
Angclegcnheiten, hcrausgcgt*bcn vou Dr. II. A. Meyer, 
L)r. K. Mbbiiis, Dr. (1. Karsten, Dr. V. llenscn, Dr. C. 
Kupffer. (Berlin, 1875.) 

second portion of the Report of the North Sea 
Expedition, just piiljlishcd, contains Article VI., 
Bryozoa, edited by Dr. Kirchenpauer, Like most of 
his countiymcn, the author accepts Ehrenberg’s name for 
this group, although there is no doubt that, as urged by 
Allman and Busk, Vaughan Thomson's ntimc (Polyzoa) 
has the priority. The number of species met with is but 
small ; we make it 55, the author 54, but perhaps he 
excludes Pcdiccilina cchinaia. A most interesting account 
is given of the FJustra of the Northern Sea, and wc wel- 
come the account of the geogra])hical distribution wdiich 
is appended to each species as a valuable addition to our 
knowledge. From the richness of Dr. Kirchenpauer^s 
collections, he wm.s peculiarly w^ell able to give a long list 
of habitats. Among the very corajflctc list of authors 
quoted, wc miss a paper on New Zealand Polyzoa by Sir 


equally any reference to comparative grammar and 
syntax, to the changes of signification undergone by 
woids, and the light they throiv upon the history of the 
human mind. In short, in M. Ilovelaeque’s liands the 
science of language appears as a classified collection of 
existing phenomena, while the causes and complex history 
of these phenomena arc left untouched. In assuming, 
too, that the inflectional languages have once been isolat- 
ing, M. Ilovelacque assumes much more than can be 
proved. The Indo-European tongues may once have 
resembled Chinese \ but there is no proof of the fact, 
if fact it be, and the ‘‘ Parent-Aryan,” as restored by 
Schleicher and Fick, is as thoroughly inflectional as 
Sanskrit itself. 

On the other hand, M, Hovelacque does good service 


C. Wyvillc Thomson, published in the Natural History 
Review for 1858. 

The Tunicata arc described by Dr. C. Kupfler. Twenty- 
four species (not twenty-three) of Simple Ascidians are 
enumerated, belonging to the following genera : — Ciona, 
3 sp. ; Phallusia, 6 sp. ; Corclla, i sp. ; Cynthia, S sp. 
(i new) ; IMolgula, 5 sp. (3 new) ; Pcloniea, i &p. The 
author describes as occurring in some species of Cynthia 
and Pelonma certain nipple-shaped bodies met with in the 
water chamber. These are regarded as standing in close 
relationship with the circulatory system, and are called 
Endocarps. All of the species, except those for the first 
lime described, arc to be met with in Great Britain ; some 
of them arc among those recently described by Alder and 
Hancock from the West of Ireland, and five of them are 
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represented 111 a coloured phtc. Of the MollubCd, tne 
Gymnobianchs aie described by Dr H A Mtycr The 
number of species met viith is but ti^enty three , theu s 
not much th it is noteworthy m the h jt, but tli it sin^i u 
and gaudy animal’ of Monli^u, J/ u t i p nnt / r, o 
1 lu on the Biitibh coist^, v is lad uith J lu 1 st of the 
Bi ichiopods, Lamellibraneh 5, and Oa teiop k 1 js a very 
claboiate one, drawn up quite after the fishion of our 
British Absocntioii Died^nn^ l^epoUs , the bi ility, dtplh 
m fithoms, and niture of the giouud in wliich cuh 
species was found is jiven and a si etch of it ^cogi hi 
cal distiibution is added FIk ^ icatest depth le'iehed 
was about 365 fathom*? C i 1 1 1 i/t n il t md / )lI} ifu 
It ltd mjmf \ tf Jif/s appe ir to ha\c been met u th m quite 
^hdlow M tel A/ /I ft i ) hid ol , A II /! j 

db\ tcflhi S ns and otlicr deep oPi species were ill lw 1 
It depths of ho n 53 to 363 fithoms 1 Ue follov u 
s[)ceies aie do (iibecl a ne v It lui i '' r/ /■, o i ^ 1 

mouth , la olo hit / nut tit io\ ^e i el ‘'p 1 t t 

///tcf//, and Zn// 17// U U ts ilcoc thic*. lit r p rits 
aie liguicd 

Aiticle l\ ,by Di \T ibuis, d s iilxsth Lop < ’ met 
Llidoccn Fit li 1 1 ///,*>• i n , is dc 1 le^ 1 * 

lij^ured 1 he rtm unii 01 jcjs ct ( i isti ei 11 ed > d 
by Met/gei We note the appe i in e m th \eith e i 
of an I uchthiu foi n, thus mdu Un tl e pi^s nc cl i 
Squill i Oi/i/lt 7 Ittift /, Kin js plue I a i 

synonMii ol 6 ttt^ it / /, Lilljb J J 1 7 j hi t A 7 

idttlnj l)thoLUis ti/lt It s/it a 1 other 11 t le tin 

foims, weiemct with Sl / i 1 / i 1, ]) I / 7 

iOf Its md J>uit / ta tit i aii/l icdescubed md f) 11 i 
ao new 

1 he list of fi h taken is me at mca^ie, contnmn b i< 
Unity two species 

The mcteoiolo^K il mv^sti ilions of liof kifst n ai 
L\cceeln gly mteiestinf indrcKids ue ppeiided is to 
the teinpeiaturcs of the Sv-a it vnioiiD cic pth 

Dr Ilciisen append a 00 lot the 1 shot < of the 
German Coast, m nhuh we iinel dd )i ite *^1111 Ims of 
the numbei of hslung stations, of llit ti humen, md tl e 
amount of assist ince given to them Ine off sh »u 1 ^ 1 

men aic distinguished fi cm the deepsci tiavleis Ih 
number of fisheijnen on the Ceimin coasts is i7>^95j ' 
say 8,130 boats , the number of 1 1 ^hsli fi^he inn n, is i\en 

as 134,000, with 36 000 boats In 1 1 nice tli'^ n uu jci i 
73>757 J^ten, with 16,819 boats , in Itily, 60000 men and 
iS,ooo boats, 111 Austria, 7,196 men and 1,852 boat*- 
'Ihese numbeis aie based on lepoits d iting between ibyi 
and 1874 

A portion of the Rcpoit is de\oted lo the subj^^t of the 
possibility of estimating the take of fisb According to 
the ohici d letuin of the Germ'in Iieisur) on the impoit 
and export of fish dining 1873, it would appe ir that tlua 


«qu ailed on — m 

Ri\er fish and ciay fish 34- 000 

Se i fish in general 3 ,t 

Heinngs • 2'’,79Sooo 

hhell fish ... 387,^00 

Caviar 

Total 32,650,000 


This portion of the Report of the Noith Sea Commis- 
sion ought to be studied by all those interested in our own 
^ - E. P. W. 


OUk aOUK ahelf 

Kijfh A It HI til K [) )! A tin Nomous^ Jh/u/iu /, and 
// ; Ins c/s if IJ Si 7 f of Mnututi By Lhaiks 
I \ kdc) , St itc I n i n J t 
i III pel us il of Ml 1 le >eiil) 1 poxt> is on if tne 
pie iSLiies tl vvhieli th e nt d looks fotwaii with 
iindiminisliingci i^eine s 1 i h su( ccediug volume thiows 
open to the stu lent of S( eii e fie *-8 fields of disco eiy in 
the le dm*' of both ii lUii in I ait Mr Kiley s ie*ad> ippi< 
(latioii of I le ])i leli ally u eful iii iiivention, iccoinpanicd 
by tint epi ck di inm t wlu h c i ibles him at once lo 
lej et Ol 1 tify w 1 it 1 us 1 , or eimibei&oine, renckis 
him espetiiU} lut d foi t e ic ponsibk josition wliieh 
he occupies 

I lie iep3it i jw b fore US s el(\o ed lo the considera 
tiori ol live noMfii-. instets, md one innoMOus — the 
Coloi ido Beetkjlhe Link rwoi j, the Aimy w nm, the 
Koc ky 'Mountain I u t, tlu (ii ipe 1 h\ I ^cir, and the 
^n ei])nei,U *" spice bem^ ^.ncn to the thud 
ul foiiith of ill 3)\em ntioneJ p <1 s, m conse- 

<pi net o tile 1 i\ s which they line eomn ittccl m 

IMi-.'-.ouii cluim ti e [ i > 

In ilic eh iplei on U e Cinl 1 won 1 in jllusli ited de 
*?enj lion IS i\(n<l i \ei> j)k nl ii^enious eontri 
\ ince (p ■» 3 ) 1 () niesiii^ tie ] 10 ua ol th** m>ect at 
lb lime of ovip ) ition it ro Uel wu 1 of tin wli ch 
uir 1 d he tiunk ( f tin in p ill d lice it i f w m lies 

di 1 1 1 \ h ell 1 ) el ] > n i by a cueie of 

m i in lit e he Mot t n at !(:> 1 ) e ed^ , i i I di x\ n 

do civ roun 1 the til nl witi i iiiei, t tl top the tin 

1 le n '' )\ci( d w il 111 v le ( f c isl 71 o 1 and ke lose u 
on us inn r suilxc , w’ h ioiiu in eft cluil bun i to 
the 1 t 

Ollifi iiteieMin^ 11 \e lions i d ‘-cubed nn 1 ni t 

0 ly lu e el 1 / lie | upue i of tli i ) o spe le** 

1 1 11 SI 11 tl ) o then 1 11 le nuts, i Ihxt it 

IS the igi iiltiinsts ov n I mlt n 1 i 1 tj clislm lUili 
bctieeid siiundsandf e 

Ih 1 e pe 1 1 concludrs X iih tli'^ J e lu ton of lli ^ iieea 
b ler / r//\t ns ) ii mm lull loie** n d to 

ihe mol* s, bxit wliieh Ml J\ile\d(t 1111 stohe i! itteitiy 
juel,^m^ by the h un of the i hilt xt\ i it nil hi be que 
none 1 whelliei th u s el s nrt is ne il\ u 1 iled to thu 
m ths , It ha:> llie i p i ol a S/ / i lx vi x/ilh the 
wimkkd ind (ijjpiiei ll\ ) hin ng ehxi eter md j.eueiil 
color tioncf a Li sus , * tl puj i bens oid the lesem 
bt nice , llie 1 ipidity ol it ll ^ht (j lU < > d> w th whai 
1 notoimusly the cli ii irtei of a II iwl moth md the 
lorm of Us aiitenu I in no \ lymihtiles iinst such m 
illiiuty still It must in fuiness be idinrttcd tint Mr 
Kiky xddue s much evidc ice in fxvour of tl e Khopulo 
ecious di It trier ol die species, the v lue of which t innot 
bccoiilruli led unt 1 wv, e n biin^ foiwiid poof tint 
some undoubted mclh pr esses th^ sum tinclural 
pccuhiiilKs A Ct j 


LhTIFhS TO FliE EDI70R 

[ Fne I iiiot does nof hoi / htmselfresjonsfh fur opinions expres e / 
iy his coucsjcnl nts Nuthcr can he undertaJe to rdurn^ 
or to correspon i with the write? s op^ te^ut i n wuicrtit^. 
No notice ts ta/t?i of anonymous com tiutncahotis J 

Optical Experiments 

I 1 old a sheet of wntin ^ ei into a Id ( whose diameter 
IS about 3 cm Kcttin 1 ih e>e t , e 1, look through** the 
tube with one and h ok at die innd with the other, the hand 
being placed close by the lube An cxtiaorJiiiaiy phenomenon 
will be observed A hole the si/e of the tube will appear cut 
through the hand, thioudi winch objects are distinctly visible 
1 hat part of the tube between the eye and hand will appear 

‘ Mj Riley notes ii rcseml I e tr tl s p n is (p 177) , . , 

It IS netebsary to focus the L>e upon any object seen t/noush the tutx- 
-Ei 
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trails parent, as tliough the hand weie seen through it. I'his 
experiment is not new, but 1 have never seen it described. The 
explanation of it is <]uite evident. 

2. 1 )rop a blot of ink upon the palm of the hand, at the 
point where the hole appears to be, and again observe as befon 
Unless the attention be strongly concentrated upon objects seen 
tlirough the tube, the ink-spot will be visible within the tube 
(apparently), but that part of the hand U])on which it rests will 
be invisible, unless special attention be directed to the hand. 
Ordinarily the spot wi'l .a]ipear opaque. By directing the tube 
upon biiiliantly illuniinalcd objects, it will, however, appear 
transparent, and iri'iy be made to disaiqiear by proper ellort. By 
conccntr.itiug the attention upon the hand, it may also be seen 
within the tube (especially it strongly illuminated), that part 
ininiediaiely surrounding the ink.sjiot appealing Inst. 

3. Substitute for die hand a sheet of unruled paper, and for 
the ink-spot a small hole cut through tlie ]>.iper. The small 
hole will ai)[)ear within the tube, distinguishing it>,elf by its 
higher illummation, the pajier immediately suirounding it being 
invidhle. Many otlier tuiious experiments will siig'’.est them- 
selves. For example : if an ink -spot somewhat larger than the 
tube lie observed, the lower end of the tube will ajipear to be 
Macl'ened on the inside. 

While making Ihcic expenuiMits, an impruvtnuMH upon 
the experiment de^crilicd in Na'I'Iirk, vol. xii., ]>. 502, w.is 
suggested, .as follows Look tbroiigh a i)apcr tube wi h one 
eye at green pajier, and lijroiigli another tul)e with the olhca* rye, 
at red pajier. the ]>a(ier should be iJluinin iled by the diiecl 
solar ray. Ihc two colours, al first vivid, aic rapidly eii/ccbic 
Afiti half a minute, Irausfev both eyes to eillicr one of the 
pajKis, say red. 'i’o the eye fobgiied by giet'ii, the red colour is 
veiy brilliant, and the effect is the imnc ‘^tuking on account of 
the siimillaneou.s impiessious now lec. i\cd )*y the two eyes. 

Washington Univ(“r>ity, St. Louis 

F. K. Ntih.'ER 


Antedated Books 

llir. evil jnactiieof is'uing ai twldcil pciioditJi has lung 
beam a mailer of con<pl.iinl am iim.'t ii.iti'ralist-. The edit ci of 
the younial Jitr O) is a well-kuovvn sinuci in this 

icsjH'C* the (juartcily mimbcr of that jotunal, although in- 
variably dated on the lirst day of each (piaitor, being ahv.ays 
several months in at tear. But a still moie ilagrant instance of 
this practice is now lielore im* in tlie thiid numlier ol the new 
edition of L lyard’s “ liirds of .South Afina,’’ fiicli, although 
only issued to tlie siibsciiliei ■> within these la >L fcvv <(ays, is d.ited 
on the eaivcr “May, 1.S75 !” As two new geiiein {‘{dhoiichl>t 
and N(\huhl(i) aie instiliUcd hen in, tlie re ulL is to give these 
names Jii nnpist piioiily of fillten months oveT what they arc 
leg.ally ent illed to. I'his seenis to b(* a still ca -.ler method of gaining 
]>iecedencu* llum the American jn.ictice of jiublisliing telegraphic 
liullelins of new discoveries, .and will not, I truit, be jicrsevcrcd 
m, if attention is called to it. F.Z.S. 

August 7 


Protective Mimicry 

1 HAVE been leading over in the file of Naitjrl the contio- 
versy that aiose out ol Mr. Alfred Bennett’s ]jaj)er at the British 
Association in 1S70, on “Natural Selection from a Mathematical 
I’oint of View,” in which he attacked Darwin’s theory tm what 
seems to be one of its strongest iioints, namely, piotcctive 
mimicry. I do not fed ccitam whether he is right or not in 
denying that natiual selection is adcijuate to produce mimiciy. 
'file argument really depends on a question of fact, namely, 
'vhether the fust vanatmn could be great enough to be useful to 
hs possessor ; and ironi the great comparative variability of 
colour, I see no decided impossibility in this. 

But U)c writers in that controversy neglected other facts of 
colour wliich it seems impossible for natural selection to pro- 
duce, from the infinite improbability of a first variation ever 
occurring. Qf these is the change of colour with the 

seasons m such animals as the ermine, which is brown in 
summer and white in winter. Had the ermine been either 
permanently brown or permanently white, there would have been 
nothing wonderful in it, but it seems impossible that the cha- 
racter of beaming white in the winter and brown in the summer 
ccnild ever nave originated in ordinary spontaneous variation, 
without a guiding intelligence. 


Another case of at least equal diliicaUy i» the case of change 
of colour for the purpose of protection, from moment to moment. 
The cliameleon is the best known instance of this, but 1 believe 
there are many sucii cases among fishes. It seems utterly im- 
possible for such a clirraLlei to oiigniatc in spontaneous un- 
guided variation. josKvii John Murpiiy 

Old Forge, Dunmurry, Co. Antrim, July 20 


Arkmarkarie instance of this phenomLiion is shown in a 
small cmdacean, of the giims “ Kyptou” (Mr. S])eiice Iknle has 
not yet deteimined vliether it be a new spiA'ics (;r noV This 
very’- delicate little animal is iouml only in holes in the coial 
inhabited by the commf)n “Isclimus” of Mauiiliu') ; its colour 
is a dctqi pnq>le, with four longitudinal .stripes of a much hgliter 
tint; and this is prcci'.ely the })attcni of the spines ot the said 
Fchmus. Wilmut 11 . T. Bow fr 

A Ophiuchi 

I \M going to imlcrtikc the calfulation of dements of .. 
Ophiuchi, which you jnopo-ed to (alculators in N \ll Jsi , vol. 
\iv. p. 20. J .dnll .also within a short time give orbits o( 7 < ‘oron.i , 
V/liidi has not been separated as (.ir as I km>\v since spring, 
icSO'/, wlicn it w.is obseived in H.irv.aid College, and of 
, laln-c* (‘‘'corpii). About the laller binary star vve know but 
vciy little. Madler has given a circular 01 bit with a period 
of over joo years, wdiile Thiele gives a highly eccentric oibit 
wltli a period ol about fifty yeais. It may very likely be found 
tha« the older determination the must trust wortliy, but the 
case deserves a Ihoioiigh txamiiiation, wlncli 1 am going to 
make. I have been engaged in a re-determination of dementi 
of () I’oroiKe, by which tlie long peiiod has I»een re-ascertained. 

'i’lici • aic (Iitr<‘K lit otlka (h)uj)lc slats w'hieli witli advantat;e 
ndglit bo nnjuiied m‘o, niid thus prevent diireient investigatois 
bom eoiilining theiiu-elvcs t) the same objects, while others 
icmaiii ancared lot. 1 hope that yini will be kind enough to 
])iibl's’i th(‘ above remarks in yoin vridely circulated jiaper. 
Maikrec Observanny, Collooney, AVilliam DoiiKKf’K 
Ireland, July 17 

The Cuckoo 

Till cuc^ 00 is still singing in tlii 1 jsut ol the country. I 
may' menlion, as a (d some iuteied, that the note of this 

biid in South Ceiinany is precisely the same in pilch as it is 
hei«‘, the observations in both c.xsc>> having been made with a 
tuning-folk ill llu' month of May. 

(kin any of your leaflcis iniorm me wdicther the cuckoo hi all 
pxuls of ihc courlry is in the habit of occasionally singing th * 
iuc without liie koo ! Grori.k J. Romanes 

Ivoss-shiie, July 24 


THE FERMENTATION OF URINE AND TJIE 
GERM THEORV 

C AN Bacteria or their germs live in liquor potassa: 

(Pharm. Brit.) when it is raised to the boiling-point 
(212” F.) ? Such is now the simjdo issue to which cer- 
tain great contrrivcrsics have been reduced. If Bacteria 
germs cannot resist such an exposure, then, by M. 
J’astcLir’s own implicit admission, his exclusive germ- 
theory of fermenUitiun must be considered 10 be over- 
thrown by the broader physico-chemical theory. The 
truth or not of M. PastouPs germ-theory is the central 
que.stion in dispute, but standing on cither side, or in 
close juxtaposition, arc two dependent subjects of contro-’® 
versy whose importance for biological science and for 
medicine is even greater. 

The question whether living matter can or cannot 
originate dc no7>o, for example, depends upon the answer 
which is to be given to the question whether Bacteria 
and their germs are or are not killed in boiling liquor 
polassab I'liis, also, is practically admitted by M. 
Pasteur in his comments (Comptes Reudi^s, July 17) upon 
my recent experimental evidence. 

The other subordinate problem, the solution of which 
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depends upon the same issue, is the truth or falsity of an 
exclusive frerm-theory in explanation of the origin and 
spread of the communicable disea’^es. If the germ-theory 
of fertilisation can be proved to be untrue, and if living 
ferments can be proved to originate spontaneously, wc 
should soon cease to hear much about an exclusive germ- 
theory of disease. This derivative doctrine wouM not 
long survive the death of its parents. 

Thus M. Pasteur’s theory of fermentation, the popular 
doctrine ovine vivmn ex vivo^ and the germ-theory of 
disease, must all be simultaneously ovci thrown if it can- 
not be proved by M. Pasteur, or some of his followers, 
that Bacteria germs are not killed when they are im- 
mersed in strong liquor potassre raised to 212'' K. (100" C.). 
How matters have been brought to this desperate predi- 
cament may be explained in a v^ry few words. 

Since the year 1862, M. Pasteur has defended four main 
positions, on the strength of v\hich he has based his 
gcrm-thcory of fermentation, his repudiation of “ spon- 
taneous generation,” and his support to the germ-theory 

disease. In the }ear 1870 and subsequently, I have 
many times submitted these four jiositions to an inde- 
pendent criticism l)v means of c\])crimcnt, and the result 
has been a confirmation of two of them, and a i ejection 
of the remaining two— the rejection being necessitated 
rather on account of fads obtained b) new methods than 
fiom any implied defect in the paUicular range of expe- 
riments from which so distinguished an investigator as 
M. Pasteur deduced his opinions. Clur lespcclivc views 
on these four points may be thus tabulated : — 

PASlllR IPs IT AX 

1. That (t// organic I. 'I'hat some boded mganic 

infusions having an acid reaction infusions having an acid reao 
will, when protected from con- tion will, when jnotccted Irom 
tamination, invariably remain containiiution, ferment and 
pure. swaiin with IJaclciifi. 

2. That allPactciia and their 2 Do. 
germs are killed in such boiled 

acid fluids. 

3. That so/fit! boiled organic 3. 1 >0. 
infubions having a neutial, or 

slightly alkaline reaction, will 
not remain pure even w^hen 
protected from con lamination. 

They will, on the contrary, 
ferment and sw arm with Bac- 
teria. 

4. That all Bacteria and their 4. 'That all Bacteria ami their 
germs are not killed in such germs are killed in such ncu- 
neutral or slightly alkaline tral or ^lightly alkaline fluids 
fluids raised to 212'’ F. (100 raised to 21 2« F. (100" C.). 

C.). 

Omitting, for the present, all intermedicate stages of the 
controversy which has now been carried on for several 
years between one or other of M. Pasteur’s followers and 
myself, 1 will proceed to show how the questions between 
us have been affected by my latest researches. 

The results obtained in these researches have been 
embodied in a memoir communicated to the Royal 
Society on June 15, of which an abstract was published 
in Natuke, vol. xiii., p. 220. Avery short “Note” on 
the subject of these researches was also submitted to the 
Acaddmie dcs Sciences on July 10, and subsequently pub- 
lished in the number of the Coinptcs Rcndits bearing that 
*date. M. Pasteur replied tothib note at the next meeting 
of the Academy {Covipics Rendu^, July 17), at a time 
when he would appear not to have seen the fuller abstract 
of my researches published in Naiuee. 'Phis will ac- 
count for an error into which he seems to have fallen in 
regard to one of the most important conditions prescribed 
for some of my experiments, to which I shall have occa- 
sion presently to refer. In the first place, however, 1 
must call attention to a different part of the subject. 

One of the most notable results of my recent work is 
this : — I have ascertained that a moderately acid urine 


will, after it has been boiled, remain pure when kept free 
from contamination at a Ifinperature of 77'’-86'' F. (25°- 
30° C.), though the same specimen of “ sterilised ’’ urine 
will ferment and swarm with Bacteria in less than three 
days, if it is maintained at the higher temperature ol 
122^ F. (50^ C ). Many and vegetal infusions will behave 
in precisely the same manner. 

Here, then, is a ready means by which any careful 
experimenter may ascertain whether M. Pasteur is not 
wrong in maintaining his ])roposition No. i. And if this 
is the case, then tlicic is nothing for M. Pasteur to do 
but to renounce his exclusive germ-theory of fermenta- 
tion, and to adopt the doctrine of “spontaneous gcneia- 
tion,” since he still declares that Bactcri.i and their germs 
arc killed in acid fluids i.iised to 212'’ F. (roo'’ C.). His 
words are (Co/v/)/< s Rendiis, July 17, p. 179); — “J’ai 
prouvd dircctcment qu'ils perissent dans un milieu acidc 
a 100 dcgids.” 

But there is another means ot establishing the truth of 
my conclusions derived from these leccut researches to 
which 1 will now allude. This is the point principally 
referred to in my “Note” to the Acadtiny, and upon 
which M. Pasteur dwells in the above-mentioned com- 
miinicatioi). 

As regards the ficquent fertility of boiled organic fluids 
having a neutral or faintly alkaline reaction (No. 3) it 
will be seen that M. Pasteur and myself are thoroughly 
agreed, notwithstanding iVof. T>ndall’s representations to 
the ronlraiy, made in the columns of this journal in the 
eaily part of this y^ar. M. Pasteur now says (Corvp/e? 
Ri ndii<:^ July 17, p. T7«S) “Jc m’empresse de declarer que 
Ics experiences do M. le Dr. B islian sent, en ciTct, tres 
cxaclcs ; elles donnent h pins sonvent les resultats cpi’il 
imlique ... 11 ii’y a done entre M. Bastian et moi 

qu’unc difarcnce dans I’lnterprcHalion d’oxperienccs qui 
nous sont maintcnint commune.^” Tire difference of 
inteipret.ation to which M. Pasteur allurlcs depends upon 
our difference of view in regard to position No. 4. It 
was specially with the hope of dissipating any doubt 
remaining upon this part of the question that one section 
of my new experiments was undertaken. 1 determined 
to submit M. Pasteur’s interpretation to the test of direct 
experiments, conducted in a way likel) to yield decisive 
results. 

If the feitility of the boiled neutraksed fluids or infu- 
sions were really due to the survival of germs, as M. 
Pasteur supposes, then the boiling of the fluid in its acid 
state (wlicn its germs would by admission be destroyed), 
and the subsequent addition to it of a sufficient amount of 
boiled liriuor polassm, without extraneous contamination, 
should be attended by negative results— that is, the fluid 
should remain pure, according to M. Pasteur, if it were 
really geimless. 

But numeious experiments performed in this manner 
have shown me that sterilised urine, to which boiled 
liquor potassa', in proper quantity, is added, will ferment 
and swarm with Bacteria in a few days and all the moic 
quickly if the e.xperimental vessels and their fluids arc 
maintained at a temperature of 122" F. ('50'" C.). 

M. Pasteur, whilst admitting the facts, says that this 
addition of boiled liquor potassa: tosiciihsed urine causes 
the mixture to ferment because such added liquor potassm 
contains germs which were not killed when this fluid was 
raised to 212'^ F. (locP C). 

This, truly, is an astounding h3pothesis. My reply, 
however, is simple. It wxas an objection already antici- 
pated and met by me, as any one may sec by referring to 
the concluding portion of my abstract, as published in 
Nature. 

The answer is this : — If boiled liquor potassa; were a 
germ- containing medium, then one or two drops of it (as 
of other germ-containing media) would always be capable 
of contaminating many ounces, or even a gallon or more 
of sterilised acid urine. This, however, is never the case. 
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TUF MUSEUM OF NATIONAL ANTI QUI FILS 
OF FRANCE 

A LI iLe Fiench national museums are located m Pans 
with the exception of the Museum of National Anti- 
quities, which IS at some distance from Pai is, m a small town 
of the banlieue, Althoue;h the Ch itcau de Saint Germ iin, 
which has been allotted to that interesting ind really 
national collection, is a very pictuiesque monument, and 
the forest round a favouiitc pleisuie ground for Parisim 
families, the site allotted to the museum about tin )Cirs 
ago was not selected with the \iew of giving an additional 
attraction to the place But the very idea of collecting 
rthrs of prehistoiic ages m order to dcmonstiate that our 
ancestors lived in the age of the so called diiu\ lan ani- 
mals was opposed b> a formidaule number of influential j 
people. 1 

Napoleon III, personally a believer m the new 
theory, insisted upon the cieation of the museum, but he 
as ented to place it at St Germ iin in ordci not to offend 
d It ctly the piejudices of a foi midable numbti of his sup 
porters 

I he St Geimain ch Ucau w IS ekgnntly built in biuk- 
work by Pianeib 1 , the kin^ chev iliei, who dedicated it 
to his fail dame. Dune cle Poitieis It w\s vitliui its 
walls that Louib \ 1 V was bom, and the government of 
the Mararm was sitting m its ele ant piecincts when 
Pans was in tht hinds ol the lionde loins \l\ 
disiegirdcd the building wkeie his ei idle h \d been sui 
I ounded by sueh dan^ c i s, ind built \ ers iilU s w ith ill its 
nngmhcence at a sm ill d bluui ol six miles So St 
liLrmain sink gi idu illy fiom the di nit) of i u,. il jcsi 
deiKO into tin det,iadin londitionof ipii in for ooldicis 
eondeinned to penal seiMtiule by the Council < f W 11 of 
the 1 list Militaiy Division 1 he site w i^' (udy 1 mioub ts 
being the favourite spot whcie Alexandei Dumas built 
his celebrated villa of Monte ( hristo, and the fiist plice 
eonnected by a railway with Pins, as early as jSj/ 

The opening of the museum was the inauguiaiion of 1 
new era for the castle of St Gcrmiin Ktpar ilions and 
lestorations were begun with activity, and are proceeding 
with such real that in the course of two years hence thty 
will be completed During the franco German war St 
Germain was a stronghold of the German aimies be- 
sieging Pans, but the museum rem \inedunmoU sted, having 
been tiken by the Lmptroi WiUiim under his specul 
piotection, and M. Gabnel de Moitillel, the lohsc? 7 item ^ 
who had reniiined at his post, took advantage of liis 
influence to piotect the inhabitants of the eity with mueh 
energy. 

His superior, the then Director of the Museum, is M 
Alexandre Beitrand, a brother to M. Jose[)h Bertrand, the 
present Perpetual becietary of the Aeidemy of Scitnees 
1 he museum is now placed under the contiol of the histori 
cal commission for constructing the Mip of Gaul This 
learned body is publishing a in ignifir ent senes of maps 
and engravings in order to illustrite the progiess of 
the science of the pi tinstone pciiod, as well as of the 
Gallic, Roman, (jdUo Roman, and Meiovingian Xhey 
are also manufacturing m the cst iblishinent models 
of the objects exhibited which cannot be sold for money, 
but are sent by the Government to the seieial pio- 
vincial museums, 01 piesented to leirned men in con- 
fGideration of objects given to the museum, so that they 
may be acquired by way of exchange There is also m 
the establishment a special library in which have been 
collected by M Gabriel de Mortillet all the books ic 
I Uing to prehistoric antiquities, and which is open free on 
certain days to the public. A carefully compiled cata 
logue has been prepared, and is to be published 

The establishment is in some respects connected with 
the Prehistoric Congiess, M. Gabriel de Mortillet having 
originated the idea at La Spez 7 ia, and M. Alexandre 
Bertiand or he having been delegated by the Govern- 


ment to all similir m etings \vhi^,h have liken pla>:e 
since that period M Alexandre Bertrand was delegated 
to Stockholm last year 

1 he objects collected in the galleries are very numerous, 
arranged in excclknt older, and accompanied by inscrip- 
tions sufficient foi llic perfect undei standing of their his- j 
torn al bearings A f italoguc has been issued, and is 
sold at a small puce by the porters. 

In the basement hive been located casts from the 
Iroj in column foi showin^. the urns and manner of the 
Romans \ hen piactismg w irfut 

I n the s ime part of the building arc to be found the 
models of Roman arms winch weie tried in the Polygon 
of the forest before the members of the Congiess of 
Geography, as menti )ne(l m our ‘ Notes ” 

IhcbC apparatus weie (onstructed by a French officer 
in Older to elucidate questions r used by the public ition of 
“La Vie de Cesar, edited by Napfleon III , who hael 
set ured the coll iboration of a number of eminent members 
ol the At iddinic des Stientes Moralcset Politiqms Two 
volumes of that ilto^elhei intciesting and well written 
book (althou h tlu themes of Cisaiisnit innot be said 
to liivc boiiie ‘•evLie test of f lets) hive been pub 
lishtel by M Plon, the e iitoi of his Irnpeual M jjesty 
Ihe first •'oltl immensely, is Napoleon III was then at 
tliL zenith of his poviei bur the cireiil Uion of the second, 
IS ltd i few monllis litfne the J laneo Crciman wai bioke 
out w IS vciy limited inel ed so limited that tfle eeiitor 
]iro‘eeuted the i mpei 01 to iteovei the monc\ spent by 
him , but tlu petition wi di elnijed with costs 

It IS for ihe public ition ol L i V ic de Ces 11 ’ th it the 
sie^^e ol Aksi i, the eio sing ot the Rhine , h ive been 
e p ditiou ly iiul c lulully e\e( ute I J he building of 
biid^ ovei pow Cl ful sti earns em ainpments establi bed, 
ass lulls t IV tn, cities defen led all the warlike operations 
of the Romans e in be unekiblooel by a visit p iid to the 
Museum ol St (aimiin All this would hive remained 
a mjstery for thousands of visitois, is the museum is f ist 
becoming a place of resort, if Napoleon III hid not felt 
it necessiry to justify liy histone il uguments his theories 
on the advantages of the government of societies by 
men with a spei 1 il destiny 

Ihe 1 uge h ill in the second floor maybe said to be 
the n ost essenM il jiart of the museum It contiins the 
famous Moulin Gui^^non | i\v and o’^her humm fossils dis- 
eoveied by Bouchei de i erthes In a glass ease have been 
exposed sen Uini the eelebi ileel bon s cmbellisheel by 
prehistuiie ailisU with sculptures of the then livii g ani- 
mals 

, A nn^^nilicent bust of Houclier de Perthes, and another 
of Chi isty, the famous J ngJish bankci and amateur geolo 
gist, hive been elected side by side in a conspicuous 
pi ice J t IS a justice paid to their joint labours in the 
fouiuiatiun of prehi tone science It w is due to the 
nioi il courage displiycd wlun icsisnng the authorities, 
of sudi men as Cuvier, I lie de Beaumont, Buekland, 
and i number of otliti ofliLial f cologists, and to the m- 
gtnuity displayed in the demonstiation of such impoitant 
fai is 

On the walls have been painted magnificent maps ex- 
hibiting the distribution of eaves and places where stone 
01 bionze implements hive been discoveied, and the 
limits of the several Gallic tubes in existence when Cxsar 
invaded Gaul A numbei of pictures a! /?( sc o are ex- 
hibited showing the several phases of prehistoric life, prin- 
cipally in lake-dwellings 

No such institution is to be found in I ngland, although 
cave-hunting is becoming an important pursuit in the 
country of Lubbock, Lyell, Huxley, and Dawkins. A 
visit to St. Germain is a veiy useful way of spending a 
holiday, especially if the visitor has previously written a 
note to M. Gabnel de Mortillet, who is always leady to 
give kindly personal explanation to foreign visitors 

W. DF Fonmfiie 
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THE n ASKING SHARK 


T O many it may be a quite new and strange fact that 
the Basking Shark, almost the largest fish now 
living, IS to be commonly met with at certain seasons 
around the western part of the British Islands The 
fine specimens recently added to the zoological collections 
ot the British Museum and the Royal Dublin Society 
have excited some wonder , but the popular mind, while 
It associates sharks with tropical seas and coral reefs, 
seems as yet hardly to have taken in the fact that if it 
wants to «iee about the biggest of all sharks in 
small shoals, playfully gamb jllmg, it need wander 
no faithcrthan to the Athntic coast of Ireland 
There, towards the end of April, and often all 
through May, these Basking Sharks will be met 
with I hey have even been counted off Tory 
Island m shoals of from sixty to a bundled, bask 
mg in the bright morning suns of June 

It IS about no years ago since the esteemed 
Bishop Cmnncius (bom 1718, died 1773) pub- 
libht d an lecount of this big hsh in the Trondhjr in 
Society’s journal, and a gieat number of authors 
have written on the subject since then. Undci 
many local names — Basking Shark, Sun fish, 
Belerin— It has been well known to fishermen , it 
reaches a length of 40 feet, although average sized speci- 
mens do not me isure more than between 20 and 30 feet 
in length , of 1 irge size, and shark though it be, it would 
appear, like m iny other big animals, to be of a gentle, 
mild, and placid disposition, to be fond of sunning itself 
on bright days, and to never interfere with mankind 
unless when they interfere with it , and yet with all lhe«e 
facts in Its favour, the animal being, so lo speik, 
common, haMng local names, being of a size not easily 
overlooked, and not being, like its cousin the Blue Shark, 
a man eating devil, this Attache maximus was very little 
heard of and less known until the oiher day I vvtlve 
months ago Dumeril, in his “ Ichthyologic (j^ntrale,” 
could with truth wiite about the specimen in the Museum 
at Pans ^M1 ‘•emble ctrt, jusqu x pr<^scnt, le seui repi^- 
sentant dans les Mu‘*ees dc I’Europc centiale de cette 
^norine espeee des Mers du Nord ” To this moment 
nothing very exact is known as to its food Pennant 
thought It fed on marine plants, Lmnaus considered its 
food to be medusa , some fishermen foolishly think it lives 
on herrings , and as to its times and seasons nothing is 
known Why does it come from north to south, 
and why then go north again 

So little being known about its form and habits, 

It is not much to be wondered at that very little 
IS known about its anatomy , and yet Sir Lvtrard 
Home wiote an anatomical account of it, which is 
to be found in the Ptuhsophual Ti aiisnctions for 
1809, in which he ttlls us that lie found in the ^ 
stomach of this fish structures showing a link m 
the gradation of anim ils between the whale tribe 
and the cartilaginous fishes 'Why, to work out 
this idea alone ought to send the compirative 
anatomists off at once to Tory Island or Bofin ^ 

We would, however, rcfei to another anatomical 
peculiarity, which, had it been known to Sir L 
Home, would doubtless have clenched his argument, 
tx imely, the presence of lay^ or fringes of a whale- 
bone like substance along the gill openings It is Hue 
^bat (junntrus in 1766 refers to ihest strange fringes , 
It IS true that in the museum of th it far north city of 
1 rondhjcni — and within view of the wondrous old cathedral 
where Gunnerus lies buned, and where to this d ly N or wav s 
kinga are crowned — theie is to be seen x piece of one of 
mem , that other Northern Museums, those of Christiani i, 
Kiel, and Copenhagen also possess pieces, and equally 


* I lands off tb* west co ist of 
shark 


Ireland — well kno mi loc«I]Ueb for this 


true, that during all these days Gunnenis’s statements had 
been overlooked, and these fringes were a puzzle to every- 
one who examined them. Prof. Hannover, indeed, 111 
1867, from their minute structure, described them, and 
thought they were planted on \he outside of the fish’s 
skin, like the long spines of certain rays. 

Prof. Steen strup, in whose charge the specimen we 
figure IS, and to whose kindness we are indebted for the 
figure (1), having made up his mind that il did belong to 
the Basking Shark, proceeded to work out its history, and 
so came upon Gunnerus’s description, which enabled him 



Tk 1 

to suggest that this shark must have the inleiior of its 
mouth furnished with brinchial fringes of a peculiaz 
n'xture Ht further argued that these must act as strainers , 
that the shaik takes in whole volumes of minute food, 
catches it on these fringes, and then swallows it. He 
declares it to be a great mistake to cill this fish a 
( nnivoie, that is, if he eats fltsh at all, it is small 
Ihsb, not big fits'll He then objects to the writer ol 
tl esc lines, when desciibing a shark found in the Sey- 
chelles — “ which IS, the noiih wh de excepted, the largest 
of living animals’ — saying, “contriry to the habits ol 
sh irks, this one IS not a c irmvorous, but a heibivoroiis 
fish,” as being tco much on the other extreme Mv 
i xcellcnt friend is right, and I h'xve now no doubt that 
both these bi#^, lubberly be xsts w hu h in their mouth have 
scautly more than the name of teeth — feed on all sorts 
of minute oce inn creaturts, frequently taking in with 
th( m floating alg c And he will be glad to know that, 
acting on the hint in his p^per, when Mr Cullen, the 
assistant m the Trinity College Dublin Museum, went 
down to Bufin m May of last ytar to preserve for 



Dr Carte the specimen now m the Dublin Museum, 
the lust thing he did was to put his fixn I into the ‘^dl 
<{uite fre^h bianchial openings, when he it once felt wnat 
Gunnerus had felt in 1706 the whalebone like fnn^ ». It 
IS to be hoped that my coJ/t vue, J’lof Ai c ilisier, will 
eie long give an account of this specmitn in the mean- 
while a description of the annexed (l*ig 2) drawn g of 
these fringes— now foi th fust lime figured tn ntu — will 
not be without some intcHSt. 

The gill openings are five m number on each side of 
the neck 1 he first pair almost meeting on the top of the 
back. A thought here siiikes us As a rule these giU 
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liti in the large sharks are small, here they are of 
mmense size. Their function is to allow of sufficient 
crater to flow in and over the gills to oxygenate the fish’s 
slood ; but m Selache they serve also as supports to the 
itrainers , and as so big a body must require a great lot of 
food, the in>takings and out puttings must be many, and 
night account for the gradual increase in the size of these 
slits until they reached their present immense proportions, 
where they have to subserve both the functions of nutu- 
tion and circulation J he convexity of the gill oj^enings 
16 towards the shark’s mouth, the concavity ot these 
fringed rays is in the same direction The edge repre- 
sented in the drawing as jagged — an appeirance assumed 
in drying — is attacJied to the inner edge of the fl^ps 
covenng the gill-openin^<?, being somewhat more hrinly 
attached towards the central portion, which in the draw- 
ing IS far too ciitilaginous looking. The gills are outside 
the whalebone fringes Ihere seems little reason to 
doubt but that the liee points of the fringes of the one 
row can be so erected fioin its gill ray edge as to bend 
forwards and join, and perhaps slightly inteilice with 
those of the opposite row, and thus there wou^d be a 
series of aiehes of whalebone protruding into the neck 
cavity of the fish. When these fimges aie ipplied to the sur- 
face of the giUrays. the water eould flow without lesHt met 
The ills were quite fiee from parasites, in this res )Ltt 
differing from the gills of the Rhin )don ot the Stythell s | 
Although this is not tlic pi lee to enter into ininiite del i Is, | 
there is little doubt that Dr I leining is wiong in st itmg 1 
that the skin seems smooth \\htn the hind is pissed I 
from the head to the tail , ani yet thoii.,h the sc xles ne, I 
as described by Ur J J Cray, armed with sm lU cui\ed 
points bent in all directions, so that the skin fetls rou ’•h . 
each way, the hind cm be rubb d sevti il tunes niuie | 
eisily from head to tail than from t iil to bead indit itiiig 
ihat a larger number of the curved points aie directed 
towards the tail 

The oil from the liver of a medium sired Basking Shark j 
IS worth nearly 40/ steiling , but the difficulties and danger 
of capturing these sharks seem altogether to be greater 
than those attending the whale fishery The same was 
true at the Seychelles Men engaged it the sperm whale 
fishery off St. Dt nis often told me they dreaded to harpoon 
by mistake a Rhinodon A whale must come up to breathe 
or eiae choke itself But there weie stories told me of how 
a harpooned Rhmodon, having by a lightning like dive 
exhausted the supply of rope, which had been iceidentally 
fastened to the boat, dived deeper still, and so pulled 
pirogue and crew to the bottom— there, in spue of the 
harpoon in its neck and its attendant mcumurances, it 
was at home for a great length of time. 

Ed. PfRCi’VAL Wright 


0/V THE PHYSICAL EXPLANATION OF THE 
INEQUALITY OF THE TWO SLMFDJUH- 
NAL OSCJLLAIIONS OF BAROMEIRIC 
PRESSURE ^ 

T here are, perhaps, few phenomena in the domain 
of terrestrial physics which have received more 
attention than the diurnal variation of haromeinc pn s- 
I surV., and on the causes and explanation ot which, never- 
theless, there is more diversity of opinion even at the 
present day. Dove, Sabine, Herschcl, Lspy, Lament, 
Kreil, Broun, and many others have in turn ingiged m 
the discussion of this vexed problem, and at the present 
time Mr Alexander Buchan is publishing an eliboraie 
and most valuable ftstime of the existing data in the 
Tramachons of the Royal Society ot Ldinjurgh as a 
preliminary to a renewed investigation 

The general features of the diurnai variati n of pressuie 
are familiar enough to every one who has ever observed 


the rise and fall of the barometer for a few days m Indi , 
and most other tropical countries From about 3 or 4 in 
I the morning the pressure increases gradually tawards 
sunrise, then more rapidly, and culminates generally 
between 9 and 10 A M A fall then sets in, which becomes 
I rapid during the hottest houis of the day, and the pressure 
reaches its minimum generally between 4 and 5 PM. Ihe 
' pressure then increases till about 10 PM , but in general 
does not attain the same height as at the corresponding 
I morning hour. Lastly, a second fall brings it to a second 
[ minimum between 3 and 4AM, which, except on moun- 
tain peaks and at such stations as Simla and Darjiling, 
IS, as far as my own experienLC goes, never so low as the 
afternoon minimum.^ 

1 hus, then, the pressure ri‘;es and falls twice in the 
tv/enty four hours, attaining, in general, its absolute 
maximum about 9 or 9 30 a M , and us absolute minimum 
between 4 and 5PM 

This may be taken as a general description of the 
phenomena as exhibited in the tropics, but it presents 
many striking variations at di leient places, and at one 
and the same place at different times ot the year These 
variations affect — the hour it which tlu pressure attains 
Its maximum and minnj um values, ih* absolute ampli- 
tude of the oscillations, and la tiy, their relative ampli- 
tud( It is ihi«> phenomenon— the van tion in the rda ive 
amplitude of the day am ni^ht oscill itiorjs — the probable 
physical explaintim of which I have now to bung to 
1 otiee. 

It was observed by Arago, apparently some years prior 
to 1S41, that in Euiopc ‘ the proximity ot the sea has the 
etfect of diminishing the amplitude of the intervil duiiiig 
whu h the diurn d f lU last ,vi7,thaiwhi h oeeuis between 
9AM and 3PM ind eonsidtiin,, the whole pheno- 
menon as made up of a single and uoublt oscillation, it 
m ly easily be shown that this inttrv il is determined 
munly by the lelative amplitude of the “it two eh inent'' 

J he latest notice on the subject is given in the following 
extract from Mr Buchan’s Memoir, a copy ot the first 
part of which (for which I am indebted to the author) 
has reached me only within the last week In summing 
up the characteristics of the midday fall of pressure, he 
s lys — “ Whatever be the cause or causes on which the 
diurnai oscillations of the barometer depend, the ir fluence 
of the relative distribution of land and water in deter- 
mining the absolute amount of the oscillation in patticular 
localities, as well as over extended regions, is very 
great. From the facts det iiled above, it will be seen that 
this influence gives a strong local colouring to the results, 
particularly along the coasts, and that the '^ame influence 
IS extensively felt over the Channel, the Mediterranean, 
the Atlantic, and other sheets of water on the one hand, 
and on the other over the inland portions of Great 
Britain, Europe, and the other continents , ” and farther 
on he adds “ While, as has been pointed out, numerous 
illustrations can be adduced showing a larger oscillation 
over the same region with a high tempciaturc and 
a dry atmosphere than with a low temptiature and a 
moist atmosphere, the small summer oscillation on the 
coasts of the Mediterranean and those of the Atlantic 
adjoining is in direct opposition to the idea that any such 
conclusion is general For over those parts of the Medi- 
terranean and Atlantic the tempeiature is hottest m 
summer and the air is driest — so dry, indeed, that no ram, 
or next to none, falls , and yet there the amplitude of the 
oscillation now coniracts to its annual mimruum On the 
westein coasts of the Atlantic, from the Bahamas north- 
wards to Newfoundland, the teiiij craturc is at the annual 
maximum, but the air is not dry, being liberally supplied 
with moisture, and the riinfall is generous But with 
these very different meteorological conditions there occurs, 
equally as m Southern Europe, a diminished oscillation 
during the summer months in the islands and near the 

* Possibly some coasts maty furnish an cxcepuon 
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' coasts of North America; and in the south of Europe 
the oscillation reaches its annual maximum just at the 
* season when the annual minimum occurs near the sea- 
coasts, even although the general characteristics of the 
atmosphere be substantially the same in both cases.” 

I am not at present aware whether Mr. Buchan has 
been led by these observations to any definite conclusions 
as to the physical cause of the variation he so clearly 
summarises in the passages above quoted. In the part 
of his memoir which has reached me all theoretical dis- 
cussion is deferred. But these passages afford such 
remarkable confirmation of an explanation at which 1 
arrived some weeks since, on approaching the subject 
from an entirely different quarter, that I do not think it 
necessary to withhold longer the publication of my view. 
If Mr. Buchan’s conclusions are the same as mine, the 
facts that I have to bring forward will seem to afford 
independent confirmation of that view. 

Any perhon glancing over a series of curves illustrating 
the diurnal rise and fall of the barometer cannot fail to 
be struck with the characteristic differenre of those of 
places with a continental and those with an insular 
climate. The case of the Mediterranean desciibed by 
Mr. Buchan seems, perhaps, to be an exception ; but, as 1 
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shall presently show, it is an exception of such a kind as 
most strongly to confirm the rule. The accompanying 
curves are striking, peihaps exlieme, examples of thi^ 
characteristic difference. The first is that of Lch-in- 
L'ldakh,^ situated in the Indus valley (the observatory 
being 1 1,538 feet above the sea), and is for the month of 
September. The climate is characteristically dry and the 
summer heat excessive, notwithstanding the elevation. 
The curve for Yarkand and Kashgar, still further north, 
and only 4,oco feet above the sea, is of similar character 
but smaller amplitude. The second curve figured is that 
for the noithern half <>f square 3, of North Atlantic, pub- 
lished by the London Meteorological Office. In the 
former the double oscillation has almost disappeared, the 
nocturnal fall of pressure being represented by little 
more than a halt for some hours between two periods of 
rising pressure ; and nearly the whole fall of the day 
takes place between 9 a.m. and 5 P.M. In the case of 
the Atlantic curve the day and night oscillations arc 
almost exactly alike, the night oscillation being only 
slightly less than that of the day. These characteristic 
differences are perh^ips best expresstd by the ratio of 
the constant coefficients i/' and U" in Bcssell’s interpola- 
tion formula — 


U' sin (n 6 + u' ) + U" sin (« 2 f? -f- u") + , &c., 
since the magnitude of U' determines the inequality, and 
that of U\ though variable under different conditions of 
climate, is so to a much less extent than the former term, 
and chiefly d( pends on the latitude. The following are 
the values of U* and U" in English inches, and their 


from the hourly observations, recorded during six days, 
H E., and of one day by Dr J. Scully, together with 
MX days observaiioos by the latter at the hours 4 and 10 A.*i. stDci p . m . 


ratios for the mean diurnal curves of a few stations 
(chiefly Asiatic). The arcs u' corresponding thereto 
are also given ; — 


c 

U ' 



t/" 



t/'t V 

Yarkand (9 months) ... 

•0348 

4 

33 

•0215 

161 

59 

1*6 ; 1 

Leh (September) 

•0517 

343 

9 

•0254 

'43 

A 9 

2 : I 

Lucknow (year) 

•0265 

341 

30 

*0355 

168 

53 

075 : 1 

Ilarambagh, do 

•0193 

'349 

46 

‘0343 

I145 

45 

0 56 : 1 

Calcutta, do 

•0265 

341 

24 

0391 

ISA 

7 

0 08 : 1 

Bombay, do 

•0179 

,337 

17 

■0385 

A57 

>3 

1 0 46 ; 1 

Batavia, do. 1 

‘0240 

24 

7 

•0369 

159 

34 0 65 : I 

Square 3, Atlantic, do. 

•0055 

354 

5 * 

•0319 

A59 

26 0 17 : 1 


As a general rule the more humid the station and the 
smaller the range of temptrature, the smaller is the value 
of (j\ and hence it h.is sometimes been spoken of as the 
ttmpeiaturc element of the oscillations ; the double oscil- 
lation which is superimposed on it being referred by 
Dove, Sabine, and Herschel to the varying tension of 
water vapour, by Larnont and Broun to some solar influ- 
ence other than heat ; and by Lspy and Krcil to the 
oscillation of pressure produced by heat in an clastic 
fluid expanding and contract ng under the influenre of 
gravity. To me it secnis that tliere can haidly be a 
doubt that the last explanation is the tiue one, and that 
this has not been generally lecognistd I attribute to the 
tact that the consequences of the tluoiy as a purely 
physical problem have never yet been tiaoed out and 
j venficd by such a mass of f.icts as Mr. Biicliin is novr 
' biingiiig together. So long as the whole pliem^menon is 
not .satisfactorily accounted fur, some doubt may reason- 
ably attach to the explanation offered of one only of us 
elements. 

My own attention was fust drawn to the subject of the 
explanation which 1 am about to give by a paper of Mr. 
F. Chamber^ in the 77///. Tfans. for 1873, in which that 
gentleman showed, as the result of an analysis of I he 
diurnal variation of the winds at Bombay, that one 
element of this variation is a douole rotation of the wind 
oirtction of such a character that the southerly com- 
ponents atiain their miximum value at the epoch of the 
most rapid semi-diurnal rise of pressure, the easterly 
components at the epoch of maximum, the northerly with 
the most rapid fall, and the westcily with the epoch of 
minimum. On these facts Mr. Chambers based a sug- 
gested explanation ot the barometric tides ; regarding 
them as a phenomenon of static pressure ; and assumed 
(as now appears, on insufficient grounds) that the pheno- 
menon in the northern hemisphere is generally of the 
same type as at Bombay. There was indeed one feature 
in his explanation, which it seems difficult to reconcile 
with mechanical laws, since he supposed air to flow from 
both east and west towards a region where the pressure 
is rising above the mean, and by its accumulation to 
produce a maximum of static pressure. But apart from 
this, the discovery was an important one, and since it 
clearly showed that a regular horizontal transfer of air 
corresponded to the oscillations of pressure, it held out a 
promise that further steps in the same path might clear 
up what appeared to be anomalous, and possibly lead to 
a complete explanation of the diurnal oscillation. • 
Some time before this paper reached me, the Rev. M. 
Lafont had placed in my hands four years traces of a 
Secchi anemograph, erected on St. Xavier’s College, 
Calcutta, and these having been measured off, tabulated, 
and reduced, 1 was interested to find that the diurnal 
wind variation at Calcutta showed the double diurnal 
oscillation quite as distinctly, and relatively even more 
prominently than iliac of Bombay. But one in>portant 
difference presented itself. The north and soiitli eJ^ nients 
of the oscillation, while agreeing in epoch with those of 


3‘6 


NATURE 


\Aug. lo, 1876 


Bombay, were reversed in direction and taken together 
with the latter, showed a tendency to a cyclonic circula- 
tion of the atmosphere around the Peninsula during 
falling pressure, and an anticyclonic circulation with 
rising pressure. Moreover, the east and west components 
agreed almost exactly in epoch with the north and south 
components, the result being a movement of air from the 
north-west, with falling pressure, and from the south-east 
with rising pressure. These facts, taken in conjunction 
with the positions of Bombay and Calcutta, on opposite 
sides of the Peninsula, seemed to point to the differential 
conditions of land and water being probably concerned 
in the phenomenon. Another and not less important fact 
connecting the winds with the diurnal oscillation of the 
barometer appeared at the same time. When the wind 
variation was analysed by Bessel’s method, there appeared 
an east and west oscillation of considerable magnitude, 
corresponding in tpoch with the barometric inequality 
expressed by the fir^t periodical term of the barometric 
formula. This was easily distinguished from the oscilla- 
tion of the sea and land winds, since the latter is nearly 
north and south at Calcutta. At Bombay where the sun 
and land-breezes ate nearly cast and west, such an oscil- 
lation would be undistinguishable, even if it really exists. 

The east and west oscillation of diurnal period indicates 
an outflow of air to the eastward during the daytime, an 
inflow from the east during the night, and the former 
phase of it evidently corresponds to the hot winds of the 
Gangetic plain and northern India, and indeed to the 
day- winds of the dry months of the greater part of India. 
'J'bey blow towards the sea from the eastward, only in the 
western portion of the Dakhan, Mysore, &c. This 
system of day-winds consists of an outflow of air from 
the Peninsula towards the sea on both coasts, the 
westerly direction greatly predominating. 

The next step in the inquiry was to ascertain what 
general cause would operate to produce this efflux and 
influx of air ; and the obvious suggestion was that it must 
consist in the differential action of the sun’s heat on dry 
air and water. 

Let V be any volume of dry air at pressure P, and 
absolute temperature T, and let t units of heat be com- 
municated to it, raising us temperature from T X.o Z -f /, 
while the volume remains constant. The pressure will be 
thereby increased from Z to Z -f /, wherein 

Also 

r =•■ p/r, (2) 

wherein s is the density of air at the standard pressure P 
and temperature 7o, and c its specific heat at constant 
volume, compared with water as unity. 

If now the same quantity of heat t be employed in 
evaporating water at temperature T (the whole being con- 
sumed as latent heat), and filling the volume of air V with 
vapour at pressure the total pressure will become 
P -f- and 

where f is the hypothetical density of water vapour at 
P and 7 o, and X its latent heat at tempt raiurc T, Sub- 
stituting for s its approximate equivalent gs 

( 3 ) 


and equating (2) and (3) and eliminating common factors, 
y’/f = ;>'gX 

( 4 ) 

From (i) and (4) 


p-p' 


: F 


ic 






Tc 


( 5 ) 


which gives the ratio of the increase of pressure pro- 
duced by the same quantity of heat, employed in the one 
case simply in heating dry air, and in the other in charg- 
ing it with vapour. At a temperature of 80® Fahr. «= 
^’= 541 , 

P = Ti(>p ; 

that is to say, when a given quantity of heat is employed 
in heating dry air at the temperature of 80° it raises its 
pressure more than seven times as much as when it 
simply charges it with vapour without altering the tempe- 
rature. With lower values of 7 ' the difference will be 
still greater. 

This great difference is no doubt much reduced in 
nature by the effects of radiation ; and while some evapo- 
ration is effected on the Lind surface, there is some 
increase of temperature over the sea, but it may be 
expected that some part of this difference will manifest 
itself in the greater intensity of the forenoon pressuie in 
the lower strata of the atmosphere on the land as com- 
pared with the sea, and in fine clear weather as compared 
with cloudy weather, when banks of clouds present an 
evaporating surface. With regard to this latter point, it 
has been shosvn by Lament and Kreil’s investigations, 
that between clear and cloudy days, there is a difference 
of this kind, and that it is manifested not only in the 
greater magnitude of the diurnal co-eflicient but also, 
although lo a much less degree, in that of the semi- 
diurnal co-efficienl U” of the barometric formula. Fur- 
ther evidence of the same kind is afforded by the values 
of these co-efiicients for the several months at Calcutta. 


January 

f'ebruary 

March .. 

April 

May 

June 

July 

August ... 
September 
October... 
November 
December 



u 


•02S7 

3.30 

18 

•0319 

327 

12 

'034^3 

329 

27 

•030 1 

33 h 

53 

’0321; 

344 

43 

0218 

357 

28 

•0192 

2 

6 i 

0218 

0 

5 1 

0232 

354 

41 

•0234 

343 

12 ‘ 

0250 

1 337 

38 ; 

•0270 

1 335 

18 


U" 

h ' 


•0415 

a 

151 

34 

•0423 

146 

48 

*fH 37 

146 

44 

'0425 

146 

38 

•0385 

148 

13 

•0336 

146 

23 

•0396 

150 

30 

•0372 

144 

29 

0400 

I5I 

25 

•0393 

lOo 

59 

•0399 1 

1 *^4 

22 

'041 1 

1 158 

55 


The driest months in Northern India being March and 
April, while July is the wettest and most cloudy. 

On Espy and Kreil’s hypothesis of the cause of the 
double oscillation, there is no apparent reason why the 
evening maximum, arising from contraction and dynamic 
pressure, should be equal to the morning maximum, 
which seems unquestionably due to the increased tension 
of the lower atmosphere in consequence of heating and 
the introduction of vapour ; and^ any inequality will, of 
course, appear in the value of £/ , or of the co-efficients 
of other terms of odd periodicity. But the fact esta- 
blished by the anemometer that an outflow of air from a 
heated land area takes place during the day-time, at 
once assigns a cause for the greater part of the equality, 
VIZ. an alteration of the static pressure. This is not an 
overflow in the upper regions of the atmosphere, but an 
outflow of the lower strata, or a tendency in that direc- 
tion. It docs not, of course, follow that to produce a 
reduction in the mass of air over a continent, there should 
be an actual motion of the air outwards in all directions. 
The very small forces in action will be manifested even 
more in retarding in*flowing curients than in accelerating 
efflux; and it is only in very dry and highly-heated 
regions, such as India, that they produce well-marked 
diurnal* surface winds, blowing outwards towards the sea ; 
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Winds of tlisUc expinsion, such as aic the hoi win Is of 
India and Australia , winds which are distinct fiom con- 
\eclion cui rents, thoujjb, it may be, roexislin" with and 
accelerating them The relations of these winds to the 
barometric tides aic very marked, but it docs not seem 
that the differences of tidal pressuie would sufticc to 
generate them, wetc there not a movement of the an in 
the same direetion aiising from mo^e peisistenl dilhi 
cnees of pressure They piobibly also depend much on 
local and irreguln dilfeicnees of piessure 

Ihe ail thus lemoved in the day time fiom < irt nental 
aie IS m 1st, of coui sc, collect ovei the neaiest aieis of 
evapor ition, with the effect of dimnishin the mid d ly 
fall of jncssuie over those tiacts , ind thus s^cm to be 
expl lined those appaient anom dies in the m ignitude of 
the inid da> semi oscillilion of the liaionctcr to which, 
in the pnssages ciuoltd from Mi Ihieli inemoii, he 
has driwn tlUntion, mz , in the case of the Mcditeiiant m 
aic a and the All mtie co ist of North Amciici 

The dnection 111 whi( h tins movcm».nl of the nr tile‘s 
pi K c will, of eouist, \ aiy with the locaIil\, but thci e w d 
il\vd)s be, on an ueii e, a gie Ut dium il m \ mei t 
tow lids e ijt eo i ts tb ui tow arcis tbo L f 1 111 ^ to th wes 
J his ina> be illii tilted by the j i‘>e tf C I utti nd 
liOrann, and it is 11101 e c\ten ncl> illusti ited b} th pi 
d miiiant westc rl) diieciion lie hid winds r{ Iiuui 
and the cold vcstcily diun il \mi c s * tint 1 low irros 
tl e hi^^h pi 1111'. fi 7 oa 3 to I ) 00 j f Cl of tin ( Ini hcnino 
iiul Rup hu in Wcstcin libti 11 e le n 1 *'iitlieun 1 > 
obvious As the ieat\ i\ s ot p ssuie d\ me e liem 
eat to west, the loe d baionetiic ^,1 i< i nt of mv pi ict 
(m so f n IS It is del i mined 1) tli dmi d ose ilhtioii; 
will be c\pe St (I b> ilii cut ) the t \ist 11 '• j base of 
the \ nc i )ui lilt, tlie hottest p il < f tli < i> vi/,fiom 
; 01 h If p isl 0 t n ilf ]n t 4 01 5, ihi 1 i bent (whihi 
IS the sRepest ind most pioloi nl ot ih te 1 1) inelii es 
to the ( istv rd, md ineu ists lb deeliv t) tow nds c ist 
CO '.Is iisjigliom the excess ot pussuieovd the lud 


Jn the opposite diicctien vi/ , I w nds west cc Is, it 
goes it) dimmish th it dceln t) At iiitht (h c t 1 
1 veiseel Ihe west to e i I lomeliie p i In nt fi m 
10 i VI to h ilf p I t ^ 01 4. \ \\ n m the s mic d ee lion is 
111 it tending to pioduee n 1 Ihs. cf i i fienn the sea 
to lids the Ind on west ( o ist , this, h wevei is 
opposed to the 1 lul wind o'" In eo i t line, which is i 
tiue convection (imcit, rd ms(s li )m (|u te cblli id t 
c Lu^^es , Tud, iltliou li tiaee ible m the wii d \ i ition t 
Lombt),it thcie m inifes^s itself onlv bv de ( 1 1 isin^ the 
velocity of the foimei dheie ire, nioreevei, indepen 
dent giouiids lot the inferenec lli it tins coi ipens tinr 
in how chiefly alleets the hi^hei sli it i of the itmosphe ic 
while the da} wind is chiefly produced in the lowci aid 
moie he ited ‘ti ita At Calcutta the c isteily (or ne^. it \e 
we&teil})t ndene_; of the wind it night isvtp pioniin ilh 
exhibited m the eiirve of diunnl \aii ition, but altho 1 h 
of Ion Cl dui It on il is a»^ no I n e ^ ; intense as tie 
wcsteily tendency in theeiily ifleinoon hoins 

In like in inner may be c\pl lined the diffeieiiee of 
epoch of the coi i espo^d ng pluses of the enii chin nil 
east and west vai ition it Caleutt i and Ilomliiv Ihe 


idient of picssuie, in so far as it depends on the si mi 
duirn il Oocill ition, will, of course, be to tlie west with a 


rising pressuie, and to the c i^t with i filling pie siu, 
^nd this normal lid il giadiont is affected by the small 
ditfcienee of implUudeovei land md sc i, m such mannci 
Uiatiis changes will be aceeleiatcd as affecting castcoists, 
ana let nded as affecting west coa Is Now if we suji- 
posc that the icceleiation m the one case and the ret ir- 
1 othci ainounl to an houi or an hour and a 

mtcivil between the ch in^e in the 
a giadicnts, and then effects on the wind, 

as m inifested by the memomctei, is also about in hour 
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and i ha t, we should 1 ought} leprocluce the condiiions 
shown to exist at Calcutta and Bombay respectively 
According to this view, the local static pressuie of the 
atmosphere, apait fiom irreguLn movements, is shown 
by the height of the barometei at the hours of minimum 
pressure, and the difh icnee of these expi esses the weight 
ot the atmospheie removed and restored bv the oscillatory 
movements ciiied} between 1 ind and sea 

I should add, in conclusion, that this communication is 
incielv of some of the moie s ilient topics dis- 

cussed in two p ip 1^, On the Winds of Lalcutti,’ and 
“Ihe J hcoiy of \\ aids J I istie i xpansion, which w ill 
shortl} be published ui cx I uso tlsewheie 

11 1 BLVNIOKI) 


CAKJ oMi I h oi/s L I \y) M/y 1 y s 

I N a leicnt visit to the South Loggius, m Nova Scoln, 
in which I was issistcd in the examination of the 
(liff by Mr Albert J Hill, Mamgti of the Cumberland 
(oil Mine wc found i number of well prose ived shells of 
Pit/ J ctii la, in the uidin ited cl ly, tilling an erect sigil- 
lull, m a bedconsidci ibly highci thin those in which 
Iw shell was pieviously known. It is ne ul} in the middle 
of oionp XXVI of my section of the South Loggius, 222 
f( ( t above the mam coal seam, 842 feet above the bed m 
wh ch the species vv is fnsi leeognised by Sii C Lycll and 
myself, and ibont '’,000 fe< t ibove the lowest bed m which 
1 have }et found it It thus appeals that this little piil- 
nionate eonrinmdto ilouiRh m the caibonifei oiis swamps, 
(mr Its remote inee'>U)is had been covered with 2,000 
I et of sediment, 1 icliielin^- m inv beds of coal, and neaily 
tie wl ole thiclnesi of the productive coal mea 111 es 
Loni us /ns us, the only other land mad found in this 
<^c lio 1 on the other Innrl occurs only, so f ir as known, 
in the lowest of the beds above mentioned 1 wo other 
( iibonif ions 1 an I shell Pu/ i •' uuiIk tunsis, Biadley, 
and/?? Si u ll i U //, J>iadle}, h iv e been found in the 
(Oil field of llhnois, inel it is woithy of remaik tliat, 
ic(oiclin»- to Dr P I* Caipenler, all the foui species 
In lo R to ehstine t gene 1 ic 01 sub ge ncric forms, and that 
ill these fnms arc still icpresented on the American 
( ontine nt 

On the same vioil, wc vveie so toitumte as to find 
i other In »■ si pllanum stump, iich m leptili in remain^, 
wiueh It IS hop^d imy, em e\ imination, affoid new species 
md fuilber inform ition on those already known. 

J W. DAWseaN 
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A S if aris the piibheaiion of results achieved by the 
^ naturalists aeeonpinying the lecent Irinsitexpe 
dition, our Amcne ui friend appeal to be getting the 
‘^t lit of us While we arc engaged in issuing “ prehmi- 
n ry rcpoi is,’* they have already arranged and classified 
their collections, and are beginning to publish their dis- 
coveiies Ihe specimens of buds obtained by Dr Kid- 
dei, biu^eon and natui ilist attached lo the astronomical 
pait) at Keij^ueleiis Land, or Desolation Island, have 
been placed lor dete imination in the hands of Dr E Coucs 
one of the most competent zoologists in the United 
St ites and the result has been the very interesting m/- 
moir now before us Wc knew ilreaely th at Kciguden’s 
Land was not an inviting place of residence for the more 
highly oiganised animals, and th it few birds were to be 
found there We know now what those few aie, and 
have full pai ticuliis about most of them, then lives, and 
habits Aecoiding to Di. Coues* determination, Dr 
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Kiddti’s coUcvLion contdins t\impUs of twenty one 
species of this class, belonging to six families, namely, 
eleven Petiels, four Penguins, three Gulls, a Cormorant, 
a Duck, and a Sheath bill Of these, the two hst-named 
are “ the only partial vegetable feeders observed, all the 
othei buds feeding exclusively on flesh, fish, or marine 
mvertebiatcs” Of the Chionis, or Sheath-bilK, a singular 
abnormxl form related to the Plcxtis, of vhich there re 
(or were lately) Ining sjieciincns in the Zoological So- 
ciet}\ Gardens, Dr Kidder might well ha\c sung, in the 
words of the old song, their tameness i-> shocking to me ” 
“They would scirrel> get out of my way, snysthc D Ktor, 
and seemed greatly interested in my mavements When 
I sat on a stone, keeping perfectly still, the whole p *.rty, 
twcl/e in all, came up to cxamiic tlic intuuDi they 
walked all around me, coming ahiion within reach , 
Others flying up from inoic distant lotks to ]om thci 1, 
and finally stopped, almost m a sc mi ciicle, for a good 
staie After watching the birds for a time, I shot four 
specimens, not without compunction on account of killin ; 
such tiustful acqu iiniances When I walked off to get a 
suflicicnt distance iv av for a shot, the whol tioop staiW 
to follow me, making little run't) arcl stopping, as if filled 
with curiosity. I shot all foui w thou’ nio\in>, fioni the 
spot, reloidmg foi each, the biros not all llyiii out of 
range even aftti the ^un had bcin fned On sal)^(4iicnt 
occasions, vai ions mcmbcisof the puly emtuud^-p ci 
mens by hind, all that nc c s ly to attract them 
within reich being to icmam pcifcclly stih Aflei one 
had been caught it Svi\cd as a luie foi others \\h n 
taken home ahve they still showed no f si, b it when lot 
loose in the hou‘=( look food tc ulilv ’ 

Another curious fact observed 1 fh it m the absence of 
true birds of piey in Kerguelen's Lin i, the Skua of Ihv. 
Southern Seas (which Dr (oiu% wukly dcfixrtm^ from 
the 01 dmary binomial ysiem designates a'- 
s/uA atittULi lus (fes), Cou». j, Oo to hm liken 
upon itself all the habits and pi icticcs of a Lu/ziid 01 
Kile It wis at hist taken for a li iwk b\ ill of U:> , 
Its manner of flqht, witrhfulni^s of the loiind ovci 
which It flew, and habit of pci cl in., on spot com 
inanding a wide xiew , all suggested this inijitession It 
was, indeed, difhcull lo believe the CMdcnrc of my own 
senses when 1 found a web fooled bud axoiding the 
water and picyin solely, so fn as mv observations 
extended, upon other buds When my of the paily went 
out shooting, he was pietly sine to be 1 olio wed by one or 
two ‘ sea-hens,' as the sealers call them, c nd had often to 
be \ery prompt lo stcuie Ins game befoie it should be 
carried off m his very presence ” 

Many details aie likewise given lespecting the habits of 
the othei nineteen species observed, and f real credit la due 
to Dr. Kidder and Dr, Cones for the speedy manner m 
which they have put together this interesting mcmoii 
But what Mr. Eaton, the 1 nglish natuialist at Kciguelen, 
and Mr Sharp, wlio, we believe, has been, 01 is working 
out his buds, will say to it, we cannot tell We fancy they 
will not be very much pleased it being thus forestalled. 


MAVLR^^ RLCFNl ALOUS fit IT 
RLSLARCIILS ^ 

ins communication is meiely a pulimmiry lUte, lo be 
followed by an elaborate po] ei on tin abc ve subjects J 01 
conciseness and cleainess, 1 piesent the lew facts I have now to 
offer in the foim of notes of experiments — 

* On the Ohlilera-tion f f ( nc Sonorous Sensation 1 y tl c itnull iiiccus 
ictionof an ther in it intense and lower Sound uid on tin. diSLOVt ry 1 1 
the remark il It fa t tl \i i Sou id c\cd u hen very intense c uuioi c Uiter Uc 
tl e sensations cf another Sound Lower than it m Pitch with Aiijlu iti ns 
ff these Discoveries to M asurcs of the Intensities cf btimds md to ilie 
I’roper Method of t uiiducting Orchestral Aiusic By Alfred M M lyer, 
J*h D t Member of the N ition il (Amenean) Academy ot Sciences ind fr 
fessor of Physics in the Sie\<n institute of Itehnologv Hoi oken Ntw 
Jeisty, ITS America Ke I I eforc the N Uional (Amtric ii ) Academy rf 
Science*, in Washington April .,0 uid now first pni ted fiom the 

manuscript sent through Mr Alex J Ellis, I? K b 


/ i )il il 0 ) ill t ( fi in O hiuati n oj kH S tin i 

/) an f i -bcvtnl feet fioiii the cat I placed one of those 
loud ticking sprino^diahncc Ameiican clocks, which make four 
Iieats in a second iheti T bi ought quite close to my tai a 
watch (made by 1 an^c, et fiiesdtn) ticking five tunes m the 
St ( end In this po iti n 1 h aid til the ticl s of the watch, 
even ih t wlndi coimiied w lli evtiyfouith tick cf tin clock 
1 tt us c ill the fifth tl 1 I the wtlcli which coincided with one 
of tht M 1 of th clod , itsffth 11 1 . I now giadually if moved 
the watch fro n the tar, ml ]kic ivcd that the fifth tick, became 
famlci an 1 fain ct, till at a c( 1 on i 1 tmec it entirely vanibUtd, 
and w as, s > to speak, “ si imj c I out ’ o^ the witch ^ 

Snnil 1 ml moic stiil iig txj eiimcnts were made with an 
ohl iltci watch, ficitii.^ foui limes to the second, by ciubing 
tills \ Itch to un about thirty seem Is an houi on the clock, so 
that itctoiv twouunuics the tuls of ilk watch and cl jck ex 
i lly coil I ltd When tin. watch was held near the cii, every 
one of irs tu ! s t v licvrd tint lly , 1 ut on giaUi tlly icmoving 
It fioni the t n, the ticks ( f w ilcli 1) emu famtci an 1 funtci 
at the com 1 1 nre , « id t ]i n the wattli ha I bu 1 unuved to a 
distinct c f nine nulits ficm the c u, the ticl s of the watch 
WMc iittci]/ o’> iici i id duim^ tli> whole cmids of 1 s ticks 
il out till lime ot (fincileiicc On uniovin^ the witch to a 
ni tiiiwcof tweP} foul Indies, I foiin 1 thiL I lost Us ti ks duiing 
// // etc nds about the tunc of coincidence iliiluic impor 
1 mt t> 1 m ik tint the lick of 1 it c’o k uc hn ei m duiaiion, 
a We 1 as / ? in pitch, thin tlio c of Hie w itches W illi the 

V at I I nn iiui^ xL tlic di tmee (f twenty four inclics fiom tlie 

( i, 1 li 1 e with ill 11 ) tU lion, lb tick 1) tick the watch 

•i]ti>ahtdt’ lime ( f 0 ci 1 ncc Since the tid s of the wtlcn 

uc hilt im 1 n Ui 1 huith > t of the clack, tlicy a c c I 

by the ol 1 out t c time cf coiiii'cicc Jlcncc as, oO to 
sp al , H c si I tic"' I the vx itch 1 idc 1, tick aftci ti 1 , imdci 
th 1 til t tlu cl d , I J ic i\c I tint moi nd more of 

I he dm all 1 t c tch succe s ve w tdi tid hccimc t NtiUj^uishccl 

b) the lid f the d d , tii il ( ily the / /''end f Oic short lick 

of the w 1 li IS left an bbte, nd it U even tin also cicj t 

uiiki the 1 Us tid of the ciod an 1 the whole of the ticks cl 
tlic c 0 1 w ic n ndtred inaucbblu lo nui second at the end 
ol wluclj I rnc tlic fioiit 01 It i ol the wildituk, as wc 
maycdlit, ] lotnd d bcv>ufl the do 1 tid , nd then lowly 
lew up ml) ac md tt w itch ti k as 1 d ic In Hus sucecs ion 
«f events the tid of the old ilvci w tch ( i irlc ly loliabjdis 
q 1 CITS vMth shai]) ii / , 111 c a t lid ct s, and ic appe us with 
a s )ui 111c tint n dc 1)\ a 1 ly nnilil falling uj on othcis in 
li jiod e I tills c j in n tlic f)rc, ati dud uiabsisii 
mil c f the die t 1 tl t ck of I 1 ck on the lick of the 
witch, i( In g a 1 t uli ul illus rill n < f the f ict that one sono 
1 m sen tl Ul m y ovcico i c ii Id i ci ilc m thci 

1 \p ) i i nt t i I nnni I it / I if i nt nsil) tj in C / J i 
Ik/ iUil of in ' it Ji t } — Lhc clock was pi iced on i 
l)ost in the mid fle of m o] level t dd in tlie iounti),on 
nights when the 111 w'’ t ilm ml noisdcbS 1 lie ticks of the 
d )cl bee line ju I iiiiudi Jc when my ear w is removed lo i 
distance t ^*>0 led T le lid s of tlu xatch became just inau- 
dible it i dis»anec of twenty! e Iheiatioof the bf^uares ol 
me ( immbms mal e the ticks of the clock vbout ^oo tunes more 
inlease ih-^n tho e of the vvatcl On tin sime nights that! 
nia le (he diove detcimin itions I al o ] ut the cDek on tlic po I, 
i I jl eng again t m\ /y nnvtie pi oc ( ss a slender otiel gn- 
lii»v. u> Indies and tenths 1 shod with my t r at distance 
fi mi tie clock of from cit,Iit to sixteen feel, ml then slid the 
witch ibove and along the slid (taking cue that it did not 
touch it) until it itadicd sudi a clistan c horn tlic cai that its 
fihli ticl just disapp aied Knowing the relative intensities of 
the ticks of clock md w atcli when place 1 at tlie s une distance 
liom the cai, the law of the reciproc Is of the sijuaics gives the 
lehl ve intensities when tlic clock and watch are at the sevetal 
distances obta ned m the above expeiimtnts Large numbeis of 
vuch experiments have been made, and the k suits agieepei- 
fcctly well when we take into cousulcration fiist, tlic difTicuUy 

T 1 lie precise nuinbei of ticks in a sccon tide mentioned .ire not neecs 
s ir> foi Ki ddy observing indundcrsl nul 1 ^ ti ise j hi 1 inena I observed 
them by a common Amciiciu 1 tndnlum dock pi iced ( n i td le, winch m 
creased the power of its half second ticks, md a ia it h I cxting five times ui 
two cconds Kev Mr H iwcis informs me tb it he has often noticed i 
s mihr eff ct at night with ordin vry w itchc J he sens itian produced by 
tlic obhteiatioij cf the tick when the pioper distance of the watch from the 
car f 1 Iccn attained and the c t ‘.Lquciil sud Icn division of the ticks into 
pi I K do sepal itcf! b> siltiues is vciy jcculur It is difliailt not to believe 
tint seme aiculcnt has not suddcnlj intcrlcr d with the aeliou of the watdi, 
instead ol merely v ith oui ow n s nsatioiis —A J L 
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khrown in the path of the determinations by the gradual hwbng 
• away watch-ticks as they approach coincidence with the' 

i clock-ticks ; and, secondly, the impossibility of arriving at any 
result at all, if the slightest no«se (the rustle of a gentle breeze, 
the piping of irogs the bark of a distant d('g) should fall 
f)n the car of the observer when engaged in making an experi- 
ment. The general reMiU of the numerous experirnents thus 
made shows that the .sensation of the wntch-tick is obliterated by 
a CO ncideiit tick of the clock, when the inkiiMiy of the clock- 
^ tick is t/ircv times that of the w'atcli-lick. lesult, however, 

mu.st be regarded as merely appnjxim.ative, not only fnam the 
manner in which it was obtained, but from the (omfle\i(v of the 
rounds on which the expcnnients weie inadf'. It ii interesting, 
however, both as bting, 1 believe, the fir.«-t determin iiion of tins 
kind that has ever been mule, and as liaxing opened out a new 
and important field of le-eueh in phy-.’ologic<d acoustic*^. 

Kxptvimeith on Musical Sounds . — Keseiving the fuither deve- 
lopment of my discoveries to a future paper, 1 will now hriefly 
describe some of the more prominent and simple phenomena, 
wliich I discovered in experimenting with musical sounds. At 
the outset I will remove an olijection always made by those 
versed m acoustics, but unacqininted withlhesenew phenomena. 
It is as follows : — “ You say that one sound may ohliteiale the 
sensation of another; but are you sure that the n.al fact is not 
an alteration of the quality ot the nioic i'.t n^e sound by the 
action of the concuricnt feebler vibiatc^n?” I »xclnde this 
objection 1 y ex] erimeiumg as follows An op 11 or c’osed 
organ-pijie is sounded forcibly, and at a few feetfjom it is jiIucmI 
the instrument emitting tlie somul to be oblitei.itod, wliicb miy 
be either a tuning-loik on its lesonancc box, or a chased o^gaii- 
jupe communi('ntmg with a separate bellows. Siip]> >se that in 
the following exjicnracnt both tun ng-foik on I cl > cd organ-)*!; e 
produce a note higher m ])itch than the more intemsc or extin- 
guishing sound of the ojicn organ-pipe. Now sojtid the foik 
alone strongly, and alteinakly shut and open its lesonance box 
with the Innd. \Vc can tl us obta.n the sound of the folk in a 
legiilar mia.su/e 0/ tinit. When the ear lias well apjuelicnded 
the intervals of silenic anfl of sound thus ))ioductd, begin the 
expeiimeiil by sounding the oiien pijie and tunin>-fv>ik siinul- 
lancoiidy. Now, if any change is thus effected in the quality of 
.sound emitted by the ojien pipe, this change cannot occur except 
^ when the pipe is sounding, u* fl hence, if it occiiis at all, it must 
('ccur in the legular measure in which the folk is sounde 1. I'he 
following are the fac's really ob'-ervc<l. At fust every time that 
(he mouth of the box is open, the sound of the fork is disunctly 
lieaid, and clungcs the qualil) of the note of tlie oj en pi))e. Ifut 
n.s the vibrations of the folk run down in amplitude, the .sensa- 
tions of its tffect become less and les.s, till they soon entiiely 
vanish, and not the .'•lighted change can be uljservtil in the 
quality or inttns ty of the note of the open organ-jiipe, whether 
the resonance box of the foik be open or closed. Jliidecd at this 
stage of the exin'rimcnt the vibiations of the fork may be '-ud- 
denly and totally .stopped w ithont the e.ir being able to detect 
the fact. But it instead of sto)i])ing the fork when it becomes 
inaudible, we slop the sound of the open oigan-])ij>e, it is inqios- 
sible not to feel surprised at the strong .sound of the fork which 
the open ])i)>e had smothered and had rtndeietl powerless to 
affect the ear. If wc rcjilace the tuning-foik by a closed organ- 
jiipe of the sajmc i>itch, the resiil s will be the same, but in this 
case I adjust the inUiisUy of the higher closed )'ipe to the point 
of extinction by regiilaiing the flow of aii from the btjloxv.s, by a 
valve worked with a screw. The al ernatioii of sound and 
silence is obtained by closing an<l opciiii g the mouth of the 
closed pipe by the hand. 

dhgh Sounds cannot obliterate J.oio Souinh. A new and re- 
markable fact was now discovcicd. No sound, even when very 
intense, can in the slightest degice (liminish or obliterate the 
KS»«nsat'on of a concuircnt .sound which is lower in jiitcli. 'Phis 
proved by experiii cuts similar to the last, but dilfeiing in 
having the more intense sound higher (uistcad of louci) in piUli. 
In tins case, when the ear decides that the sound ol the (lower 
'and feebler) tuning-fork is just exlingni-shed, it is generally dis- 
®^^*Ppmg the higlur sound, tliat (he forky which 
snoula produce the lower sound, has ceased io vibrate. This 
surprising experiment must be made in order to be appreciated. 

1 will only remark that very many similar experiments have been 
made, rangi^ through four octaves, and have been ob.-erved by 
y. score of different ears, with the same invariable result. It is 
understand that this phenomenon depends solely on 
Inc dijffcrj^e of pitch, and not at all on the absolute pilch of the 
notes. Thus a feeble c"' (1024 double vibration.s) is heard as 


distinctly ihrough an intense (liSu double vib.alum-) a. a 
feebler (12S tloublc vibrations) is heard through an intense g 
(192 double vibrations) or an intense d {256 double vibrations). 

I he devJopment of ihc applications and of the further iilust ra- 
tions of tlie-^c diseoverus w'ould occiqiy too much space ; 1 inu>t 
therefore resti ict my-cll to mentioning s .me ot the most intei- 
esting. Let a man le.i 1 a sentence ovci ami over again with the 
s.ime lone and modulation of voice and while he is si» doiin^ 
forcibly sound a c i)i)<e (256 double vibrat'om). A remaikabh 
tffccl is produced, W'hich vaiies somcwliat wnlh the vo ce ex\)cn- 
menled on, but llico'ditnry re-ulL is as folh»vv . It a,qxi..\i.s .\s 
though tw’o persons were reading together, one with a giave 
voice (vvhich is found by the combination ol all the real rcai^ci’s 
vocal sound-^ below < in jntcli, or having less linn 25() dcuhle 
v’brations), theoth ‘r widi a liigli-))itched voice, gencrallv squeaky 
and lias il, an I, L iv ed not add, very di>agrec.ible. Of coins* 
the aspirates come cnit with a <lis(ie.s.sing jiromineiice. I h.avc 
< b-scivcd many cuii ms illustrations of thus change in the quality 
of ilic t me of the vo cc, caused liy the entire or jiaitial o])litera- 
tion of certain vocal compontnfs, while listening to jicr.sons 
talking duiing the sound of a stcam-wlii.stle, or in one of our 
long, icsonant Anicncan r.iilway can iagc.s. ExiicrimenUs similar 
in those on the human voice, can be maih*, with endless niodili- 
catioius, on other conqio'-ite sounds, as those of rcecl-)‘!])e'<, of 
stiingcd in tnimtnls, of running water, lv \ Witli emo of my e 
(12S do ihle vibiatioM ) fite tiicii'c ri'c.b, I get veiy marked 
results. Uting as a concurrent sound an inlen'-e <' (25(> double 
vibrations) I pciceive the prime or lumlami ntal simple torn- r to lie 
unalfitted in intensity, while all the other ]Miiial tones (higln r 
hai monies or overtones, as they are smictnne.s calleul) aic 
almost obliterated, exc-qil the lifth jaitial (or fourth iqijTer 
parti d)/', of 6go iloiible vibrations, and the sixth partial (or 
fifth upper jiarlial) g" (of 768 doulile vibration'), whicli come out 
wuth would (ill dis'iiu'tness. Tlie fact that the lowest or prime 
paitial tom* in the majoiity of oidinary c-)m)«ound musical tones 
IS the strongest, is due (am mg other reasons) to tlie fact that the 
sensation of c.ich paitml tone of which the whole musical tone is 
composed, is duniiiisliLil by the action on the car of all the coin- 
))oncnts or pnitial tonr /^c/err/ il in pilch. 'Plni-* the higher the 
pilch of any comjioiient or jiailial tone, tlie guater the niindicr 
of low’cr components which tend to obliterate it. But thepi’inic, 
or low’cst compotumf partial tone, ii not affecicd by any other. 
Another illusliation I c.innot icsisl giving. At the end of the 
b'lcet in New Voik, in whicli I now le'iide, there is a large fire- 
alarm bell, the icsidual sound of which, after it.s higher com- 
])onents have disa)>))cared, is a deep siiiqile tone. This bas.s 
sound holds its own with total iudifference to the clatter of 
houses or to any sound.s above it in ]>itch. It dies out wdlh a 
smooth giadicnr, generally wuthout the slightest indentation rr 
btcak j*rodiieed by ilu oilier sounds of the street. Indeed in 
this case, as in all others where one sfiuud remiins unaffcctecl by 
iiPense higher note-;, the observer feels as though he had a siiecial 
sense for the j)ercc|>tion of the gravei sound — an oigan entirely 
distinct lioni that which receives the inq)rc.ss of the higher tones. 

'I hat one sonoiuus .«;cnsati()n cannot iiVerfcic with anotlitr 
which is lowur in pitch, is a iemai]..ible physioh^gkal di'-covery, 
and next after the demonstration of the fact that tli.- ear is cqiable 
of analysing conipouinl musical souinks into their const niirut or 
jiartial simple tones, i-> probably the most inijiortant addition 
yet made to our knowledge ot the nature of luaiing. It cannot 
fail to introduce [iroroiiml modifications into ihj hypolhc'-es 
heretofore fiamed rcsj.cctmg the mecliani.srn and functions of the 
err. 

Jp/lieation to Orchestral /Vi/ormaneci. — We have seen how 
an intense .sound may obliterate, entirely or in t>art, the .scu'-a- 
tions of certain partial ttnies or components of any musical Utiie, 
and thus pnKhice a profound change in its quali:y. In a laige 
orchc'tra I have repeatedly w itnes.sed the i ntire obliu »^ation of 
all stiunds fiom violins, by the deeper and more inlen'-e sounds 
of the wind instrumciu.«, the double-l)a'*.ses alone holding llicj 
own. I have also ob ci ve<i the sounds of the claiiiicts lose their 
peculiar quality of tone and consequent cliaim fiom the same 
cause. Nodoulit the conducfiir 0/ the orche.stra heard all his 
violins, ranged as they always are clo-e around him, and did not 
perceive that his clarinets had lost that quality of tone on which 
the composer had relied for producing a special character of ex- 
pression. 

The function of the conductor of an orchestra seems to be 
threefold. Eirsl, to icgulatc and fix the time. Secondly, to 
regulate the intensity of the sounds produced by the individual 
instruments, for the purpose of expression. I’hirdly, to give the 
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proper quality of tone or Jtthu^ to the whole sound of his 
orchestia, consu^ered as a single instrument, by itgulaling Uu 
iclatr i iuftHsiite^ of the sounds piuductd by the various classes 
of instruments employed. Now this third function, the rc^uH- 
tion of lelativc intensities, has hitherto been dischaiged through 
the judgment of the cars of a conductor who is placed in the 
most disadvantageous position for judging by lu<. cars Surely 

: — d ^^v.sonil gratification, but foi . 

the gratification of his audience, whose eiis stand in vciy difft- 
lent relations from his own in le pcct to then distance from the I 
>anous instruments in action Is it noi time th it he should jny ' 
moie attention to his third function and place lumnlf in the 
position occuped by an avcraic lieirei ^ Ihi position would 
lie elevated, and soinewhcit m the m dst of the audience Hr i 
exact determnntKm of its | lace woiih eepen i on vaiious condi 
lions which cannot now be coiisideu d. ihat the position at 
piesent occupied by tin. eonduetoi ci an o ehesn i lias often 
allowed Inm to dejinve Iiii audience ot s mt of the most deli 
cate and louelnn quihtits of oicii (id and e nicei td voed 
music I ha\e no douht, and f fiimly IrIr ve 1 1 it v\l cn he clnn ts 
Ins position in the imniRi now juopo ed the audiene will ha^ c 
some oJ tint enjoyment whieK he his t o I mg ki2)t to hmistlf 
During the jia t wmtti, in th Academy of Anisn. it New \ 01k, 

I fully continued all the foie-^oing siiinnses, b) | lieintr myself m 
dideient jiails of the Iiouh t> obseivi the difleient le^iih , and j 
my opinions weie lulls harec 1 ) olhuswhoh vc a moic leh- 
eate musical oigxni ati >n than 1 i in hy d m ii I 

In large orchesti IS, these inteiteui ees ot S)i i ms scnsuioris | 
are so nailtiplied and laiums T'. to be I eyon I oui i lentil cm 
cciition l)y tikmg them iqi m det ill, s me eii i d lu\', nn) 
howe\er, be evolved 1 ut it will be inq s ibU to tom uUle 
such 1 US until, fiistly, we lie m ] os es 1 m of / / / | 

analysis of the coa pound toni^of all musRa in hii ci (l ♦ 
IS, until wt know the lelitne londiK s ol ll c } i tnl 1 ) ot 
which they ue eonipi sed at all jiuta ol IIrii c ) iq 1 s), ml 
secondly, wt h ive detci mined ll roi i< iit the mu icd SeiU tie 
relative inlcn ities ot tJie ‘'uuni (01 siin| Ic toiRs) wl m « bhtd t ’ 
turn of the sen atioiis of Jiighei ini) le) tones superienc> the ■ 
powerlessne'*** ot one sound to il < cl tlu sens i k 11 <tuc to m thei ' 
sound lower than itseif in piteli j, it illy s mp u es this j 1 ddein [ 
(,)uantit ilive ainlysis of (nt t lUj ound 1(»irs of niu le d iiisiiu 
incnti IS now tl e <^ieit dt idei iium ( 1 tlu coinposei it is onl/ 
after we know the uJitive in eiisiiie'. < f the toniponentu of tyjaeil ' 
museil toms used m oieliestial perl nuinccs, tint we cm sj | 
regulate their intensities is to give tin e |u iUies of soim 1 which 
tile composer desius to he lit aid Jims, it U oi e< bei mas | 
evident th it the in tiuiutiits used 111 oichcstial inusie hoil I 1 e 
veiy ditterenily constructed fiom those u td for solos 01 
quaitets. In ordiestial msliumcnts ciilim ( / i a f )i ti ujipei 
partials (ovei tones, haimonie^) sh add 1 u lonnn tc, in o’-dei to 
hnd expression in the midst of utlmr nd ^ia\ei sounds Such 
orchestral mstiuments will iheielon haie c' r ited j eulnii 
ties m their qualities of tone, which will leii lei iheiii unlit 10 hi 
})layed on alone, and uninflutneed by othei orehotral note Ti 
IS surely not hopeless to antieii)ate tint empiueil lules m ly 
be attained, which will guide the music il nistiument miker to 
the production of those siieciil ejuihtieb ol tone lequne 1 m 
orchestral mstiuments It I** foitunate that the viiy \ benomcn i 
of the interferences of sonorous sensations will assi t in the much 
desiied solution of the problem of mcasiiimg the intensity ( 1 a 
sound (simple tone), either when existin^ alone or as eumponeiit 
of an oidinary musical (compound) tone On this subject I a 11 
now engaged It is evident thy way of illusti ition), that so fu 
as concerns the measure of the leatne intensities of sounds </ 
tht same /z/t/z, this iiohlem has dieady received the simplest 
solution by merely placing these sounds at v iiious distances, and 
obiiurating the sensations they excite by means of a eointanl 
and standard sound of a lower pitch Lut I leseive i deseiip- 
tion of this work loi a more formal public ition 

f 


NOTES 

PR0}«. lIuvriY, who has recently left foi America, has 
accejited an invitation from Prof W B Kogcis to attend the 
Buffalo meeting of the Association for the Advancement of 
Science, and also to deliver a course of lectures before the 
Johns Hopkins Tjmvcrsity Disstiy, however, in the country 
will be but short. 


lilL Academy of Sciences of the Inst.tute ot ]»oIOt,na 
announces an open competition foi the Aldini Medal, to be 
awardtdtothe author of the memoir of greatest experimental 
and scientific value in galvanism 1 he medal is of g )ld, of the 
aalue of 1,000 bias, and is open to all woiks which profess to 
have extended our knowlcd T m any department oi gahamsm, 
turn vviuvJi m iy ut: sem lu tut y tviv-wijr lur me e()ni])c« 

tition, dining thelw > jears c mijuised between fiine i, 1670, and 
May ^o, ib7S Alemons must 1 e written in Italian, I aim, 01 
1 leiich. Ihc usual conditions of such competitions aic to be 
obseivcd, and mcmoiis should be sent in before the last men- 
tioned d itc, addle sed “ A 1 Stgiclaii i pciiietuo dell’ Accadtmia 
dclle Scicn/e dell' Istituto di 1 ologna ’ 

\\ I notice 111 the / < S / // /// iuiliici iiticulars k ^xid- 

11; the meeting of the I icnch A )c tiou foi tin Adviiutnicnt 
of Silence, t) 1 c 1 eld a<^ ( himon I 1 iiul on the iStli iiist A 

list of the pipers to be 1 1 1 is d ) ivcn '1 his r a vciy U'^eful 

ail lugeinont fi 1 those who m ly anti ipite taking jiiil in the 
I K ccc ling , an 1 others, and iiiighl wi Ii idvanta^ ( , Wc tliml lx. 

( >j)icd in this ( ouiitiy Jn the gioup rif iihysu s and chcmistiv 
we note the following im >n tlu subjt ( ts to be ticilel — Dit 
fi iction in optic ll in tiununN new volumctne d teimin itions 
of irscmc , new salts of bisnnilli , t xjiei nnents made lo dcteimme 
if the etbci is p )nd nble , fbstnatRii in ccUstnl and tein slnal 
pl^ le in Japan and Sum (by M linden), ihcinio diiiii iNt 
\ i )\ citms of CIS non the ids, i unity m chcniicd and cosmic 
jhciiomcn the iiiiomcLci, Ac In the giou)) ol uituial 

(.lues ^ ichy \ i cis, Irom a piN i ilo^ual ind hygicnu 1 onit 

ol view , uccul ]n Insi )nc d nc lus la Mt I )c , aniinil heal , 
infliu nee f ^ Uic w Hit of nr ml h ht in t^ c stutls md houses 
on liciltli, fill cli m of lci%c and 10 its ot plants in iiojieal 
countiRs cuic of j iriljsis by ton innou ciiucrit'i , ojiention 
ft;i cituact, the biLc of viptis , oj htl ilmii in the JSoith of 
V IK i , 1 1 R)f ( 1 the LMslc let i f f 1 ent einis in the mi-.in 
as m the 111 , a new aslhcsoniclfi , pi luction of jlRiiomcna 
o^ yiithc IS in j.]anls , sp^nlic ind t irIcihic goitic in Ihiy tie- 
D me, on nieasUs in beif and incimms ttnii, resuuices of 
1 I incc as icgards w ir hois s, \ iiu u pjints m local iichv 
< I ) y geology, jnlc >ntolo^v, c In tin gioup of economical 
scHnce^ — leaching of liviii languigt , fiom the ccoiuniRal 
j oim of view, lemcdics foi plqlloxcii dt pojiulation ot the 
ciunliy intl einigi at on to Anuiici, wojlmens dwcllm,^s md 
moi dily of 1 lancc, etonouned coihc juenecs ol the wai 
Hide niiiity, Ac , Ac 

I HI tonn ot Align t 5 w ill 1 c long umcmbcrcd not only a 
I ting about the lit ivn t summer ile that haj occiiiied for many 
yen , but aUo as h urn ^ been most tlisa tiou to life and pro- 
pctly among Ur fisUm^ \ opulati m ll bioke out on the fishei- 
inen on the cist coast )ust when thtir nets hid been shot foi the 
night at tlistanccs of twenty miles, and npwaitls, out il sc i 
Ilicaalueof ihe lets lost at Abcitleen alone is estimated at 
4,000/ Hie laU of the fill of tlie baiornctci being neaily an 
inch 111 twenty-four hours, me point to which iL fell being about 
29*0 inches at sea level over iwidt disLiict in the noith, the 
time during which it icmiintd low, and the laige md com- 
paratively rapid rise which folUiued aie rathei the chaiacleristics 
of our moic maikcd wrinlci stonns A storm of tins nature is, 
theicfoie, deser\ingof a very ciieful invest igation, chiefly with 
the view of astertainiiig how fir it might have been possible to 
have given the fishermen some intimation befoiehand of its 
peculiarly destructive eh iractcr 

I^ the hnlhiin Inttrnatwn 1/ of August 3, M de Tastes 
relates some interesting particiilais of a w«aterspout [fiombe) 
which was ob«cived neai Tom , on May 213, 1876. It first ap- 
jicaiod as a mass of whit h vqour against a baekgiound of 



lo, 1876] NATURE 


P cl -coloured clouds, wliicli j^racUially assumed the form of an 
V inverted cone pointing to the ground, and terminating in a long 
sinuous band. A whitish sinuous column soon appeared sud- 
denly between it and the ground, and rapidly enlarged upwards, 
the whole phenomtnon soon absuming the appearance of two 
cones united at their aummi s. 'J'hc lower cone, at first 
lightibh-coloiirtd and in a cerli^in degree transparent, gr.adually 
abbumtd a darker shade, which was propagated from tlie base 
towards the summit. When pasting over the light bank of the 
I.oire, a dense mass of sand, mud, and fine gravel, was observed 
drawn towards it ; in cresting the liver a jlI iVtau broken into 
spray a])peaied in the form of a cone a'cending the wator'iiout, 

‘ with i'R base resting on the water, llie .spray on .all sides bting 
draw'll in w’ards Uiwards the axis in sjiiies. It is said that an 
* undefined glimmciing ap]<eniance preceded the column of as- 
cending spray. On rcathiiig the extensive sandy slioie of the 
left bank, clouds of sand were drawn Audenlly in upon it, just 

as ha])])Ciied with the spiay of the /^f 

.«!evcral of these jioints in the ihcoiy of w^alersponts .ind other 
aerial inovcnieut^-, it is desiiable, as opportunity offeis that tlioy 
be tested by oliservatioiis made willi tlic grea Cot accuiacy and 
bkill. 

Mu. t". K. iSilJfFu writer to (lie* joim/a/ <•' 
Scitfia .IrfSf that not h ng .since, w'liile wiiting lo.,e- 

ritbm.s that were bting uad to Idm, he oljseived tliat ihe 
piobabil ly of tnor in wailing the numbers a]>]'(aicd to be 
iniicb less at the cxtumllii > of the mind er than in the mid lie. 
'J'liis he in\Ci(igated .nt l'n(ilh in iiumbti-. of from five lo 
ten digib. It was found that the piobability of crioi is in 
ail caises c^tne^ cd by the ti ries ot the expanded binoniiel 
{<t 4 (>Y\ where n is a funetion of thi' number of di;;ils. ./ and b 
W'eu‘, o far, always nneriiial with all tiie pei.sons that bad been 
t.xpciiincnled on. The piob.ability of eiror is giealtst pi I after 
the middle or the nimdier. 'I’m . led to an iiitero.i.ng iiivcsliga- 
lion on the | t>w'er of memory. Allowing definite intervals {() »>f 
time lo elajsse l)ctv^tcn the giving and the wiiling of tliC immlHs*, 
it is evident flint the number (>f onoisisill incua^e with the 
value of /. In oulm to aid llic ( xpoiiincnfcr in .ali^l.iiniiig /join 
mentally repeat irg tin* immbci winch he is to wxitc, he is allow td 
to deti inline the v.duc of / by emiming the btats of a second-, 
pdiduUnn. 'Ihe investigation i-, yet in luogres., but enough has 
l)ecn done to develop the fact ihitthe relalio 1 between the 
number of figures (per 100) w'litfin correctly, and the values /, is 
u logaii’hmic one. It is the sime as the function expitssing the 
decieaso in the am])litudcol the be.als of a pendulum in lime, as 
dueloa rt.Msiing medium. 

Wii learn from the .same jounial that the trustees of the 
Massachusetts Society for pnanotiiig Agiiculturc have offeied 
.‘•onic very handsome jiri/es lor special plantations witiiin 
the Stale of Massachusetts. In tlic fiist place, for the best 
plantation of not less than five acres of larch, or on the Cape, 
tVc., of Scotch or Corsican jiine, originally of not less than 
2,700 trees to the acre, on poor, worn -out, or otherwise .agti- 
culturally worthless land, a pri/c of .'71,000. For the next 
best, a piize of .sOoo; for the thiid best, ,^400. Next, for 
the best plantation of the same extent with American white 
^'’h, not less than 5,000 trees to tlic acre, a j>ii/c of 
•>f>oo ; for tJie next best, .‘'<400, Intending compctitoi.s must 
tiotify the Secretary of the Society, E. W. Teikins, Jamaica 
Plain, early as Dccimbcr i, 1S76, and pl.viil in the 

spring of 1877. Special directions, not only for planting and 
coring for, but also for procuring trees for the purpose, are given 

A bylTof. Sargent, of Harvard, 

cw Suggestions on Tree-planting,” which the Society has 
reprinted or gratuitous distribution ; and a citizen of Boston 
patriotically oflers to look after the importation of the seedling 
trees, which, in such quantities, and for next year’s planting, 


wmiild luivc to be obtained n. ui.ly in Europe, at le‘ ist d e pim , 
and larches. The ashe.s, probatdy, would have to be raised 
from seed ; and the lime, if need be, w'ould doubtless be ex- 
tended. The prizes aie to be awarded 111 the summer of 1877. 

z\MoNrr vaiious expciimeuts w ith the mdiometer which have 
lately been dc'^ciibed to the French Academy, is one in which 
M. Govi iiulosed a very .sunsilbe instiiiincnl (the vanes ol which 
W'ere of i)ohshod ahurdnium on the* one -^ide .md luaclvcned mica 
on llie uthei) in a yl.x s C)liiidei-, into wh'ch w.i^ eoutimiously 
p.is«:cd .steam fiom boiling w.ati'r. The mdiomeler began 
<piltUly to n>tate (the aliimmiuin face fiisl) immediately 
the steam coromciice<l lo lai^e tlie tcmpcialnie of the inclosure. 
Jmc long, however, the temjicraliue liecxmiiiig iiivaiiuble, the* 
rt»tali()n diminished, and after a few mimilcs ceased altogether. 
On slopping the entrance of rtenni, the* inslnimcnt rotated anew, 
but in the opposite direc(i<m, and did lo i\,r a long time befoic 
stopping, b.vcry motinidcss r.adiomcter, M. Govi juniits out, is 
like the instillment stoppul at lOO" in the above experiment. 
'J'o make it tuin in the iiiveise tliiection, you have mciely lo pul 
it in a vx'sscl of cold watei ; the black face*,-, then move first, and 
the instrument only stops altei a new state of ther mil ciiuiiibrium 
lias been esl.ibiislicd ( >11 being bi ought out of the cold water it 
turn, as though ii were struck by light, .although it maybe in 
complete darkness. A radiometer motionless in the inclosure at 
IOC)", or at /cu), will tutu anew if the light of a bnglit flame be 
dneelcd on the blackened face of its vanes ; ‘‘bLcause in bcHh 
cases the light ab'-oilted by the blackened face llien becomes 
heat, which is adde<l to that which the vanes jmssc'-s alieady, 
and may ctmseiiuently fill titer liberate gas from them.” In an 
exptnmciU described by M. I )ucretet, ether is penned on llie enve- 
lope ol .1 radiometer whit, h moves w’ith / rotidion (black surf- 
aces repelled) in modei.ite daylighl. Tlie motion is airc&ted and 
changed to that in the //.-rr/.s direction. 'I’liis rc.iction pre- 
sently ceases, and the vanes le.’ime thcoiigiiial {//nr/ motion, 
notwithstanding the cvapmMtion maintained on llie cnvelojie by 
a liglit sjirinklnig ol ether. 'Jdic rotation now bccomco more 
raj id than it was.it first, Ihe evaiioration a pp.ireiUly acting as 
a source ol lieal, ai.d yet the lovveiing of temperature through 
ev.ipor.dion is very iicrccjitiblc. When the sjirinkling with ether 
ccase^, the motion icsiuncs its normal velocity and remains c/Zm /, 

I Hicrctet also tried the effect of phosiilioiesccnt powxlers on 
the radiometei, but got no motion. 

'iiii number of vi.sitois to the Loan Collection of ScieiiUflc 
Apparatus diiiiiu', tlic week ending Aiigiut 5 w'as as follow'.s : — 
Monday, 2,051 , Tuesday, 5,377; Wednesday, 488; Tliurod.ay, 
4|l ; Fiiday, 441 ; Saluiday, 3,422 ; total, 11,120. 

An intcic 4 ing contribution to the study of the eye affection 
known as iicuio-j analytic keratitis, liy J )r. Decker, has just 
appealed in the An/i/res (/a Sr/L7/(^{S, JJc aiiives at the follow- 
ing conclusions :—(i) It IS not an 01 dinary tiauinaiic keratitis. 
(2) It results from the combined action of two orders of thing.s, a, 
deteimining causes, which aic the exterior modifying agents ; 
/'. a predisposing cause, consisting in dmiinution of the resistance 
of the eye, the most exposed pnits of vvhicli (cornea), become 
easily altered by the determining causes. (3) ddu's vulnerability 
is the result of lesion of iieivc fibres in tbe internal side of the 
tiigcminus. 4. Tlicse aic neither .stnsilivc nor vasomotor 
neives. 5. The hypothesis that they are tiophic iierve.s best 
accounts for the facts observed. 6. AnatomicaJJy, neuroparalytic 
keratitis consisl.s of a primary nccro.sis of the central part of the 
cornea (if the latter be left open), followed in a ihort time by a 
secondary inllamination of the peripheric parts, and of the con- 
junctiva. 

MM. giv'c a brief notice in the Jiullctin IM- 

domaiiairt'i No. 456, of the Scientific Association of France, 
of the observations of temperature made at the Museum of 
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Natural History, during 1875, with electric thermometers 
placed in the air, and in soils covered with grass and soils 
cleared of vegetation. From the results of the last four years, 
it is shown that the mean annual temperature of the two soils, at 
a depth of 39 inches, and that of the air, is nearly alike ; that 
at depths of from 4 to 24 inches the influence of vegetation is to 
raise the annual mean o'*7 above that of soils clear of vegeta- 
tion ; and that during these four years the temperature of soils 
covered with grass or any other vegetation has not fallen to 
freezing (32*^), a fact of no lilllo importance to horticulture. 

Experiments vere made at Paiis recently, before ]\f. 
Baron, Director of the Electric Telegraph, on a new system 
for divid.n;; the electric light. A single generator has fed with an 
admirable regularity not Jess than eighteen lamps, having each a 
power equal to 100 gas-jets. 'J'he effect was w^onderful, and 
the apparatus will be liied shortly at the Lyons railway terminus, 
"i'hc piinciple is very simple, and was discoveied by a working 
shoemaker, 'I'he current derived from a Gramme machine, 
slightly modified, is stnt to a second machine, which rotates 
before forly-eiglit clcctio-magnets, four of these clcctro-magnets 
having a force sufficient to give a light equivalent to 100 gas-jets. 
Twelve electric lamjis can be fed at any distance. I’y a very 
simple commutator any number of these twelve lamps can be 
groujied together, so that one, two, or nK»re cm be set in the 
same apparatus, 'i'lvelve working on tht same iminl give a leal 
buniing sun. d1ie force required fur working both inadunes (the 
prime mover and the distiibutor) is dciivedfrom a 4 hwrse-powei 
steam-engine. The experiments at the J/yons lailway null be 
tried with sixteen lamps and an engine of from 0 to 7 hoite- 
power. The light will be equal to 1,600 g.is-jcts. 

The French Society of Agriculture and Insectology will, as 
usual, hold its bi annual exhibition at the Orangoiie <Ies Tuileries 
in Scjitcmber. The exhib’tion being universal, some contributions 
are expected from England. The last Jiaving been a success, 
left a large surplus in the hands of the Society, which will 
enlarge the scale of its ojieralions. 

Some details regarding the inalacological fauna of the Island 
of Saint Paul have been furnished by M. Velain, in a note to the 
French Academy, and will doubtless interest zoologists. Little 
W'as previously known of this fauna. The island, it is known, 
is mure than 500 leagues distant from any continents, and the 
tranquil lake in the old crater of the volcano seemed likely to 
favour the development of embryos brought by oceanic currents. 
The list of Gasteropoda and Lamellibranchia comjirises forty 
species, distributed in twenty-nine genera, five of which are new. 
This fauna, notwithstanding the small latitude of the island, is 
remarkable for its austral forms. The species are mostly of 
small size, rarely exceeding 3 mm. ; among them aj)j>ear as a 
giant the Ranclla described by ITauenfeld, which sometimes 
reaches 8 cm. in height. The island may be said to have two dis- 
tinct fauna, that of the interior of the crater and that of the exte- 
rior ; the latter is less rich ; the abrupt sides, environed with reel's 
on which the sea incessantly breaks witli violence, being hardly 
favourable to the thriving of marine molluscs. The .'species here 
have short, rounded forms, wath thick shells. Within the crater 
the littoral zone is extraordinarily rich in individuals, though not 
in apecics. The conditions are ; a rocky bottom exiioscd to the 
light, weak pressure, temperature kept nearly constant by 
thermal springs (13*’ to I4®C.), agitation almost ;//7, marine vege- 
tation extremely abundant. As for deep fauna, there is none of 
it ; the abundant liberation of carbonic acid gas at the bottom of 
the crater prevents life being manifested below 20 to 25 metres. 
The deep fauna of the exterior, on the other hand, is very rich, 
as indicated by the shells thrown up on the beach. The fauna 
of Amsterdam Island is identical with that of the exterior of 
Saint Paul, only the proportion of the different species varies. 


There is, however, a gastcropod of the genus which is 

peculiar to the island. 

Ir was proved, a short time ago, that several kinds of seeds 
will germinate between ])ieccs of ice. A full investigation of 
the lower limit of temperatine at which plants may germinate 
has recently been made by M. Ilabcilindt ^Central f>!aU fur 
AgrienUnr chcmic). The experiments were upon wheat, rye, 
barley, red beet, rape, lucerne, poi>py, and many olher seeds. 
Several Iniiidred seeds were employed of each species, and every 
fourteen days the seeds W'erc taken out of the ice-clicst, whose 
temperature w^as kept constant ])etwcen 0° and i®, and examined 
in a space whose temperature w^as unler freezing-point. In 
forty-five days a decided beginning of germination was observ- 
.ablc in eight fiiffcrent s])ccies (which are named). In four 
months it had continued to piogress in a minority of these ; the 
rest had stopijcd. In fourteen sjiecies theie w.is no germination. 
M. llabeilaudt is of opinion that tho'-c seciK wdiich can gcr- 
niinite at a lower temperature than otliers of the same sj)eciec, 
W'ill give plants that rcqibre a less amount of heat for tin ir com- 
plete development than the othcis ‘^nd ihiis by aitilicial soning 
in cold spaces a means is to liand of obtaining species soon ripe 
and needing little heal. Of all the see Is wdiich had remained 
for four months in the ice- case, only a few wxre found capable of 
devcdupmenl wdi:n brought into a warmer temjicrature of 16” G* 

A Univi rsai ('i)N(iREss for liygicnic pur^ioses and salvage wdll 
I be held al Ihusbcls on the occasion ol the Exhibition. 'J’he 
(-ongres, will meet from Sept. 27 to Oct. 4. A French com- 
mit'ee has been burned of M. Claude Bernard, Admiral Taris, 
and others. A programme of the questions that are to come 
befoie the meeting will be found in the Saniiary Rtwjd for 
August 5. 

'Vww Metcorologischc BcobachiHup^cii made at the hydrographic 
office of the Austrian navy at Tola during June last liavc been 
received. 'I’hcy are inteiesting from the pns'tion of Lola being 
I near the southern extremity of the jreiiinsula al the head of the 
Adriatic. The hourly observations show a stiongly-pronoirnced 
maximum of wdnd force from ii A.M. to 6 r.M., when it is 
nearly double the force registered from 9 i*. M. to 6 A.M. The 
daily variation in the direction of the wind is equally well 
marked. Starting from a jioint east of south at 5 A.M., it 
giadually vceis to westward, the must westerly point (nearly due 
west) being reached at 5 6 i*. m , after wdiich it gradually shifts 

back to its starting-point in the morning. The mo.st interesting 
point in the diunral curve of the barometer is the occurrence of 
the morning maximum at noon, being the time when this phase 
of the ju'cssure occurs at places situated close to the sea-shore. 
The maximum temperature occurs as early as from noon to 
I l.M. 

Mrs. Grit-.sracii ha> presented to the Lord President of the 
Council, for the proposed scientific museum, a valuable collec- 
tion of acoustical apparatus, invented and made by her late 
husband, John Henry Griesbach. This apparatus is now exhi- 
bited in the Loan Collection of Scientific Ajiparatus. 

In a supplement to the Gardener's Chronicle for Aug. 5, is 
given a well-illustrated description of the Royal Botanic Gardens 
at Kewq including views in the centre of the palm-stove, the 
succulent house, the temperate house, &c. 

The additions to the Zoological Society’s Gardens during the 
past week include a Racoon- like Dog {Nyi to cutes procyonides) 
from Eastern Asia, presented by Capt. W. TI. Bingoym ; seven 
Common Guillemots (^Utia /m/^) and a Kittiwakc Gull {Rissa 
iridactyla\ British, presented by Sir II. Dalrymple, Bart. ; a 
Brown Coati {^Nastm nasiea) from South America, presented by 
Mr. R, C. Corfield ; two Hairy Armadillos {Dasypus villo 5 u$\ 
bom in the Gardens. 




SCIENTIFIC SERIALS 

/jitschrift der Oesterreichischen Gcsclhchaft /lir Meteoroloi^ie^ 
April* — This number contains an article by Signor Denza, direc- 
tor of the Observatory at Moncalicri, on an inspection by him 
of observatories of the second order, according to the recom- 
mendations of the Leip2ig and Vienna Conferences, for the 
correction of barometers. lie has found that a safe verification 
can only be made when all the rules and ]'recai\tions aie ob- 
served, and recommends that the barometer taken in travelling 
from place to place should not be loo nanow in bore, and 
should be carefully comi>ared with the standard before and after 
the journey.-— The next ailicle is by Dr. llann, on the results of 
observations made by the Swedish Arctic Kxpedition of 1S72 in 
Spitzbergen and Kast (Greenland, published in Stockholm. The 
ob^icrvations aie of great value, and deserve the full notice here 
given them by Dr. llann. 

fstituto Lombardo di Scienze c Lcitcrt. Rendicunti. 
A’'ol. IX. Nos. I, 2, 3 (1876). Among the papers contained in 
these numbers we note the following : — Singular structure of the 
leave.s in the EmpetrocecC, by M. Gibclli. — Sketch of Dr. 
Cantor’s recent studies on the history of land-surveying, by M. 
Schiaparelli. -Researches on the action of oxygen, at the 01 di- 
nary temperature on sulphur, oil alkaline and ten alkaline sul- 
phides, and on hyposulphite of calcium, by M. Rellogio. — 
Report on the vine-disease of IMiylloxera, liy a Committee of tlic 
Institute. - On a nev'^ disease of clie«;tnuts, by M. Ciliclli.— On 
the constitution of veratric acid and veratrul, by M. Koincr. — 
On the temperature of flames, hy ]\ 1 . Fcrrini. 

GazzdUi Chnnica Italiaua^ aunovi., 1876, fasc. iv. — K. Paternb 
and G. Briosi contribute a ])apci on hesperidin. These two 
investigators studied hesperidin derived fiom the common 
orange {Cihus auraritium^ Risso). About 4,oocj lipc oranges 
were found to yield 180 grammes of iinpure hespeiidin. They 
experienced much difficulty in theii endeavours to purify this 
substance. —G. Tisati contributes the only two oiiginal papcis in 
addition to the one we have already noticed. Ills first ])aper 
details some experimental researches made by the author on 
electro-static induction. The secoml treats of the elasticity 01 
metals at different tcmjieratures.— The remainder of this miinber 
is filled up by summaiies of the contents of foreign chcmiical 
journals, and a review of a book by ' 1 \ Schutzenberger, ‘*()n 
Fermentation.” 

In the Zeitschrijl fur IVi^ssiUicJiafiliihi' Zoolo^ie, vol. xxvi., 
t>art 2 (December, 1875), W. Rcpiacliofi continiies his contiibu- 
tions on the Cliilostomous IJryo/oa, giving many interesting par- 
ticulars about the development of the amphiblastic ovum ol 
De]>ralia and Tendra. - Dud wig Graff describes the anatomy of 
the Sipunculoid Chutodo ma iiitUidiim, — Dr. Hubert Dudwig 
writes on the interesting Gastrotrichous Rotifers, established as 
a separate order by Metschnikoff. 


SOCIETIES AJVD ACADEMIES 

London 

Royal Society, May i8— “The Calculus of Chemical 
Operations.— Part 11 . On the Analysis of Chemical Iwents,” 
bySirli. C. Ilrodie, Bart., F.R.S., late Professor of (diemistry in 
the l^niversity of Oxford. 

JuijoJuctnm. — An account is here given of the origin of our 
views of the constitution of ponderable matter, regarded as con- 
stituted of units compounded of “simple weights.” These 
Considerations lead to two systems, and two only, in which the 
of hydrogen is respectively expressed by the symbols a and 
« • Between the systems we have no absolute means of sclec- 
tion, but. a preference is Iiere given to the system « as imme- 
cii^eiy leading to the law of even numbers. 

presented by the binoxide of nitrogen is then 
Siomaly^^* * hypothesis suggested to account for this 

defined — namely, given a 
is compounded? determine the events of which it 

^hc Multiplication and Dklsion of 
^ It is shown that we may 

multiply and divide a chemical equation of the form « = o, by 
any chemical function, xf the sum of the numerical coefficients 


in that equation is equal to zero, but otherwise not, A method 
is given by which every chemical ecpiation may be brought 
under this form. Such an equation is termed a “normal” 
chemical equation, for it is an eejuation on which we may 
operate by the rules of elementary algebra. 

It is then shown that every chemical expression of the form 
A (r - a) y-b, and also A{x- a) {y b) {z - 1) . . . (ihat is, the 
continued pioduct of any number of such factors moie than 
one), necessarily - o. 

As regards the inleiprtbition of normal chemical equations. 
Normal equations express the identity of the two membtr-. of 
the e(iuation, not only os rej^ards matter, but as regards matter 
anl space also. Thus the equation l i 2a| = 2a 1 a'^strts not 
only that the matter of two units of watci i» identical with the 
matter of two units of hydrogen and a unit of oxygon, but aKo 
that an empty unit of space and the space occupied hy two units 
of water aie identical with the space occupied by two units of 
hydrogen and a unit of oxygen. 

It IS fiiither shown that in any chemical equation any one of 
the prime factors of the equation maybe substituted for another, 
and the equation will still be tiue. 

Section II.— Our knowledge of the identity of matter is do- 
riveri from chemical transmutations or events ; and every chemi- 
cal equation may be ngaulcd as the record of such an event or 
some number ol such events. Chemical events may be regarded 
as compound or simt»le. A compound event is defined as an 
event which is legarded in the system of events under ou: coii- 
sideiatum as constituted of two or mure events. A simple 
event is an event which is not so regarded. Thus, for example, 
take the system of the four events 

(1) a'-’u + aW“w =“ aa> H- a'*ic‘u, 

(2) a*K^v + a‘/c'W — aco -f d'tdu, 

(3) I' a^irco ~ aco -f aW, 

(4) a-y + 3a’hc-£i> “ 3acw d 

The event 4 is a compound event, being the aggregate of the 
events I, j. 3 j whereas the events i, 2, 3 aic in that system 
simple events, being incapable of such a construction. 

Section \\\, — On the Canses of — The cause of an event 

is given when the operations are defined by tlie* agency of which 
the event occurs. DcJ. If in any chemical event the change in 
the arrangement of the symbols, by w'hich the conqiosition of 
tlie units of matter ))efore and after the event respectively is 
synnbolised, be of such a nature that where in the arrangement 
before the event the symbol x appears, tlie symbol a appears 
after the event, and wTere a appears before a apjieais alter, so 
that the two airangements dilfcr in this respect and this re- 
s])ccl alone, tlien the event occuis by the substitation of a for 
jf, which is the “caiue” of the event. Hence the same event 
may aiise from more than one cause. Thus, for example, the 
event 

ApA -i- Aab - Aya + A.\ b 

occurs by the substitution of a for x and of b for for these 
symbols satisfy the condition given in the above definition. 

It is similarly shown that the event 
AAyz -f Aabz + Aayc -f Axbc ~ Ax^r + Aabr q Aavz f- Ai/^c 
occurs by the substitution of a for a, b for z for e; and, 

' further, that if the e(|uation to any chemical event bo of the 
form A (a - (p b) (0 r) {z> - d ) (zv e) ... - o, that event 
occurs by the substitutions of a lor a, b for y, c for c, d fox r», 
eforw.... 

If in these substitutions any symbol, say ” - i, the event 
occurs hy the transference of the simple W'eight thus symbolised. 

The following event occurs in three ways by the subsiitution 
of 4 for Xr the hydiiUe of propyl, l^eing constant, 

the equation being of the form 

“V(x - £)•' •- O. ^ 

Similarly the event 

is an event occurring in three ways hy the transference of x> the 
equation being of the form 

a^/f(x - I)’"* - o. 

I submit the following equation to the consideration of the 
reader : — 

aVi(/8-|) (a/c2^-l) -O. 

Section IV. IJementary Analysis of Events . — If the eqimtion 
to a chemical event be capable of expression as the continued 
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product of lational factors of the form previously given {x a), 
jc and a bein^ ])rime factors of the equation, the evint is a simple 
event incapable of furtlier resolucion ; but occasionally the equa- 
tions to events may becxpiessed by ration xl f-ctois, aUhoii|>h not 
of this foim Tn this case they admit of an easy analysis into 
other events of which they are the aggregxtes Take, for 
example, the equation 

ax“ 1 2ao 2crx + ««■“» 
which may be written thii , 

, Of (X I) (X w) + a (w I) (x w) o, 

wlience 

I) (x o, 
a (u t) 

the constituent'" bMiig 

ax + aco a\ I aax, 

«(*JX -h acv ou I a\, 

Again, the fdlowmg ( \enl is the acli n of chloioaiilphuric acid 
upon watci 

\ 4 2a^ aOf'* { 

This equation is of the fnm 

1 0^ 2)(x th 

whence 

a( 0 | V I) (\ 0 t- (X 

the constituent li'^in 

aOl X b ai aO^ X + 

aO^' 4 a\, 

The analysis of tliese t<vo phemnn in heir inlicxtc 1 Ill's act i''lly 
been eticcted by experiment 

Section V — Tn this siclini the doctrine o'* Chmi al ii i 
^)uUv IS di'>cu >el two cheni cal fuution-. being said lo le 
congruous to one anothci in lefcieiKO lo a special sut stitution if 
they assume the '•amc vilne wh n t’lat subs itution is respectively 
effected 111 them 

Furthei, a mcMioil is’ (pven hii tlu P I / m u* of L heum 
I unctioii^^ and for the (omplctc linoKtciI in ilysi-^ of n> 
chemical event whatsoever— the thcoit tic il anal} si >{ a chemic il 
event occurring by any number ol specified subsMtu 1 ms, nimtl} 
of a lor i, h foi )f 0 loi , , being lure said to be effect c 1 

when all the diffeitnc chemical event'" occ lining in my way whiN 
cvei by these suli titiitions an enumciited, the ag icgifc ot 
whieli constitutes the event in c|uesii > 1 

Paris 

Academy of Sciences, July U — Vue A<lmiral Tins in the 
chair — 1 he f »llowing ]iapers weie read On the eiipellary 
iheoiy according to the I oasex. (lirst ])irt Mcnt/eba), by M 
Tieeul — OoCilhtions of lempeiature of half M ly, h ilf June, an 1 
half July, 1S7O , non synchronic paiallehsin of the biiomcUi 
pressure anl the tcmpeialuie, by M ST.mte-Claiu Dcville A 
minimum of tempciaturc on the loth, lUh, ind 12th u'.p^i 
tively , and maxima, on either hand, ib )Ut the ytb an I Ibc lOth — 
Fifth note on elecliieal transmission throu^li the gumiul, l)y ]\I 
(lu Moned The conductivity of hai I slcmes, as also, doul iltss, 
that of the giound, with regmd to jilates buiic 1 111 it, is fir fioin 
bein. unifoim thioughout then miss. Ihe metals use I a:, 
elee1ro<les with hi', silcx may lie ranked thus as to eleclio 
motive force, eicli being clectro-ncgative to those which 
follow — platina, copper, brass, iron, tin, lead, /me - Kc 
searches on the development of the chestnut, by M Baillon 
These thiow some light on the disputed point of development of 
ihe cupule in the acorn — On the clT?case called dnrrli<ta of 
Cochin China, by M Normand It has wrought gre^^t havoc 
among the tioops there It is caused by a parasitical worm in 
the tissues of the intestine Milk his been the best remedy 
hitherto — On the gcneial theory of legul tors, by M Wischne- 
gradski. — On globular lightning, by M llinte He describes 
a case of it at Paris, July 24 1 le thinks it due to spherical 

aggregation of air and steam through suction and larefaction by 
the electric fluid, and condensatior of positivi cleetru ity in this 
envelope of rarefied matter — Kadiomelei with vanes foimed of 
a metal and of unblackentd mica, by MM Alvergniat Fieres. 
On beating and exhausting to a certain point, it hi came vciy 
little sensitive to light , would only turn with sunlight , but it 
had great sensibility to obscure heat —Observation, on vines 
having galls in large quantities, by M. Lahman, — New confirma- 
tion of phylloxerian migrations, by M, Lichtenstein Nebuljc 
discovered and obseivedat Marseilles Observatory, byM. Stephan, 


Twenty three are described — Note on dissociation of the vapour 
of calomtl, by M. Debray. Calomel undergoes a commeneemen^t 
of di composition at 440 . 1 fe heated it m a platinum tube, 
and held m the vapour a U-tuhe of giH silver, through which 
til ciliated cold watci Iheiewas a greyish deposit cdntammg 
a little mcrciiiy so divided m a fine powder of calomel that ii 
could not attack the gold On the laws of compressibility and 
the eoeftieients of ililititnii of some vapours — Action of 
hydiuils on tellurous acid, bv Ditte — On new salts of !iis- 

muth and their use m testing lot potash, byM. Carnot. 1 liese 
are distinguished by their (omnleli solubility in watei I liey 
are doubh hyposulohiUs of bismuth and of alkalies On the 
IS miLiy of lotatoiy powti in the i imphols, by M do Mont- 
golfier — On a CISC of spoilt ineous ilteration of anhydrous hy- 
drocyanic a^'id, and a new ca ( of total tiansfoimation of this 
add, by M de Gii ird - On the decomposition of cyanide of 
potas'iium cyam Ic of /i u, lul formiate of potash into eaioome 
leid, air, iiul pineli) lio^cn, 1 y \PI Naudin '’iifl Month don 
On two ju vv s iljihinisc I mca'-, ny AIM de ( ’euno it and Wehrlm 
— f)n the mdu liial employment of win liuiii m manufactuie of 
aniline blick, b} AI Wit/ 1 iiis privet a simpler and moie 
i onomical 1110 t of pre paraUon -On the manufacture of dyiia- 
mjle, by M Sobuio lie recommends moillm^ tin. silieeou'. 
niattci, after moi teiiing with witer, ndo blocl s, then dr} mg, 
then dipjnn ^ slowly m the J quid lie expcnminted thus wnlt 
fo'*sil meal of Smi i J 101 \ an I olive o I, end was convinced th il 
dynamite with 7^ ptricnt of explosivt niitt r ouM be nude 
l)y till', nntho 1 , d ii^er ftom fiiction i*. i\ nde 1 ( )n tlie agru 

n lie mip of the Aiinilis'' nieni (f Ketlicl ( Auleniiv^s), by 
MM Mciij} ind Nevod — On fumt ntiti m of fiuit 1 liced m 
earbome acid, by MM | niliei' and ( h imbeilin I — Celliil.) n 
^eimciitali >11 by me ms of vf n t 1 organs, in I ]> )1>d)b ufilisa 
t n < f th su^ii 111 the ve 'etition foi the lormatioii of etUidose, 
bv M Dunn On the mi 10 >mcs of gcinim led biiley and 
s \cel aim in Is i-, pi )d iccis ( f hast ise and s> napt ise ( ij ? of 
iiolebyMM PitcmailJ nltit),byAJ Jteliimp — Ivcetific i 
tn n III a f xiner iiotf on t unfit it ni ii the Uintt I Stat<"", nil 
tin t * >) citu o^'hiisa ftinunt, 1 \ M S lec —On Hi feimcn- 
1 li n t)f lime, } (fa e ) ninuuuation t)f M 1 ist ui, by 
l)i J.iHaii 1 ) le 1 du I w>f ]) uh c III lerlih c ste il Hint 
Old} w ell usei in i j 1 >j ortion (ones} tiii 1 ) the acilify in 1 
jiiinlity »f the li } ud I t au 1 >1 a k. Al I astciii 1 n direct 
pioof that » ( rms of Piefe 1 la e in siu\i\( m a liqui I iscuistie as 
(he solution of poll Ii inidt in flu pharmicciitie il ]no})oitions, 
when it IS laised evtn foi onl^ v few instant., t 1 loo O] strvi- 
tions on o] mums attiibuteil by 1 1 I>astiin to Jhof 1311 fdl, 
ft tf s oi the doctime (d siiontanejus gtneration extiaels fiom 
two lettcis from Piof Ivudid He ex} lesse-* surpnse il bcm,., 
eittd as gmianteein^ tht exatlne of Di bistian’s cxpciiments, 
nid his entile emeuiuiue wi h M I’lteur -On nieUlln 
} owders in II o atmo pheit, 1 y M 1 hipson 
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A PHYSICAL SCIENCE MUSEUM 

M any of our readers will, no doubt, entertain the 
belief that the proposal to establish a Museum of 
Pure and Applied Science, to include what is known as the 
Patent Museum, recently laid before the Duke of Rich- 
mond and (iordon by the President of the Royal Society 
and other distinguished men of science, has been a thing 
of sudden growth. Some justification for such a belief 
may seem to be derived from the Loan Collection of 
Scientific Apparatus now being exhibited at South Ken- 
sington, and many of those who have witnessed its suc- 
cess would like to sec it developed into a permanent in- 
stitution. No doubt, this Collection has helped to bring 
into practical shape the desire which for years many men 
of science in this country hav^e possessed of seeing this 
country possessed of an institution similar to the Paris 
Conscrvatoiic dcs Arts et Me'ticrs, which dc'sirc has at 
last taken the form of the all but unanimous memorial on 
the subject which was recently piescntcd to the Lord- 
President of the Council, and which we published in a 
recent number. Hut the tnitli is that this mcmori.al is 
strictly in accordance with rn oflicial recommendation 
made to the Karl ol (Iianville, then Lord-President of the 
Council, as l.ir back as the year 1865. At that time the 
Sccrctaiy of the Science and Art Department and Diiec- 
tor oi the South Kensington Museum, Mr. (now Sir) 
Henry Cole, along with the late Capt. Fowke, w'cre in- 
structed by the Lord- President to proceed to P.iris and 
report upon the relations bctw’eeii the Conservatoire des 
Arts et Metiers and the Fiench Patent system. 

'I’he results of this official visit to Paris -were given in a 
report by Mr. Cole and C'ai3t. Fow'ke to the Lord-Presi- 
dent, which w'ill be found in the “ 'I welfth J'teport of the 
Science and Ait Department” and was laid before 

I’arliament. As few of our readers can have access to 
this Report, and a^ those with whom the decision as to 
the memorial wall rest, cannot he expected to know all 
that has been previously said and done in this matter, 
and as, moi cover, the subject is one of prime inipoitancc 
to the country and to science, we bdiew c w^c shall be doing 
good service by exhuming from this old blue-book the 
special Report to which w'e refer 

REPORI' on 'IfllC CoNSERVAl OfRl DES Ar I S ET 

Mi^inr.Rs AND 1 jRfat;js d’Invi.ntjon. 

To Till Lord President or the Counoie. 

South Kctisin^ton Museum^ January 1S65. 
My Lord, — In obedience to your Loidship’s instructions 
that we should proceed to Paris and examine into the re- 
lations which exist between the Conse 7 ’vatoire dcs Aids ct 
Metiers and system of French patents, wc have prepared 
have now the honour of submitting, the following 
report. 

1- The Conservatoire of late years, under the able 
diiection of General Morin and M. 'J’rtsca, has become 
one ol w most popular institiilions in Paris. 

2. I nis establishment, first created in 1788, has passed 
througJi many phases of constitution and management. 
At the present time^ it has three predominant features : 
the public exhibition of machinery, manufactures, and 
industrial and scientific nature; a scien- 
tific library open gratuitously to all ; and (^), courses of 
VoL. xiv.—No. 355 


gratuitous lectures given during the autumn and winter in 
the evening by the most eminent piofcssors in France. 
These lectures are attended by several hundred persons, 
A prospectus of the courses for the present session is 
appended (p. 280). 

3. Besides these three features, the Cou'scrvatoire is 
the repository for the Brevets dlnvcutions and the models 
deposited with them, Avhicli have exceeded the age of 15 
} cars from the first issue of them. This connection of 
the institution with extinct /)rr7rts dLirecnticn is a sub- 
ordinate feature to its chief operations. 

4. The Conservatoire consists of a scries of am lent and 
modern buildings. The ancient, belonging to the abbey 
of St. Martin des Champs, date trom A D. 1060, and are 
highly interesting to the arclncologist. They have been 
well adapted to the purposes of the establishment, espe- 
cially the old refectory, now converted into the library. 

5. The principal fatjadc is now opened to the new 
Boulevard dc Sevasto/nd, fronting a large sejuare. Addi- 
tional parts of the old monastic buildings of the convent 
of St. Martin are being restored and brouglit into use, 
whilst new buildings arc being constructed to afford 
additional space. I he ground already occupied by the 
establishment is 5*178 acres (or 20,956 mc^'tres carrds), and 
this is being extended to 6 558 acres, or 26,540 metres 
carres de leirain. The buildings themselves occupy at 
])rcsent 8,383 m( 5 trcs carres, or 10,026*346 square yards, 
which will be enlarged to 16,74 1*5^5 square yards. 

6. The laying out of the ground and the divisions into 
which the collection is arranged are shown by the accom- 
panying plan (App. C). 

7. 'Jiie divisions are — machinery in motion, hydraulics 
in motion, agricultural implements, locomotives, horology, 
building models, &c. 

8. 'J'liese plans show the position of the two chambers, 
the lower of which contains the specifications of Brevets 
ddnvention^ w^hilst the upper contains the models. These 
chiimbors arc on the opposite side of the court to the 
libraiy, and have no connection with it. These rooms 
arc about 60 feet long b)' 20 fi ct wide. The contents are 
very miscellaneous, and covered with dust, such as old 
hats, and w^oven labrics, traps, tin ware, surgical appli- 
ances, and broken wooden models. It is not surprising 
that they arc not considered of sufficient value or public 
interest to be kepi vfith the general collection. They are 
never consulted. M. Tresca, the sous-directcur, has 
kindly answered some questions which wc put to him (see 
p. 287). He shows that they do not influence the extent 
of the general collection of machinery, &c., and their value 
to it is explained to be nothing. 

9. On Thursdays and Sundays the galleries are open 
free, and are crowded. On other days, reserved for stu- 
dents, the principle of admitting the public by a moderate 
charge, as at South Kensington, has been adopted, and 
visitors pay one franc each. 

10. Four separate authorities throughout France are 
concerned in the issues and searches of Brevets dUn- 
vention, 

a. The Ministry of Finance. 

b. The Ministry of Agriculture and Commerce. 

c. The Prefecture of the Department. 

d. The Conser'-vatoirc, 

The necessary instructions, &c., for obtaining a brevet 
arc given in a paper appended (page 282). Jt wilL be ' 
observed that the instructions make no mention of models 
as any part of a Bre%>ei dPiiveniionj and, as M. Tresca 
shows, they are of no value whatever, 

11. In Paris all Brevets dPnvention arc kept and 
registered. Those under 1 5 years of age are preserved 
in the Rite de Varennes, on the south side of the Seine ; 
those above that age in the Conservatoire des Arts et 
MHiers on the north side, about two miles apart. 

12. The steps necessary to be taken in Paris for ob- 
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taining a Brevet d'^ Invention are as follows : — The appli- 
cant for a patent must first apply to No. 24, Rite de Mont 
Thabor, This is a subordinate bureau of the Minist^re 
des Finances, not very readily found or publicly indicated. 
He passc^ through a gateway between the Cafe des 
Finances and a stable for remises. He ascends to the 
second stage up narrow stairs, dark and odorous. Here 
is the bureau for the first stage of proceeding. He pays 
5 francs, and obtains the necessary forms to be filled up ; 
fills them up and pays 100 francs. 

13. These forms being filled up, he takes them with 
the receipt to the lldtcl de Ville^ and there he deposits 
his specification. 

14. This specification is sent to a third bureau, which 
is on the opposite side of the Seine, No. 78, Rue de 
Varefine, the Ministere de TAgricuIture et du Commerce, 
and is also up two pairs of narrow dark stairs. Here the 
specifications are kept during 15 years, whilst the patent 
lasts ; after that period they are transferred with any 
models accidentally accompanying them to the Conserva- 
toire des Arts et Metiers, The room for searches is about 
(k) feet long and 16 feet wide. The specifications are 
arranged in carton boxes on shelves. It is rather 
crowded. Anyone enters and searches in the printed 
catalogues and calls for the brevet without let or hin- 
drance ; but he is not permitted to make notes even in 
pencil. Copies must be ordered of the office at a given 
tariff, and if a copy of a drawing is required, he must 
bring his own draughtsman. 

15. The catalogue of the specifications is printed, and 
may be bought at V. llouchard Huzard, Rue d’Eperon, 
No. 5. 

16. It has been already pointed out that the law docs 
not require that any models should be made, but some are 
sent. The officers kindly showed us what they possessed. 
We were conducted up back stiiirs into a little room about 
10 feet wide by 20 feet long. The floor was covered with 
nodels unarranged, and very dusty. On a shelf \vcre 
.ome models in tin, also very dusty. A model of a shoe 
vas hero, a candlestick there, <S:c. The olficcr said that 
hey were very rarely looked at, and the accuracy of the 
tatement was fully borne out by the condition of the 
00m. He said that all the models in this small chamber 
i^ere the products of some 20 years. 

17. These facts show that the Conscivatoire des Arts 
t MHiers did not arise and is not at all dependent on 
ny connection with models accidentally delivered with 
he Brevets dAnvention^ which are not recognised by the 
'rench law. The Conso'-aatoire is a great educational 
istitution, teaching the general public through its exhi- 
itions, and a special public through its lectures. It seems 

^ us to afford an example which our own country might | 
nitate with advantage generally as to scope and also in 
lany of its details.-— We have, &c. 

(Signed) Henry Cole, 

Francis Fowkb, Capt. R.E. 

A map accompanies this Report which shows the build- 
•jgs then occupied by the Conservatoire and those which 
was proposed to build in addition. If the Conimis- 
ioners of the 1851 Exhibition, to whose laudable scheme 
re recently referred, have not already consulted this map 
nd the Report, we think they might do so with great 
dvontage. There are many points in common between 
le scheme which they are considering and the plan which 
ras then being carried out by the French Government, 
nd which resulted in an institution that has been in work- 
ig order for years, with, it is universally acknowledged, 
fie best results to science and to France. 

In the same Appendix M. Tresca furnishes answers to 
number of questions with reference to the actual use 
lade of the models of patents in the Patent Museum of 


Paris. The information thus afforded we would recom- 
mend to the notice of the Treasury Commission which 
has for some time been cogitating as to what course to 
pursue with regard to our own Patent Museum. The 
analogy between the two cases is very complete, and it 
suggests that the best solution lies in a course similar 
to that which has been followed in France. From M. 
Tresca’s answers we learn that in the Catalogue of Patents 
there were 7,300 entries of models, only 10 of which arc 
accompanied by specifications. While 1,400 specifica- 
tions had been consulted during 1864, not a single model 
had been examined or asked for, thus showing that the 
models were a practically useless part of the Patent 
Museum. M. Tresca states that the place of a model 
can be supplied by a drawing, leading to more complete, 
exact, and certain results, and thus avoiding useless ex- 
pense. Their loss, therefore, would really be a gain to 
the Conservatoire ; they cause, hi. Tresca states, em- 
barrassment by their compulsory preservation, the objects 
rarely representing the final idea of the inventor. They 
for the most part get destroyed by time without having 
been consulted by any one. Might not a somewhat similar 
report be made of our own Collection of “ Patents ” t 
The same blue-book contains some valuable informa- 
tion with regard to the lectures which were then given 
in the Paris Conservatoire, which is worth consulting. 
Later and more complete information in this department 
may, however, be found in the appendix to the Report 
of the Duke of Devonshire’s Commission. From what 
wc have said, it will be seen that the idea of a Govern- 
ment Science Museum is by no means of recent growth, 
but that, on the contrary, it has taken many years to 
come to a practical issue ; and that, moreover, we have a 
rcady-mnde example which has stood the test of years, 
and is now doing work of the highest practical value in 
the J\xris Conservatoire des Arts et Metiers, 

COHN ON THE BIOLOGY OF PLANTS 
Beitraoe zur Bialogie der Pjlanzen, Ilerausgegeben von 
Dr. Ferdinand Cohn. (Breslau, 1875.) Dritles Heft. 

T he third part of Cohn’s ‘‘ Beitriige,” now before us, 
completes the first volume, and let us express the 
hope that we may have another volume before very long. 
Curiously, each of the three parts has been separately 
paged, an arrangement which renders it necessary to note 
the part as well as the page when the index is consulted. 
If we may judge from the size and price, each part has 
increased in importance, so that the third part has 
more papers and is nearly double the size of the first. 
In all the parts there have been papers of great interest 
and value, and those in the present part arc in no way 
behind their predecessors. Dr. Cohn himself contributes 
three papers to the present part, Dr. J. Schrccter two, 
while Drs. L. Just, A. B. Frank, Richard Sadebeck, and 
Eduard Eidam, each one. The first paper is by Dr. 
Schrocter on the Development of certain Rust-Fungi. On 
Carexhirta, one of the Uredinea: was observed which Dr. 
Schreeter believes to be Puccinia caricis of De Candolle ; 
and as he had reason to suspect that TEcidium uriicce of 
Schum was only a stage in the life history of P, caricis^ 
experiments were made to ascertain definitely whether 
P, caricis was heteroecious, and if so, whether jEcidiuni 
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urticct was one of the stages. Details of the experiments arrangement exists ; the Miiscine;e and Vascular Crypto- 


are given, and Schroeter concludes that yJ^.ctdiU7n urticcp 
is a stage of Puccinia caricis. In a note to his paper, Dr. 
Schroeter mentions that Dr. Magnus, of Berlin, has made 
similar experiments with the same result, an important 
confirmation of the remarkable habit these curious plants 
have of changing from one host to another, and at the same 
time changing the form of their spores, a condition described 
by De Bary long ago in the rust of wheat. A second 
form noticed by our author is a species of rust common 
on many grasses. It has many names, and Dr. Schneter 
calls it Uroitiyccs dactyl idis^ Ottli, {Vromyces graniinis, 
Cooke). One stage is spent in our common grasses, 
such as Dactyl is glomcrata^ Poa nctno7‘atis, P. tiivialiSy P, 
a)i 7 ma, P* pratc7tsis^ &c. The other stage occurs on 
Ra}iu7iC7{lus Ifjttbosas^ 1\\ 7rf)C7iSj and 7\. p(dya7ttIic/7Jos, and 
is known as jpicidiu77i Pa/iimciilacearina, D.C. The /I xidia 
occurring in other Ranunculacea' {Ctc777at/s, T//a//it7y/7Jij 
tSic.) seem to belong to other species. Dr.L. J ust^s paper is 
a physiological one, showing the effect of the epidermis 
of the apple in preventing loss of water by transpiration. 
The third paper, by Dr. J. Schrerter, on the effect of 
disinfectants in lower organisms, thows markedly the 
value of carbolic acid in destroying germs. In the fourth 
paper Dr. A. B. Frank shows how light influences the 
relative time of development of the flowers in a catkin, 
those flowers opening first which receive the most light. 
Next follow two papers by Dr. Ferdinand Cohn, one on 
the ‘^Function of the Bladders of Aldrovanda and 
Utricularia,” the other on the “ Development of the genus 
Volvox.” English readers arc already acquainted with 
the more important facts recorded in the fiist paper, as 
they have already been made use of by Mr. Darwin in 
his work on Insectivorous BlaiUs.’^ The second paper 
is of especial interest in relation to the rc-distiibution of 
the Thallophytes, by I’rof. Sachs, in the fourth edition of 
his justly celebrated “ Lchrbuch.” The structure of volvox 
is carefully described, and its modes of reproduction both 
sexual and iion-sexual. 'J'he non-scxual reproductive 
cells Cohn calls Barthenogonidia. Non-scxual reproduc- 
tion seems to take place during the whole year, and the 
alternation of generations is completed by the occurrence 
of sexual reproduction in the spring. The volvox-colony, 
or camobium, is either moncecious or dioecious, the female 
cells, or Gynogonidia arc cither produced along with the 
male cells, or Androgonidia, in the same colony, or they 
are not. Cohn proposes to divide the Linna'an \"olvox 
globator into two sub-species, namely, (a) Volvox juonoicus, 
and {!)) Volvox dioicus^ the former having both andro- 
and gynogonidia, the latter cither one or other. The 
structure of Volvox is very like that of Pandorina, 
but the reproduction is like that of Sphacroplea, and it 
belongs, not to the Zygosporca', which have conjugating 
zoospores, but to the Oosporea\ Cohn, however, docs 
not consider the Zygosporeic and Oosporeie to be separate 
classes of the Thallophyta, but only to be subdivisions of 
one class, to which he gives the name of Gamospoicm. 

he next division Cohn calls the Gamocarpc.c, a division 
quite equivalent to Sachs^ Carposporcic. In the Gamo- 
carpCiO there are two methods of fertilisation. One by means 
of t e ollinodium, analogous to the conjugation in the 
Gamospore.-y, the other by Spermatia, resembling the 
Spermatozoids. In the higher plants a somewhat similar 


gams having Spermatozoids, while the flowering plants 
have pollen and pollen-tubes, showing a certain analogy 
to the pollinodium of some of the Carposporem. 

Dr. Richard Sadebeck contributes a paper on the re 
markable parasite living in the cells of the prothallium of 
Equisetum, and called Pythhwi eqai^^efi. It belongs to 
the Oosporeic, and its structure and life- history is here 
well described. 

The part concludes with two papers, Researches on 
Bacteria,’' Parts II. and III. The first is by Dr. Cohn, 
and is a continuation of his paper with the same title in 
the second part of the Bcitrage," w'hile the other is by 
Dr. Fduard Eidam. In the latter paper Dr. Eidam gives 
details of a series of very interesting researches on the 
action of different degrees of temperature and of drying 
on Bacterial! 'I crmo. "JEe Bacteria were cultivated in 
Prof. Cohn’s normal nutrient fluid, and the solution kept 
at definite temperatures for definite periods of time. The 
activity of Bacteria docs not begin until the temperature 
rises above -f 5" C. + 5}.'", being the temperature at 
which they begin to multi) fly, although very slowly. 
P>etwcen 30” and 35"* C. the multiplication is most rapid, 
but at 40® the activity again diminishes, and the Bacteria 
in the nutrient fluid arc killed by exposure for fourteen 
hours to a temperature of 45*^ C., or for three hours at a 
temperature of 50° C. When dried the Bacteria can 
retain their vitality for a long time at high as well as at 
low temperatures. All these experiments are of especial 
interest at the present time and seem to have been con- 
ducted with great care. JVof. Cohn’s paper deals chiefly 
wflth descriptions of newer imperfectly known genera and 
species, and concludes with an attempt at grouping the 
different genera of Bactcriaccic according to their natural 
affinities. The close relation of Bacteria to the Phyco- 
chromaccm is pointed out, and it is shown to be impos- 
sible to erect the Bactcrinccrc into a family separate from 
the Phycochromace.x. Naegelis’ name of Schizomycetes 
is objected to on the ground that Bacteria arc not fungi, 
and the term Schizophyta proposed for the group instead. 
This group is nearly equivalent to and would take the 
place of Sachs’ first class of Thallophyta, namely, the 
Protophyta. The Schizophyta includes two tribes: (r) 
Gkrogena?, in which the cells are either free or united by 
gelatinous substance ; and (2) Nematogenm, which are 
filamentous. To the first tiibc belong such genera as 
Chroococcus, Micrococcus, Bncterium, Aphanocapsa, 
Glceocapsa, Clathrocystis, Sarcina, Polycystis, &c. ; while 
to tribe 2 belong Beggiaton, OsciJlaria, Vibrio, Spirulina, 
Anabcrna, Nostoc, Rivularia, Cladothrix, Scytonema, &c. 
'fhe paper is an exceedingly interesting one, and has 
most important bearings on the classification of the 
Thallophytes. W. R. McNaij 


FERNETS PHYSICS » 

Coins dc Physique, Par E, Fcinet. (Paris : G. Masson, 
Editcur, 1S76.) 

F 'ROM the great success which attended the publica- 
tion of Prof. Ganol’s Elements dc Physique,” due 
in a great measure to the excellence of its illustrations, and 
followed as it was a few years later by the splendidly got 
up “Traild” of M. Deschanel, which has been .so ably 
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translated into English by Prof, Everett, there has been 
an almost continuous stream of works upon Physics from 
our neighbours across the Channel. French publishers 
of technical works appear to be of opinion that the 
production of a “ Traitd de Physique” is an indispensable 
part of their duty, and that their good name will suffer 
unless they bring one out. France is fortunately rich in 
physicists, so that there arc always good men to be found 
to do the work. The result is that each Paris season in- 
troduces one or more new books upon Physics, which are 
in most cases well written, and generally abound willi 
excellent illustrations. 

The “ Cours de Physique” of Prof. Fernet is at once 
both ably written and singularly incomplete. It is in- 
tended as a text-book for the Mathcjnatiqucs 

Spetiah's^ and as such cannot altogether be classed with 
the books of which we have been speaking. It is written 
for a special purpose, and its value to the general student 
is much impaired thereby. 

The chapters treating of the molecular construction 
and of the various forms of matter is a concise digest of 
the modern theories of this most speculative subject, and 
the definitions of the solid liquid and gaseous states of 
matter are particularly clear. On the other hand, no 
reference whatever is made to the all-important subject 
of gravitation, so that the laws of falling bodies and pro- 
jectiles, centre of gravity, and even the pendulum itself, 
are necessarily cut out. 

Again, hydrostatics is both fully and ably treated, the 
law of Archimedes and the determination of specific 
gravities being very clearly explained. 

The whole subject of heat is confined to the expansion 
under its influence of solid, liquid, and gaseous bodies, 
which occupies one-fourth of the whole book. The 
reader looks in vain for some reference to the laws of 
freezing and evaporation or of conduction and specific 
heat. More extraordinary still is that the entire subject 
of radiant heat is conspicuous by its absence, no reference 
being made to diathermancy or to the rcfiection and refrac- 
tion of heat, and the dynamical theory is ignored altogether. 

In Optics the laws of reflection and refraction are more 
fully treated than any other subject in the book, the pro- 
perties of mirrors and lenses of various forms being 
thoroughly and mathematically considered. N o reference 
is, however, made to dispersion, and the question of colour 
is left out altogether, necessitating of course the omission 
of the important subject of spectra and of the Fraunhofer 
lines. Again, double refraction and all the phenomena 
connected with polarisation are not even alluded to, nor 
are the interesting subject of the velocity of light and 
the beautiful experiments of Foucault, of Fizeau, and of 
Cornu for its determination. 

Acoustics is entirely left out, and statical electricity 
occupies but a short chapter, in which induction is fairly 
treated, and the various forms of electrical machines arc 
’ well descril^ed. 

What is perhaps the most remarkable omission of all 
is that of the entire subject of Electro-dynamics. No 
mention is made of the voltaic battery, of the great sub- 
ject of electro-magnetism and the electric telegraph, of 
electrolysis or of induced currents as exemplified in the 
Ruhmkorlf coil, neither are magneto-electricity or thermo- 
electricity referred to. 


The only explanation offered for the omission of so 
important a branch of iihysicnl science in a Cours de 
Physique ” is the following foot-note to the chapter upon 
Statical Electricity : — 

“ V,y the rules for admission into the Jico/c polytcchnique 
-—which are identical with those for the C/asse de MaihJ- 
matiqiics Spccialcs — candidates are lequircd to possess 
an elementary knowledge of statical elcclricity and of 
magnetism only. The import.incc, therefore, of these 
two subjects in the present course does not admit of their 
being treated as fully as those in the preceding chapters. 
'J'hc further study of them must be reserved for the 
course in the Ecoh\ where stiulents are required to work 
up the subjects of both dynamic electricity and electro- 
magnetism.” 

We may assume from this note that the other omissions 
to which we have rcfcricd are due to the same regula- 
tions. It is difficult to undei stand how such rules can 
exist, or what considciatioiis could have guided those who 
framed them when they rcejuired candidates for admission 
to read up statical clectiicity, leaving the more important 
subject ol electro-dynamics alone, as well as the science 
of electro-magnetism, notwithstanJing its important ap- 
plications. 

J'Vom what has been said it will be slCH that Prof. 
Fernet's “Cours de Physique^' is evidently a “c ramming” 
book for students seeking admission to a particular class 
which has very exceptional refiuiremenls. J‘'or that pur- 
pose it is no doubt of value, but it is practically unavail- 
able to the giMieral student of Phy-jics by reason of the 
number and the impoilancc of its omissions. 

J'HK ClIKML^l'KV OF IJuI/T AXJ) PJ/OIO- 
GRAJU/Y 

The Chenusity of Liyht and Pho/o>yaphy in iheir AppU- 
L ation io Ari, Sc icnce^ and Inan.s/fy. 1 \y 1 )r. f Icnnanu 
Vogel, Professor in the Ko}al Industrial Academy, 
Jlerlin. New and thoroughly revised edition, with 100 
Illustrations. (London : 11. S. King and Co , 1876.) 

L ast year, in reviewing in the columns of Nature 
this volume of the International Scientific Scries, 
it became our duty to point out the very seiious errors in 
chemistry with which the Irandation abounded. 

Wc are happy to find that in iliG “new and thoroughly 
revised edition,” the whole of the objectionable passages 
have been corrected, and that the same me.isurc of cor- 
rection has been extended to the English throughout, so 
that the work is now a very creditable translation. With 
regard to the author’s share of the work, wc can, on a ic- 
perusal, recommend it as a thoroughly good 7 i same of 
the principal photographic processes, and wc note that 
the very numerous vaiiations of the photo-printing and 
lithogra]iliic processes have been very fully noted and their 
chief points described, for, although this description of 
what are, as a rule, trivial variations of one or two processes 
may seem useless, it cannot fail to call the reader’s atten- 
tion to some of the vagaries permitted by ))ateut laws in 
various countries. Wc also notice that some considerable 
space has been given to astronomical photography (in 
connection with which wc would note that the name of 
the eminent American astronomer who produced the 
negative of the moon from which tlie frontispiece of the 
book is taken is Rutherfurd, and not Rutherford, as 
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printed). Slight notices have also been given of spectrum- 
photography, which we hope to find fuller in a new edi- 
tion, and of the effect of colouring matters in modifying 
the action of light on various reagents, the study of which 
latter point appears to be undergoing considerable deve- 
lopment both at home and abroad. 

Taken as a whole, the book is an admirable guide to 
one who has some considerable knowledge of the subject, 
or for giving the general points of the art to an ordinary 
reader, but we do not think that it is equal to Van 
Monckhoven's book as a practical treatise on the art. It 
abounds howcviT, in valuable hints and suggestions, and 
we would iccommcnd Chapter XII., On tiu* Correctness 
of Photographs,’^ to the attenlion of everyone who wishes 
to become a competent photographer, whether for the 
purposes of wScience or of Art. With regard to the latt(‘r 
we c.innot do better than conclude with thj following 
quotation from the chapter in question, page 129 : — 

It may, pci haps, excite surprise that the write^' 
ascribes greater truth to painting than to photography, 
which is generally regarded as the truest of all methods 
of producing ])icturcs. It must be self-evident that this 
remark can be made only of the works of masters . . . 
the picture of the photographer is not self-created. He 
must test, weigh, consider, and remove the difficulties 
which oppose the production of a true picture. If his 
picture is to lie true ho must take care that the charac- 
teristic is made proiniuent and the accessories subor- 
dinate. . . . To do this he must, of course, be able to 
delect what is chaiactenstie and what accessory in his 
original. The s'Misitivo plate of iodide ol silver cannot 
do this; it receives the impression of all that it has 
before it, accouling to unchangeable laws. . . . The 
pliotographer will not, indeed, be able to control his 
matter like the jiainter, for the disiiicliiiation of models 
and optical and chemical diinculties often frustrate his 
bc-St cndeavouis ; hence there iniist always be a difference 
between photogiaijhy and a work of art. This difference 
may be brie 11 y summed up by saying that photography 
gives a more failhlul ])icturc of the form, and art a more 
faithful pictuic of the charartei." 

K. J. Fujswhix 


OUR BOOK SHELF 

/ nsrefe v ; TraiL ' J '/< nicntah c irJOifoino/o^ic, compre- 
iianl rHistoirr dr.s Jwphcs iitih's ct de Icurs Prodiiits.^ 
di\s EspLcs iiiiisildi’.'i it (ds Aloycns dc tew dtintiit\ 
r Etude dcs MetamorpJLOM's ct de\ AJiru?'Sf tes Protcdes 
de CIuLs.\e et de Consenfutiou. Tar Alauricc (iirard. 
(Paris: Baillierect Fils, 1H73-76.) 

As a coinpil ition this work evidences a considerable 
amount of industry ; judging, however, by the various 
mcmoiis quoted in the first 240 pages, it would appear 
that the author’s researches have not extended to a 
much later date than the year 18OS, a fact which will 
unquestionalily detract very greatly from the value of his 
generalisations. 

The author’s object being to unite in one book the 
classification, geographical zoology, and economy of 
msects, he divides his introduction into the following 
T and Physiology; 2. Instinct and 

^^telligcnce ; 3. Collecting and Preservation ; 4. Pakc- 
ontology ; (Geographical distribution; 6. Species and 
yiassitication ; the consideration of w hich subjects occu- 
pies 229 pages. 

Owing to the bulk of the work (which, although up to 
ine piescnt time it has only dealt with three orders of 
insects, nevertheless extends to 840 pages), we cannot 
strongly lecommend it as a pocket companion ; still the 


student of entomology, particularly if he has a taste for 
preserved viands 'Loarmed up^ should certainly find a place 
for it upon his library shelves. 

The plates arc clearly defined and abound in instructive 
details, the only drawback being that they are for the 
most part reproductions of the illustrations to Gutjrin's 
‘‘ Iconographie du Rcgne animal ; ” it is, however, 
satisfactory to note additional representations of an 
anatomical character, as also of certain highly interest- 
ing cave-inhabiting species. A. G. B. 


LETTERS TO THE EDITOR 

\^The Editor does not hold khnself responsible for opinions expressed 
by his cot respondents. Neither can he undertake to return^ 
or to correspond with the writers of, rejected fhanuscritts. 
No notice is taken of anonymous commumcatiom,'] 

Protective Mimicry 

In the last number of Nature Mr. Murphy brings forward 
the following argument against natural selection, with reference 
to protective mimicry. He advances two classes of cases in which 
he urges the improbability of the occurrence of a fir.it variation 
in the requisite direction. “ Gne of these is the change of colour 
with the season of such animals as the ermine, which is brown in 
summer and white in winter. Had the ermine been either 
permanently brown or peimanently white, there would have been 
nothing wonderful in it, but it seems impossible that the cha- 
racter of becoming white in the wdnttr and blown in tlie summer 
could ever have originated iu oulinary spontaneous \ariation, 
without a guiding intelligence.” 

Now 1 ’alias as quoted by my father (“llescenl of Man,” 
second edition, p. 229 and 542) states that W'olves, hoises, and 
cattle, as well as nine other kinds of mammals become lighter 
coloured duiing the winter ; and several well marked cases of a 
simihxr change of lint in the winter coal of horses in England 
have either been brought under my father’s notice, or have been 
observe I by himself. It is impossible to suppose that these 
instances ot a similar change occurring in wddely distinct animals 
can bo put down as paiiial leveisiorns to an ancestral habit of 
turning iompldely white during the winter months. \Vc may 
thcieforc jiiesume that thty aie due to tlie “diicct action of 
the conditions ot life ; ” wc imghl jicihaps compare them to the 
gieyncss accompanying the mq)aircd uuiiition of old age ; or to 
that caused by injuries, ey. in the hair about old sores on the 
wither, of hor->es ; or again to the extiaordinary lecorded case 
ot teiiipoiary gieyness ot the eycbiow accompanying frontal 
iicuialgia. 

But to whatever cause these slight changes of colour lu certain 
quadrupeds taking ])lace at the beginning ol winter are due, there 
can lie no ([motion th it they supply the identical “first varia- 
tions,” whose occurrence Mr. Murphy thinks so “infinitely im- 
probable.” Ti is impossible to doubt that with such material to 
Wviik on, a pi\)cess of rigorous natural selection might develop 
almost any degree of seasiiiial change of fur. “'i’heroe, for 
instance, has a icd summer and a greyish white winter coat ; 
and the latter may i)crha})S serve as a protection to the animal 
wdiilsl wandoiiug through the leatless thickets, sprinkled with 
snow and lioar-irost.” if the roe “ were gradually 10 extend its 
raii^e into regions pei jieliially covered with snow, its pale 
winter coat would jirobably be rendered through natural selec- 
tion, whiter and w'hiter, until it became as white as snow.” 
(“Descent of Man,” p. Sp). Mr. Murphy also adduces the 
manner in which the chameleon, and certain fish, piotect them- 
selves by rajiid changes ot colour. He lemarks that it seems 
“utterly impossible for such adiaiacterto oiiginate in spon- 
taneous variation.” li would be taking up too much space to 
enter into this subject; it may, however, be worth noting that 
according to Pouchet, under ceilaiii conditions the changes of^ 
colour arc only dcvclo]>cd in the tuibot in several days. Again 
J. IJcdricga asset ts that laiious paits of the body in certain 
lizards zxes perTHanently lAicusA in tint by exposure to the sun ; 
and he states that the mechanism by which this change is 
effected is precisely the same in princijile, as that to which the 
variations in pigmentation are due in the chameleon. Bruckc 
and others have shown that in the chameleon the changes ot tmt 
may bo jiroduced by agencies having no connection with protec- 
tion ; lor example, by the excitements of anger and sexual 
passion, by illness, and by local irritants and ncrve-stimuJation. 
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An accurate observer related to me the case of a lady whose 
iris changed colour in bright sunlight. 

These few instances seem to show that the behaviour and 
properties of pigment-cells are independent of the protective 
lunctions for which they have, in some cases, been speualised 
and augmented by the action of natural selection. 

It seems a pity that Mr. Murphy should write on a question in 
natural history without making himself better acquainud with 
whai is known on the subject. Francis Dakw in 

Down, Beckenham, Aug. 14 

In the last number of Na'j lire Mr. J. J. Murphy stales the 
difficulty which he finds in accounting tor the rise of inter- 
mittent variations upon the theory of natural selection. He can 
understand the origin of a wdiite species from a brown one or 
r'/Vt* "I'ersd, but not of a species wdiich, like the ermine, is at one 
season brown and at anotlier season white. lie speaks of “facts 
of colour which it seems imj)o.s'-il)le for natmal selection to 
jiroduce, from the infinite impiobabilitv of a first vanation evtr 
occurring.” I'hom this mode of e.\j)re‘‘'.ion one miglit fancy that 
Mr. Muipliy had for the moment forgotten that natural 5clec- 
ihm is in no W'ay coiicerneil with jiioducing, but acts only by 
]ncscrving, variations. As m a great number of instances we are 
iLinorant of the precise anlecedenls wdiicli produce variation, 
wlicthcr chronic or reciinent, in such instances, we must l)e left 
ar liberty, if w'e choose, to invoke the special action of “a 
guiding intelligence.” The case, however, of an animal which 
changes its colour with the season does not seem to be one of 
very exceptional difficulty. It is only necessary to suppose that 
the animal became possessed of jugmeiits liable to be aeltd 
on in the lequiied direction by tlie seasonal changes of light 
and heat. It might well be that with some animals the inllii- 
tnce of the same changes would be iu a diicction just the oppo- 
site of W’hat was useful to them. In that case the vaiicty would 
stand but little chance of being preserved. Similar e.splana- 
tions hold with regard to the vegetable kingdom. I have 
now before me drawings of Scinpo 7 <i 7 <um spitununi, 'J'lie 
summer lo.settc is bright green in colour, wutli the leaves 
cxjianded, while the winter rosette i> a compact little 
ball of a dull puridc. 'Hius the pkant ])iei)r'ics itself against 
the cold of wdntcr and the deaith of nourishnient which that 
season brings, but it is likely enough that cold and deaith in the 
fir^-l instance led to the variation in the jdant fi om if-i sumiuei 
h.diit. 

In human beings the hair is said sometimes to turn white fiom 
sudden giief or terror. Liability to such a change does not 
I>iobably cairy any .such advantage to the human sjetics as 
would make it likely to spread and develop its. If furtlitr. But 
in the little shrimp commonly known as (/laf/iu /lon, wc 

can at least conjecture lliat a very solid ad\ai.lagc might follow 
from a similar characteristic. I have sometimes bottled live 
.«sj)ecimens of this little creature while it was of a chuk puiplc 
colour, and piesenlly after lost sight of it, the fact proving to be 
tq^on closer inspection that it had become almost completely 
tiansjiarent. Among Us ordinary enemies the loss of colour 
might often save it.s life, in wLich case natuial selection would 
tend to preserve the aptitude, although the ajititude itself, like 
the bleaching of human hair from grief, has no connection at the 
outset with the advantage of the species. 

'I'onjuay, Aug. 14 Thomas K. R. Siejuiinc; 


Mr. Murriiy’s letter (Nature, vol. xiv. p. 309) ojiens up a 
wide field for speculation. The class of cases to which he 
directs attention constitutes what I have designated I'afuihlr 
protective colouring,” and in a papci communicated to the 
Zoological Society (Troc. Zoo. Soc., 1S72), 1 atlem])lcd to 
show that such cases came to a certain extent wdtliin the scope 
of natural selection. The line of argument jmrsued is briefly a.s 
follows : — Natural selection, w'orking solely for the good of a 
species takes advantage of all beneficial variation^ no matter 
how they may originate. In but very few cases can the cause of 
any particular variation be assignee!. Natural selection works 
only on the variations presented to it, the causes of such varia- 
tions appearing to us, in the absence of observational or experi- 
mental evidence, mysterious. If, then, a species denying advan- 
tage from protective colouring under one set of conditions, finds 
that the conditions vary periodically or irrcgulaily, thn-, rendering 
that mode of colouring useless or even di.sadvanlageous, it clearly 
becomes advantageous to the species to jiossess a oj adapta- 
tion^ By this means only can varying external conditions be 


met, and it is upon this adaptive power that I venture to think 
the action of natural selection has in these cases been exerted. 
That the particular cause of such vai iation cannot be assigned, 
no more weakens tlu natural .selection argument in these cases 
than in ordinaiy instances of permanent protective colouring, 
the possibility of which having been brought about by the 
“ survival of the fittest,” iMr. Murphy seems disposed to admit. 

One argument in favour of the natural selection theory of pro- 
tective colouring appears, so far as T am aware, to have been 
overlooked. It has been urged that granting the power of 
natural selection to ])roduce a general resemblance in colour, 
&c., to inanimate objecls, it is (lifficult to see how the highly 
perfect finishing toui lies (instances of which are familiar to all 
naturalists) could have been mipaitcd by this same agency. To 
this it may be replied that the marvellously perfect resemblances 
which W'e witness have not been brought about to deceive our 
visual sense, but that of far keener-sighted foes whose very 
means of subsistence may depend upon acuteness of vision. 

Apropos of Mr. Bower’s letter in llie same number of Nature, 
1 have recently had an opporlmiity of observing how closely the 
larva of 'J'n'tihca pimperda lesenibles in the longitudinal green 
sliipcs the needle-shaped leaves of the pine on which it feeds. I 
observed also an equally good adaptation in a larva of A gr topis 
aptihva^ vihicli when Testing on a lichen-covered oak trunk was 
barely discernible from the lichen on which it rested. 

Belle Viic, I'wickenham, Aug. 12 R. Meluola 


Antedated Books 

The giievance pointed out by your correspondent “ F.Z.S.” 
is a real one. Nevertheless 1 trust that the wiiter is himself free 
from the charge that he so glibly brings against a brother natu- 
^lll^t of cndeavouiing to obtain lor his geneiic titles an “unju.st 
priority of fifteen months over what they aie entitled to.” I am 
Sony that llicic should be a Fellow ol the Zoological Society 
who believes me capable of doing this, but, as the charge has 
been thus publicly made, 1 lose no time in flinging it liack upon 
my anonymous accuser. The new tdilion of Layanl’s “ l!irds 
of South Afiica ” was announced to ajipcar in six parts, and the 
fust was published in May, 1875. 'I'lie number of wrappers 
rctjuired for the six paits was jirintcd off at the time, and 
w'ill find that Bait 2, wdiicli was pubhsheil last autumn 
has juccisely the same wraiijjei as Bait 1, and tins is the case 
vvilli the }uiit HOW' is->ueil. 1 admit that it w'onld have been 
belter to have akcied the date on each wrajipci in wiiting; but 
thi-., probably, did not occur to my jiublisher, who is doubtless 
not aware of the importance attached to the law of jiriority by 
“ F.Z.S.,” your coi respondent, v\ho, appaiently, in his hiiiry to 
attiibute an unw^orthy motive, has scaicely taken the trouble to 
look beyond the cover of the book. I lad he done so he might have 
been satisfied that the lettciincss contained abundant evidence 
oi having been vviittcn hn.g aflci the dale which he would have 
the scientific world believe 1 had cndeavoiued to elaiin for its 
publication. Such an attempt v^'ould be absuid when docu- 
ments are vjuotcd in the Ictterpiess which vi'ere not in existence tn 
the rear 1875. 

May I at the same time reply to a paragraph of your reviewer 
(p. 318) on the “Biid.s of Keiguclen Island.” 'Bhis pamphlet 
deserves all the piaisc which the icviewer bestows on it, 
but in his endeavour to tlisparage his own countrymen, and 
to trumpet the superior energy of American ornithologists, 
he seems to have done an injustice to Mr. Baton and myself. 
^J'wo new species were mentioned by Dr. Cones, vi/., rF.sirelata 
hddetif which Mr. Salvin [Urn. /l/ise., p. 235) shows to be 
rh. (Less.), and secondly, Querquediila catoni (.Sharpe). 

This latter name looks as it the English ornithologists had not 
been so far behind their American brethien, after all, if the 
description of the new Teal was available for quotation in 1 )r. 

J R* Bow i)Lip.iK Shari 'E 

British Museum 

Fui.ly agreeing with “F.Z.S.” in reprobating the evil 
practice of which he complains, 1 think that in the particular 
instance he cites, of the recently published lliiid pait of the new 
edition of ‘‘The Birds of South Africa,” he will, on looking 
again at its wrapper, see that tlie information it affords is so 
contradictory as to be woith nothing. The first words upon it 
are “To be completed in Six Parts but on its second page 
we read that the publisher “has decided ujion issuing this work 
in /ewr paits!” Which of these statements is to be believed? 
In justice to the publisher, however, it is to be observed that the 
number “ 3 ” is not printed, but inserted with the pen, in the 
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y I have received, and also that the “ hlay, 1875,” has a line 
dmwn through it. While on the subject let me add that the 
Zoological Society itself, in its Transactions,” sets a bad 
example in this respect. Each paper bears a date at the foot of 
its first page, but the date is likely to be misleading in years to 
come, for It is that of printing the sheet— an essentially 
private matter, with which the public has nothing to do— and 
not that of the publication . Another h . 7 . S. 

Meteor Observations 

A iiRTEF summary of the August (Terseid) meteor observa- 
tions at York may be of interest. t 1 n'X 

Watch was kept on the loth, nth, 12th, and 14th. I he 
night of the i ith was very hazy, the nights before the loth cloudy. 
There was also much moonlight, except on the 14th. Yet, 
after making all due allowances. Prof. Ilerschel thinks that this 
year’s shower indicates a minimum ; the last decided minimum 

licing in 1862. , , . , , r 

The houily number on the four nights mentioned were, for 
one observer, 22, 8, 12, 15, respectively. Perscid radiant and 
sub-radiants gave 18, 6, 9, 7. Tlius, as the shower progre.sscd, 
there was a regular decrease in the number of Pcrscids. The 
apparent exception of the lOth was due to the haze. Prof, 
llcischel gives 15-20 as the hourly number in Kent. On the 
141 h half the T*erscids came from Mr. Greg’s sub-radiant at 
7 Cassiopei.e. 

In the south large meteors appear to have been scarce. Here 
tight , brighter than 1st mag. stais, wcieseen. One, a bolide, low 
down in the N.W. was very fine. A meteor in the south-west, 
brighter than Jupiter, was observed by Mr. Waller at Piiming- 
ham as a very lirilliant object. 

The total number observed at York was 105, and 90 of these 
were mapped. Of the latter Ch were Perscith*, 43 with trains. 
On the loth five other radiants pioduccd eight meteors out of 
53; viz., C>gnus, three; Pegasus, two; Polari ,, one; Thaco 
(ilercules), one ; and Ursa Major, one. Eifleen metcois 011 this 
night were as bright, or brighter, Ilian a i mag. star. Only two of 
4th mag. biightncss wcic seen, in consc<piencc of the moonlight. 

Of meteors stationary, or nearly so, tlnee wne mapped A 
Per.'-eid on the I2tli at yR 32^ and 5 -h ^8], its train lasting 2 \ 
secs. ; on the 14th a ( ygneid af .dv 306“ 5 +35", and an unknown 
radiant, probalily near 5 Vul])cciike, gave the thiid at 
295‘' 5 -t- 28. I 

Three meteors unmistakably confiim Mr. Greg’s sub-Per'-eid I 
radiant by 7 Ca.‘«siopcia% whilst scveial others probably radiate 
fiom the ‘?anic. The ladiant, Gicg 8^, by 77 Draconi'?, gave two 
meteors on the I2th and one on the 14th. It is put down, how- 
ever, as lasting only fiom July 12 31. 

Six Pcrhcid-. 011 the loth, and four on other nights, seem pretty j 
clcaily to indicate a sub-iadiant at vR 50'’, 5 4- 40'’, near a Pcisei. j 
The lesl, as Pi of. Tleischel also noticed, shot very constantly 
from the chief radiant, between 77 and x Pei.sci. lleie, however, 

77 I’ersci seemed the most ccntial j^oint, 

Voik, Aug. 15 J, Edmi ni) Clark 


7 VIL' FRENCH ASSOCIATION 

I N addition to the notes already given with regard to 
the forthcoming meeting of the French Association 
at Clermont, the following particulars relating to the Puy- 
de-Dome (furnished by our correspondent there) vill 
doubtless be found interesting : — 

Clcrmo/il, A ugu st 13 

The Puy-do-D6me is connected with most important 
scientific events, which render it notable amongst more 
lofty mountains. 

Pascal, in 1644, then quite a young man, was ajiprised 
^ P^re Mersenne, the celebrated friend of Descartes, 
that Porricelli had invented his tube. ’ITie then admitted 
explanation was that nature abhoired a vacuum. 

V Mo a correspondence on the subject with 

leather Noel, a Jesuit professor of natural philosophy 
^Mcge of Clermont. Father Noel contended 
agai s the very existence of the vacuum, and asserted that 
the so-called vacuum was filled by luminous matter cntcr- 
ing through the glass. Pascal answered by arguments , 
worthy of his genius, and to be recommended for con- 
sideration in the discussion about radiometers. He said, I 


the nature of light is known to neither you nor 
me, and as it is very bkety it will always be so, 1 see 
it will be long before your reasoning acquires the force 
which is necessary to its becoming the source of any 
conviction.” After having uttered this opinion he re- 
flected more fully upon the subject, and was led to 
believe that the surplus height of mcrcin v in the tube 
was equivalent to the weight of the air vhidi could not 
reach the molecules, being intercepted by the resistance 
of the glass. This led him to in(]uuc if air-pres- 
sure was not lessened by taking the 'rorricclUan tube 
to the top of a mountain. The experiment was made 
in Paris first on the top of St. Jacques la Poucheric 
Tower and Notre Dame. As the difference was found 
to be only a few lines, Pascal sent his brother-in-law, 
Perrier, who was a counsellor in the Cour-des-Aules 
' at ( lermont, to the lop of Puy-de-Durnc with a Tor- 
ricclli<ui tube. Clermont was supposc‘d to be at an 
altitude greater than J’ni is by 40otoises ; Font-dc-rArbre 
is a village in the vicinity of the mountains where car- 
riages are obliged to stop, at 250 toises fiom Clermont, and 
250 toises from the top of the mountain. AH these mea- 
surements are incorrect ; a toisc being I’q.] metres, we find 
the following differences : — l^aris, 60 metres, Clermont, 
407 ; difference, 347 metres, instead of 776, as assumed 
by Pascal; Puy-dc-Doiiic, 1,465. Diffeiencc between 
Puy and Clermont =- 1,058 metres ; according to Pascal 
only 952 metres. 

The loss of mercury from Couvent dcs Minimes to the 
top of Puy was found to be 37^ lines ; at Font-dc-FArbre 
a diminution of 14^ lines froin Minimes. A line is equal 
to 2] mm. 

I’crricr discovx*rcd no difference, owing to the wind or 
.state of the atmosphere. Such was not the opinion of 
j Pascal, who discovered that the mercury vaiics ac- 
I cording to the atmosplicric conditions of the air. Put 
I Perrier was only an amateur experimentajist, and his spe- 
cial idc.is had little weight with his clever brother-in -law. 

I la order to ascci lain the fact, continuous obscivations 
were made at Clermont, by J’ciiicr, during the years 
1649, 1650, and 1651. 'They were simuIUncoii >ly made 
at Paris and at Stockholm, where' Descartes was then 
living at the court of the famous ()uecn of Sweden, 'Fhcy 
were continued by Descartes up to’ the time of his demise. 

It is strange that the Pascal experiments were made 
the very year when Torricelli died, and the results pub- 
lished only in 1C64, two years after P,iscars death. 

THE SCIENCE DEGREES OF THE INF 
rERS/TV OF LONDON 
have received from the Registrar of the Univeisity 
j * * of London .1 copy of the Report of a Cbminillee, 
and the new regulations which have* been introifuced in 
I harmony with iliat Report, in the examinations for the 
I science degrees. From a perusal of the Report, which 
I we subjoin, all will feel how mut h is gained by the 
1 prompt action of the Senate of the Univeisity m so 
I speedily modifying the plan of their examinations in 
' aecoi dance with the experience which llicy have ob- 
I lained during the last seventeen years. It is not, 
j however, only experience in the examination of science 
I students which has led to llic nece.s.sil) for change, but 
the stimulus which has been given to the teaciiing of 
physics and biology, by the founding of science degrees < 
and othciwise, has so altered the method of teaching these 
subjects that what was expected to be known formerly 
' is quite different from that taught by the mo.sl able ex- 
' ponents cf the subjects at the present time. 

I No change has been made in the F-xamination for the 
Doctor of Science degree, which we regret, because in the 
Report of the Duke of Devonshire’s Committee on Scien- 
tific Education great slicss was laid on the importance of 
obtaining an original thesis from each candidate. 

The Report of the Committee runs as follows : — 
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‘‘ In accordance with the reference made to them by the 
vSenate (Minute 128, May 13, 1874), the C.ommittec, after 
having revised the regulations relating to the Degree of 
Harhelor of Arts, have given a long and serious considera- 
tion to those relating to the Degree of Ihichclor of Science. 
It will be remembered that when those regulations were 
lirst framed in the year 1859, no guidance was afforded 
l)y pi evious experience, the degrees in science instituted 
]>y this University being the first of their kind in the 
1 1 nited Kingdom. The Committee by which they were 
drawn up desired to encourage science students, who 
might intend to devote themselves to some particular 
department of science as the pursuit of their lives, to base 
their special study upon a broad foundation of scientific 
knowledge ; and while the regulations for the Doctorate 
were framed in such a manner as to permit a high degree 
of specialisation, tlic j emulations for the llachelo^s Degree 
were dcsigiunl to seciue the possession of such general 
culture ns shoiikl be likely to ])rcvent its holder from 
b ‘Coming a meie specialist. 

‘‘ Eighteen >c 'rs’ experience of the working of these re- 
gulations, however, has made it obvious that the present 
system is not well adapted to the requirements of scien- 
tific edneadon as now conducted. Almost every depart- 
ment of science has undergone a higher development, so 
as to render it moie difficult for a student to obtain an 
adequate mastery of its fuiuLimental principles and con- 
ceptions. Again, it has come to be generally felt that 
scientific knowledge, to be /ea/, must he pu 7 i as well 
as theoretical ; and that a thorough kno\\ledgc limited to 
a comnaralively small ringe, is piefeiabfi' to a slighter 
acquaintance '.pread over a mere extended area. And it 
is the gMi« ral experience of teachcis, that there is fiom 
the romim-iiceiiu'nt of their ac<idemi^'al course such a 
dc('ided j»rcftrence on the part of nearly all students of 
sji'.nre foi either llic physical or the biological group of 
subjects, tliat the attention of each student is given to one 
gt^up almost to the exclusion of the other. It was further 
iir.;< (1 th t the Juatiis is too wide between the almost 
elcn'cntaiN knowledge of the icvoral departments of 
.science required in tlie Ilachclor’s Examination, and the 
veiy high attainment in some limited department which 
is required as the (jualifi cation for the Doctorate; and 
that it would be eMreindy des’rable that this hiatus 
should be narrowed, by limiting the number of subjects 
lo be Inouglit up by candidates lor the 11. Sc. Degree, 
and proportionally raising the standard of pioficiency 
required. 

“Several of the ablcd tear lurs in institutions conncrlcd 
with the Ujiiversity, and of its most experienced examiners 
(past and present), concurrtcl, therclore, in recommending 
to the Committee, that, keeping the First 11. Sc. Examina- 
tion nearly as it is, an optiojial diva) nation should be 
allowed at* the Second between the mathcmatico-physical 
and the biological subjects ; and the Committee, feeling 
satisfied that such a limitation would be advantageous, 
proceeded to carry it out, by framing (with the assistance 
of their examiners and other distinguislied men of science) 
new^ programmes in the several dcqiartmenls of study, 
that should suit what arc now felt to be their respective 
requirements. Hut wdicn these new jirogrammes (in 
which, wherever feasible, ptacticai were combined with 
TCVvV/tV/ examinations) w'ere put together, the conclusion 
was forced on the Committee, that, even when the whole 
j^ggregatc of subjects it was deemed right to include was 
divided into two groups, the acquirement of the proficiency 
cxpcjtcd in the several subjects thus grouped, would be a 
task too severe for the average capacities of science 
students. And after much consideration and communi- 
cation with their scientific advisers, the Committee have 
arrived at the conclusion that it would be desirable rather 
to diminish the number of subjects which each candidate 
should be required to bring up at the Second 15. Sc. Exa- 
mination, than to exaf't an> tiling short of the “competent 
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knowledge” of each subject for which these programmes 
provide. They are further of opinion that each candidate, 
instead of being required to include either the whole or a 
part of the subjects he selects in one or .other of the 
before-mentioned groups, should bo allowed a free option 
among all of them, so as to combine them in any way 
that may best suit his taste and ulterior objects— thus 
leading him onwards to the still higher specialisation of 
the Doctorate. 

“Acting on this principle, the Committee have framed a 
new set of regulations for the Degree of Bachelor of 
Science, which they now submit lo the consideration of 
the Senate. In the Fini iCxamination, which every can- 
didate will be required to pass, while the programmes in 
mathematics, experimental physics, and inorganic che- 
mistry have been carefully revised, little fundamental 
change lias been made in them. In place of the super- 
ficial accjnainlance with both Zooioi^y and Botany for- 
merly rcquiied at this examination, the Committee now 
recommend a single examination (written and practical) 
in iirnejai B/oioyy ; in which a more thorough knowledge 
shall be required of the simplest forms and elementary 
phenomena of animal and vegetable life, such as is now 
made the basis of the teaching of some of the most dis- 
tinguished piofcssors in e.ach dejiartmcnt. I'lius the 
student who may be intending to devote himself specially 
lo physical or chemical science, will be brought to appre- 
hend the general conceptions common to the two great 
organic kingdoms, without being required to master the 
specialities of either. And the student who intends to 
])icscnt himbelf at the Second B.Sc. Examination in 
either pin biology, zoology, or botany, or all combined, 
will ha\e laid the best foundalion foi those sjiecial studies 
in the study o( general biology. 

“ I he rey,u1aiionb for the St\ond B.vSe. Examination, on 
the other hand, are framed with the view of allowing the 
candiviatc to bring uj) a/iv Hirer of the following nine 
bubjcct:> ; 

1. Jhire Mathematics. 

2. Mixt'cl Mathematic 

3. Exjierimental Jqi)bics. 

4. Cbemistiy. 

5. Botany, including Vegetable Physiology. 

6. Zoology. 

7. Aiiiiiidl Ph> biology. 

o. I'hy.^ical (ieograuhy and Geology. 

9. Logic and P.sychology. 

“It IS intended by the Comnnltec that the examinations 
in these several bubjccls should be, as neaily as may be, 
on the same grade, as to the amount of attainment they 
require. They hive learned from the examiners inmathe- 
inaiKS, that their experience justifies them in stating that 
any candidate who has thoroughly mastered the mathe- 
matics of the First B.Sc. Examination, and who has such 
an a{)tilu(lc for the study as wmuld lead him to select pure 
mathematics as one of his subjects at the Second, would 
find no difficulty in mastering the requirements of its 
programme, by such an amount of study, carried on 
through an eight months’ academical session, as would 
leave him free to bestow the same amount of time and 
attention on iufo or even three other subjects. And the 
Committee would wish it lo be understood, therefore, that 
in proposing that each candidate should have his choice 
of any three oMi of the nine subjects just specified, the 
amount of proficiency expected in each would be that 
wliich he might attain by the steady devotion to it of 
about one-third of the sessional work of a diligent student. 

“With the further recommendation of the introduction 
of an efficient practicai examination in each of the sub- 
jects in which it is feasible, the Committee now place the 
mature result of their deliberations before the Senate, 
mill considerable confidence that it is the plan most 
suited to meet the peculiar requirements of the case, and 
to promote the best interests ot scientitic education. 
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SCIENCE IN ITALY 

"N reviewing a number of scientific pamphlets, &c., 
from Italy, we took occasion to remark (Nature, 
vol. xiii.,p. no) that “ the restoration of political unity and 
freedom in Italy has also brought about a revival of that 
intellectual vigour which we are accustomed to associate 
with the names of Dante and Tasso, of Galileo and 
Torricelli. When Italy was divided and each state politi- 
cally oppressed, her best men were in exile, and their 
best scientific work was expressed in a foreign tongue.” 

In forwarding to us a copy of the handsome volume, 
the title of which is given above, the editors have written 
to us, quoting the foregoing passage with approval, while 
the introduction to the volume is written in the spirit of 
those remarks. It is gratifying to learn what progress Italy 
has made during the last ten or fifteen years in education, 
literature, science, commerce, and industry, “An air more 
propitious to study is now breathed by united Italy.” New 
scientific schools, institutions, and societies have sprung 
up, and the old have been renovated. The best men, 
returned from exjle, have resumed their place among the 
explorers of nature ; and the present state of intellectual 
activity only renders more evident the condition of mis- 
rule and division which so long afflicted that noble 
country, when all free inquiry, whether in nature or 
in politics, was forbidden, or at least discouraged. In 
singular contrast to all this, her best minds have at length 
found that intellectual repose and encouragement at 
home which are so essential to the carrying on of grave 
studies. 

As an exponent of this new state of things, the editors 
conceived the idea of publishing a half-yearly report of 
the scientific progress of Italy ; and taking advantage of 
that wide spirit of tolerant liberality which pervades all 
tiue science, they appealed for support to such of their 
countrymen as were distinguished in the various depart- 
ments of physics, chemistry, mineralogy, geology, botany, 
zoology, physiology, anthropology, and geography. This 
appeal was most liberally and heartily responded to, and 
the result is a large octavo volume of about 450 pages, 
well written and carefully edited, very few mistakes 
occurring, even in the spelling of well-known names, al- 
though we find at p. i5,“Poulliet,”atp.68, “Bences Jones,” 
at p. 84, “ Edvard Hull,” and this odd mode of division at 
p. 15, “ Hel-mholtz.” The contributors to these various 
departments have performed their respective tasks nobly 
and well. They have not only contributed voluminous 
abstracts of papers, notes and memoirs, but in many 
cases have furnished more or less elaborate reports on the 
state of their respective branches of science, and have also 
given, in some cases, reviews of the best books by Italian 
authors. For example, the reporter on mineralogy, in 
addition to some sensible remarks on the backward state 
of science in Italy, devotes thirty full pages to a review of 
Bambicci's “ Corso di Mineralogia” (second edition, 1875), 
and refers to it again and again in terms of such high 
praise as would seem scarcely to belong to a compilation 
from standard writers in other languages. Indeed the 
superlative terms of laudation which occur in many parts 
of the volume strike our colder northern temperament as 
being at least exaggerated. Why refer to the chiarissifno 
Si^tor Professor So-and-So, while foreign savansy 
whether living or departed, are simply and properly men- 
tioned, as Ampere, Faraday, Helmholtz, &c. When 
Castlcreagh appeared in plain evening dress at a 
Driiiiant party at Vienna, amidst a crowd of highly- 
?®^tlpmen, a lady, asking Mettemich who he 
^ ^^^st pas distingu^ !” that statesman 

A fki bien distingud.’' 

1 bound to bestow cordial praise 

s volume, yet we should not perform our duty 

and i^hshed^bv^«* r °r> P*>y8ico-Natural Sciences in Italy. Edited 


honestly if we omitted to point out a certain back- 
wardness on the part of some investigators in read- 
ing up their subjects before they attempted to make 
what to them appear to be new researches. For ex- 
, ample, at p. 66 is an abstract of a memoir by Pelloggio, 
entitled “ Contribution to the Phenomena of Supersatu- 
I ration,” in which the author appears to have no more 
I recent information of his subject than that derived from 
Lowel. He points out that salts isomeric with the 
one in solution act as nuclei to it. This was shown 
to be the case many years ago by Violette. He also 
insists that porous bodies, such as sponge, charcoal, &c., 
are powerful nuclei ; whereas it has been shown by 
Tomlinson that such bodies, boiled with the solution 
which is then left to cool, are purely passive. So also 
when MM. Mercadante and Colosi affirm (p. 47) that 
carbonic acid is not emitted by the roots of plants, they 
are evidently unacquainted with Brough ton*s researches. 
Wc may also point out what seems to be an inaccurate 
observation on the part of Pollacci (p, 50), namely, that 
sulphur moistened and exposed to the air absorbs oxygen 
and becomes converted into sulphuric acid. 

At p. 126 there is an interesting account of the fall of a 
meteor at Supino in the district of Frosinone on Sept, 14, 
1875. accompanied by a trail of fire and smoke ; 

and after reaching the earth it took a horizontal direction, 
passed through a house without striking it, thanks to an 
open passage, and so disappeared. A number of frag- 
ments were found in the passage, the heaviest of which 
weighed 364*2 grammes. The fragments were warm. 
At p. 134 is a paper on red chalk, which would deserve 
attention did our space permit. 

Anthropology and ethnology are comparatively new to 
Italy, but they have begun a life of apparent vigour under 
the auspices of a new society, a museum, and a journal. 

There are some interesting details respecting the skulls 
of Dante, Petrarch, Ugo Foscolo, and Volta, the last being 
of extraordinary capacity. In the skull of Petrarch the 
Etruscan type is said to be evident, namely, a voluminous 
brain, strongly developed in all its parts, and of superior 
psychological power ; but the posterior predominates 
over the anterior portion, leading to the conclusion that 
the sentiments and the instincts prevailed over the intel- 
lect, although this is of the highest order. 

We look out with much interest for the second part of 
this volume, which the editors promise shall appear 
shortly. C. Tomlinson 


THE VOLCANO OF REUNION ^ 

I ^^HE volcano of the Island of Reunion, surrounded and 
defended as it were by great circular walls perpen- 
dicular for more than 100 metres, forming what is known 
as the inclosure, is hardly accessible except on two sides, 
by the high plain of the interior or by the Grand -BruM \ 
that is, setting out from the coast to climb directly the 
slopes of the crater itself. 

Far from becoming extinct, as has been supposed, this 
volcano is on the contrary in great activity, and almost 
every year torrents of lava ovei^ow in that western pan 
of the island known as the great burnt country ; its 
streams sometimes reach the sea, and there form, at a 
height of more than 2,000 metres, a regular cascade of 
fire, which may reach a length, as in 1844, of from 900 to 
1,000 metres. But these great eruptions are happily very 
rare ; they are only seen at intervals of six or eight years, 
and very often the lava is arrested 1,000 or r,5^oo metres 
from the mouth of the crater. Towards the end of 
August, 1874, loud detonations, sudden tremblings of the 
ground presaged an eruption of great violence ; but the 
flow lasted only two days ; directed towards the rampart 
of the Tremblet, it was happily arrested at 1,500 metres 
without causing much damage. It was then that I amved 

* From an article in La Nature, No. x6o, by M. Ch. V<<’ain. 
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hi the harbour of St Denis ; and on landing I organised, 
with MM. Rochefort, Cazin, and De Tlsle an expedition 
to the volcano in the hope of arriving in time enough to 
witness the end of the eruption. We set out from St. 
Benoit on Sept, i, and made for the plain of Palmistes, 
our first stage. This plain is surrounded on all sides, 
except the north-east, by perpendicular ramparts, which 
may reach a height of 200 metres, and whose sides, 
covered with vegetation, form a semicircular curtain of 
verdure that shuts out the horizon. 

From the plain of the Palmistes we had to climb to that 
of Cafres by crossing the rampart of the Grand e-Mont^e, 
a long and difficult ascent on account of the abruptness 
of the rampart. We reached the summit about an hour 
after mid-day, and fo md the temperature to be 14* C, 
less than half that of the lower part of the island. The 
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plain of Cafres, at a mean height of 1,600 metres, forms 
a declivity, a sort of saddle-back or pass between the two 
parts of the island which we have distinguished under the 
names of Ancient Mass and Recent Mass. It is a very 
uneven plain, inclined towards the south-west, in a 
direction opposite to that of the Palmistes, and formed 
by a succession of small echeloned plateaus crossed by 
rounded hillocks covered with vegetation. The soil 
which results from the disintegration of the lavas is here 
very argillaceous, as all that savannah presents fresh 
pasturage during the dry season, and is changed into a vast 
marsh during the rainy season ; it is about two leagues 
in length. Night surprised us near the source of the river 
of the Ramparts before we could reach the end of our 
journey, and we had to sleep on the bare ground ; the 
thermometer reached 3°, and during the night sank to — 2®. 
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Map of the Island of Rdunion (after M. L. Maillard). 


At eleven on the next morning we reached the Cavern 
of the Lataniers, after having visited the vast crater 
named Commerson, singularly situated on the very edge 
of the magnificent escarpments which form the great 
section at the foot of which flows the river of the Ram- 
parts ; from thence we directed our steps towards the 
pa^ of the sands (2,386 metres), in order to cross the first 
mclosure of the volcano. The present volcanic cone is, 
in fact, preceded by two great circles produced hy sub- 
sidences which have given place to veritable circular 
walls cut perpendicularly for more than 100 metres from 
the top, and which are named the inclosures. Of the 
first there remains only a small part ; on the north-east 
its wall overhangs the river from the east, and on the east 
the plain of sands j but on the south it is not so easily 


traced ; it is prolonged on this side of the great section of 
the river Angevin, the formation of which is later. 

The plain of sands (about 2,300 metres) which thus 
circumscribes a basaltic rampart, is formed by a black 
compact lava covered by a layer of small angular very 
regular fragments of vitreous lava, often two metres in 
thickness. In the bottom of the little ravines is noticed, 
moreover, an accumulation of crystals of olivine and 
augite which come from the disintegration of certain rocks 
thrown out by the volcano, and composed almost solely 
of these two minerals. It is intersected by cones of 
scoriae regular in form, terminating in little craters, the 
limited overflows from which appeared consolidated on 
the ledge. We had to pass round many of them before 
arriving at the ridge of the second inclosure, which had 



Anf . 17. 1876] 


//A TURE 


to be crossed at the Belcombe pass (2,400 m.). The of Bois Blanc and the Rampart of Tremblet, and which 
diameter of the latter is about 5,000 metres ; it is disposed surround the great burnt region ; here is the mass of the 
in horsehoe form, and is prolonged eastwards by two great present volcano. 

parallel walls, which are named respectively the Rampart When we reached the top of the rampart the descent 
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Tlw EurM/ra-Zeo aud the Kory Peak (cxlhict crater) from above the Pass of Belcombe. 

looked dreadful, and appeared perpendicular to a depth volcanic mountain, whose slopes they cover to an equal 
of 250 metres. Below, sombre-coloured lavas stretched height all round ; there is detached from the foot of the 
out in a sort of platform which serves as a base to the rampart a little cone of scoriae in admirable preservation. 


W 










-iff rr-*-i:--r- 




iv' 


















The Inclosure aud the Cone oi the present Crater. 


Vhich Bpry de St. Vincent has named the Formica-Uo the wall, we reached with difficulty the b«e of the escarp- 
^fAnt-hon).^ Attempting the descent by the help of some ment. The Formtca-leo^ which, seen from above, ap- 
.^bs which had lodged themselves in the interstices of peared quite near, was more than 300 metres from us. 
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It is a very flattened cone, perfectly regular, 15 metres 
high on a base of from 1,000 to 1,200 metres, presenting 
at the summit an opening of about 80 metres, with a 
depth of 6 metres. It is formed entirely of bright- 
coloured scoriae, black, yellow, but mostly red. 

On the morrow, after having passed the night under a 
break in the lava of the rampart, exposed to the moisture 
and to a glacial wind, we ascended the slopes of the 
Dory Peak, in order to reach the burning crater. On our 
arrival at the mouth of the crater all the volcanic phe- 
nomena had ceased ; on the slopes of the cone, forn«ed 
of scoriae and heaps of ashes is detached a black stream 
of vitreous lava which made its way by numerous Assures 
to about 100 metres from the summit. The cooled 
lava formed at the bottom of the crater a circular shaft 
about 80 metres in depth, like a solid crust much fissured. 
Abundant vapours escaped from various points in the 
walls, which presented alternate streams of lava and 
scoriie, covered, especially towards the summit, by a 
whitish coating, formed of the crystals of gypsum. The 
lava of the last eruption had flowed to the north-east 
towards the plain of Osmondes ; it was not very exten- 
sive, very scoriaceous, bluish-black, and entirely vitreous. 
It must have been accompanied or followed by numerous 
ejections and p uticularly by a rain of those volcanic 
threads so frequently thrown out by the volcanoes 
of the Sandwich Islands, and known as Peld’s Hair ; 
for these brown filaments, which are simply wire- 
drawn obsidian*?, bedecked all the irregularities of the 
lava. In the crevasses which crossed the last flow, the 
temperature was So**-; near the surface, and about 72° 
at 2 metres below. The vapours of water and of hydro- 
chloric acid were given off at frequent intervals here as 
well as at various points of the escarpment which directly 
preceded the volcanic cone. A small inclosurc, not 
hitherto referred to, surrounded the crater ; its precipices 
were about 60 metres high. The mass of the volcano is 
thus composed of two peaks, the highest of which (2,625 
metres) supports the crater Bory, extinct since the be- 
ginning of the century ; while the other (the Fournaise 
peak, 2,5 <5 metres), which is of later formation, suppoits 
the active crater. The products of this volcano are com- 
posed mainly of basaltic or vitreous lavas rich in chry- 
solite ; this mineral, so characteristic of modern eruptions, 
is often ejected in voluminous and compact masses. The 
products of the old volcano, which must at one time have 
occupied the centre of the three valleys of Cilaos, Salazie, 
and Mafatte, are quite different ; they are scattered over a 
trachytic mass which is only seen, however, in the beds 
of the torrents which drain the three circles above re- 
ferred to. 

Our porters, whom the sight of the volcano deeply im- 
pressed, were unwilling to follow us on to the lavas ; they 
remained at the Bclcombe Pass, and would not on any 
account on our return take charge of the rocks and vol- 
cano products which I had collected. Some maintained 
that stones were plentiful enough on the shore, and that 
it was useless to carry them from such a height ; others, 
affecting a gross superstition, would not touch what came 
from the “ fire of the good God.” I had to use a little 
trickery, and take advantage of the darkness to slip into 
their sacks my day’s collection. 


ARCTIC FOSSIL FLORA ^ 

T his third volume of Dr. Heer’s “ Fossil Flora of the 
Arctic Regions ".contains four very distinct chapters. 
The first of these relates to the Plants of the Coal-mea- 
sures of the Arctic Zone ; the second to the Plants of the 
Chalk Formation of the same Zone ; the third gives an 

» ** Flora Fossili^ Arnica.” Die Fo^sile Flora der Polariander von Dr. 
Oswald Heer. Drittcr Band. (Zurich. 1875.) 


account of the Miocene Flora of Greenland ; and the 
fourth is a review of the Miocene Flora of the Arctic 
Zone. For the material for the first three chapters of 
this volume the author has the Swedish naturalists alone 
to thank, and in addition, the Swedish Academy of 
Sciences has been at the expense of the several parts 
composing it, which will also be found in Vols. 12 and 13 
of their ‘‘ Abhandlungcn.” The fourth chapter is added 
at the expense of Dr. Hccr, and not only notices the 
Miocene plants referred to in the three first volumes, but 
also those collected during the summer of 1873 in Spitz- 
bergen by Prof. Nordenskjold. 

It would not be desirable here to do more than notice 
the general contents of this quarto volume, which contains 
notices of four species of plants found in the lower coal- 
measures of Spitzbergen ; of seventy-five species from 
the lower and of sixty-five species from the upper chalk 
of Greenland, of sixteen species from the chalk of Spitz- 
bergen, and of thirty-four species from the Miocene of 
Greenland, most of these species are illustrated in the 
forty- nine plates which accompany the volume. One 
remarkable fern, p 7 ‘otoptn’is punctata, Stbg., is referred 
to in the text as a proof of the occurrence of the coal- 
measures at Ujarasusuk at Disco. It was originally 
described from specimens found in the sandstone of 
Kaunitz, in Bohemia, which had been most generally 
described as belonging to the coal-measures ; it would 
seem, however, from the researches of Herr Feistmantel 
that the Kaunitz sandstone really belongs to the chalk 
formation, thus doing away with the only point which for 
a moment seemed to favour the existence of the coal for- 
mation in Greenland, seeming to prove that on both sides 
of the Waigat, at Disco, and at Half Island, Noursoak, 
the oldest sedimentary formations are chalk deposits. 
These from the former locality apparently belong to the 
Upper Cretaceous period, while the dark-biown rocks 
and sandstones of the north side of the latter locality 
belong to the Lower Cretaceous period. H igher up succeed 
the Miocene deposits, which are covered and penetrated 
by intrusions of the mighty basalt rock. 

From the many various localities now known in the 
Arctic regions for fossil plants, none indicating a marine 
origin have occurred to Dr. Heer. Steenstrup, jun., how- 
ever, has detected the remains of some maiine animals 
from the district of Atane, between Patut and Niick 
Kilerdlek ; here, in several places at an elevation of some 
2,000 feet over sea-level, he found Echinoderms and 
marine shells. Cyclosti^fna Nathorsti, very near C A 7 /- 
torkense, Haughton, is described as new from the coal of 
Spitzbergen. 

A glance at the list of the Miocene plants shows how 
changed the seasons in the Arctic Zone must be fiom the 
time when these plants were living and bearing the leaves 
which have been so well preserved. Hawthorn and 
brambles, walnuts, magnolias, and vines, not to allude to 
planes, Macclintockias, and many of the more delicate 
Conifers, seemed to have flourished ere the reign of ice 
came and burnt them up. The list of cretaceous fossil 
plants from North Greenland is accompanied by a list of 
the localities where they were collected. The collection, 
a very large one, is for the most part in the museum at 
Stockholm ; many of the species are described as new. 
The absence of insect life amid all this plant life is note- 
worthy, but two species, probably weevils, being described 
in this volume. 

Many countries have contributed the material for Prof. 
Heer to work out the history of the “ Flora of the Arctic 
World.” A great deal still remains to be done. Now that 
England, Denmark, and Sweden have done so much, we 
must look to Russia to contribute according to her means 
and the extent of her Arctic possessions ; she has done 
nobly in tracing out the contour line of her northern coast. 
We would now know more of the rocks that form it. 
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OUR ASTRONOMICAL COLUMN 
THK Douhle-Star B.A.C. 1972. — Capt. Jacob, review- 
ing the measures of this object, first registered double by 
Dunlop with his 9-feet reflector at Paramatta (No. 23 of 
the Catalogue of 253 stars), remarked of it in 1858 : “the 
angle is, on the whole, evidently advancing, and the dis- 
tance decreasing, but the measures are strangely wild, 
considering the easiness of the object, and seem to indi- 
cate the presence of some perturbing body.^' For com- 
parison the following may be selected : — 


Dunlop . . . 
llerschcl ... 
Jacob 

99 


O 

1826*00 Position ^ 2()‘0 
1835-02 „ 342-5 

i84(>-94 „ 34!<-S 

1S5273 „ 3507 

185*^ 17 » 35-17 


Distance 3-00 
3-86 


it 

it 


3*22 
2 -81 
2*18 


Jacob’s measures of 1858 are the last we find ; he con- 
sidered an appulse would take place about 1875. 

Dunlop says of the results in his catalogue similar to 
the above, the “ positions and distances are only estima- 
tions while passing through the field of the 9-feet tele- 
scope,” and no great sticss, therefore, need be placed 
upon them. If we assume that the rliangc of angle and 
distance is the effect of proper motion, a comparison of 
Sir John llerschePs measures of 1835, with the later ones 
at Madras, leads to the following fonnulio : — 


A a — — 0 7876 4 [8 8 o975'1 (/ - - 1850) 

A S — + 2*6026 — [8 81000] (/ - 1850) 

Whence we find for 1876 75, ])Oiilioii 34° *4, distance 
showing a considerable change since the last published 
measures, which should render it easy for one of our 
southern readers to decide upon the ( ause of the apparent 
motion. In the ca.^c of rectilinear motion the nearest 
approach would fill in i88r or 1882, on an angle of from 
so'" 55^ and m 1891 the component which we are taking 
lor the companion (though the stars appear of equal 
magnitude — the seventh) would be upon the jiaralleJ lol- 
lowing i"’ 2 . So much is to be gathered from the data at 
jircscnt in our possession. The position of the star for 
1876 is in R.A. 6h. im. 35s., N.P. U. 13S' 27'. — It should 
be added that the above fonmil.e give an angle of position 
for 1826 0, differing iflrom Dunlop’s estimation and the 
distance greater by 2] seconds. 

Till’ Second Comfi'of 1844. — The period of revolu- 
tion assigned to this comet by Prof Plantamour, of 
(leiieva, after a most minute discussion of the observa- 
tions, is upwards of a thousand centuries, with a prob.iblc 
error cf about thirty centuries ! Such a result may be 
regarded with suspicion by many, but let us see upon 
what grounds it has been founded. 

The second comet of 1844 was independently discovered 
by Mauvais, at Paris, on July 7, and two nights later by 
D’Arrest, at Berlin. It was obserced before the con- 
junction with the sun and perihelion passage until 
September 7, and was found at the Royal Observatory, 
Cape of (iood Hope, on October 27, and observed with 
great precision on forty-eight days at that establishment 
until March 10, 1845, when it was distant from the earth 
2*9, and from the sun 2*4. The later European observa- 
tions are those taken at the Ro>al Observatory, (^rcen- 
^ich, on March 4, and at Berlin on March 6. 545 

observations of position were available for the deter- 
mination of the orbit, and are discussed in the Ml moire 
sttr la Comi’te Mnuvais ilc Pannee, 1844, by Prof. J’lai t- 
started with the parabolic elements of N icolai, 
^ re-discovery of the comet in Europe 

.perihelion passage, on January 27, 1845. The 
perturbations due to the action of Venus, the Earth, 
Jupiter, and Saturn, during the whole interval of obser- 
vation, were rigorously determined and taken into account, 
and after a double solution of equations of condition 
founded upon normal positions, thus freed from the 
slight distortions due to planetary attraction, the devia- 


tion of the eccentricity from unity was found, with a 
probable error of only .yii part of the amount of this 
deviation. The resulting definitive orbit is an ellipse 
with a semi-axis major = 2183*8 ; the corresponding 
period is 102,050 years ± 3,090. This value of the time 
of revolution is founded ujion an arc of the comet’s orbit, 
extending to 204 ’, described in eight months. 

The aphelion distance of the comet is 4,366 times the 
earth’s mean distance from the sun, a space which light 
would require twenty-five days to traverse, and yet little 
more than a fiftieth part of that of the nearest fixed star 
according to our present knowledge, a suggestive fact 
when the visits of comets to other systems are under 
discussion. 

New Nebue.p.. — M. Stephan, Director of the Observa- 
tory at Marseilles, has communicated to the Paris 
Academy a list of twenty- three new nebula? detected with 
the Foucault telescope of o*8o m. aperture, which raises 
the number of such discoveries, so far published, to 120 ; 
but M. Sie'phan mentions that he has approximate posi- 
tions of about 400 now nebuhe, between 45“ and 100® 
N.JM)., and hopes yet to considerably increase this 
number. As might be expected, the twenty- three new 
nebuht? arc mostly very faint ; one only is called “ pretty 
bright — very small-round” in R.A., lyh. 6m. 47s.; 
N.P.D., 48^ iT* 7, for 1876*0. 


TJIK NORWEGIAN NORTH ATLANTIC 
EXPEDITION 

Reikiaviky July 27 

J N continuation of our last account we hear that the ex- 
pedition has been not at all favoured by the weather. 
Since it left Christiansund, June 27, it has met with no 
less than five storms (wind velocity, forty-five miles an 
hour); two in the “Lightning” Channel early in July, 
one at Tiiorshaven, one north of Faroe, and one at the 
Westman Islands (off the south coast of Iceland). It 
lias been only in the short intervals between these storms 
that any deep-sea work has been done. The last days of 
June were fine, so tlie expedition sounded, dredged, and 
trawled off Christiansund on the bank called “Storeg- 
gen.” Here the fauna was quite Atlantic ; on the outer 
edge of the bank the water deepened to 300, 400, and 500 
fathoms, and the icc-cold water was met with, yielding an 
Arctic fauna. Two large specimens of Umhcllularm (the 
same as earlier) were found, with a new star- fish and an 
animal which is quite new to the naturalists on board. 
Of smaller organisms there were also several new ones. 

In Lit. 63’ 10' N., long. F 30' W., a sounding in 1,050 
fathoms gave a temperature under 32” below 300 fathoms. 
The Votiit^^cu had to leave this station to lefit, as a sea 
had carried away the two fore-hatches. The course was 
shaped for 'J’horshaven, where the expedition stayed 
eight days to refit (July 8-15). The stay there was very 
interesting, especially for the geologists. 7'he formation 
of caverns at sea-level w.is an operation visible in all 
stages of progress. In the zoolite caverns of Naalsd a 
rich harvest of minerals was secured. 

The inhabitants of Thorshaven received the expe- 
dition very hospitably, and remembered, with great plea- 
sure, the stay of the Li^i^Jii/i/E^ and J^on iipiiie. 

After a trip round the main island to Westmanhaven, 
the Vorniocn left Faroe, July 16, and steeied for its Ja>t 
station. Bad weather brought work iiere to a speedy 
conclusion ; however, a series of temperatures were ob- 
tained, indicating ice-cold water at a depth of 300 or 400 
fathoms. On the north-eastern corner of the Faroe bank 
the depth increases very rapidly. In lat. 63 ' 22 N., long. 

3” 30' W., soundings gave 1,180 fathoms. A scries of 
temperatures gave 3 '4 4^ fathoms, 3*°*^ 5®^ 

fathoms, and the bottom temperature was 29'’*8. In Jat. 
63” 55' N., long 7' ro' W., 3o’'*2 in 677 fathoms ; in laC. 
63" 3' N., long. 10’ 1 5' W., 37‘’*2 in 256 fathoms. Fuithcr 
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west the bottom temperature was found to be 46‘'*2. Bad 
weather prohibited dredj^ing, so the course was laid for 
Reikiavik, but heavy S.W. winds and sea made the pro- 
gress very slow'. July 22, Iceland was made in the 
morning, but in the afternoon the weather got so wild and 
thick that shelter was sought at the Westman Islands, a 
group of small islands oif the south coast of Iceland. 
Here a slay of thiee days was made ; during one of them 
there was a heavy gale, in which steam was kept up. The 
visit here proved very interesting. The whole of the 
islands are volcanic ; a large old crater, with perpendicu- 
lar walls 400 to 500 feet high, is visible ; one side is 
standing, the other has been washed away by the sea. 
Two miles off is a more recent cone, 770 feet above sea- 
level, in full preservation, with a Jiollow 50 feet deep on 
top. The base of the cone is lava ; tJie cone itself, Avhose 
outline is beautifully gcoinetricnh is composed of loose 
Stones. The sea-biids arc very numerous, living in the 
countless hollow:* in the cliffs, w’herc they were hatching 
at the time of the visit. Whales, large and small, weie 
about the shij). 

'Westinanoy w’as left July 26, and Rt ikiavik reached 
that evening. On the south coast of Iceland the current 
was very strong to the eastward, and from Cape Skagi to 
Reikiavik its \iokncc Avas fearful. 

The Icelandeis reported that they have very s^'W-m 
had so bad a summer as this one- ]jcrpctual ->toi’n and 
rain. This has lu't been fa\ ouiablc to (he expedition 
except as regards rneteorolngy. lu this branch houily 
observations have bven regtilarly taken win u at sea. 

The exiKd’tion was to slay at Ked.i ivik luc 01 six 
days for coaling and for m igmctic base observaiioas. 
Hardly any magnetic obiaavalions ba'-e been obtabuH at 
sea, the weather having been b^nCtcious. It w.is 
intended to <p\c up making the circuit of Iceland (the ice 
on the north side w'cnt away in June), and tc* take up a 
line south of Iceland, and then stia'glat a( loss to Norway, 
about to Nanisos. TI»c scicntifi staff is v cry well c'on- 
tented w'ith tlie results g,.iijed, in spile of the bad 
weather. 

i /'V (O// a no! it i r (\v ) cs/ (>nd. hi) 

The Atlantic Expedition, under the leadership of Prof. 
Mohn and Prof. Sarj, sent by the Norwegian government 
for the cxplor.aion of the North Atlantic and for making 
a toil} round Iceland, give some intelligence as to their 
proceedings in a letter from Thorshavn (Faroe Islands), 
dated July i i arid 1.4, printed in the Clinstrmiaiicw'spapcr, 
Afon^iiii'/iriui, of Aug. 2. 'fliis letter, the '-ubstance of 
which we repioduce, gives information on the cuiise of 
the expedition in 0];en sea, alter its having left Clnistian- 
sund. On June 27 the steamer left Christiansund and went 
westw'ard. In the evening soinulings w'crc taken at a 
depth of 87 fathoms, and the temjieraturc of the water 
proved to be as high as 7'’ C., between 10 fathoms and 
the bottom. The following day, the island Slorcggen was 
reached ; the temperature of the water was here yV’ C., at 
adL]>lh of 230 fathoms, and the animal life, belonging all 
to the ‘Svarin icgiou,” was of the highest interest. On 
the 29th, the ^Itaiiier going iurtlier w'ostward, the depth 
still increased r ncl soon 1 cached .418 fathoms, where the 
thcimomeUr tliowed an icy-(old sheet of water, sharply 
divided from the upjjcr wsarmer sheet, the temperature at 
300 fathoms being + 6', and - 1 at the depth of 418 
iathoms. On the 3oLh the w'cather was veiy fine, and the 
trawl-net was used, an English fishing-nel, which brought 
some remarkable forms (e.gx large IJ tJ>cll}fc} w) from the 
depths of the cold sheet of water. On july i the ther- 
mometer showed - 1° C. at the depth of 570 fathoms. 
In the aftcinoon the weather changed, the wind began to 
blow very stiongly from S.S.E., the barometer fell, and the 
steamer took a S.K. direction. On J uly 2 the w’ind reached 
the strength of a storm, the waves haci a height of 18 feet, 
which height diminished afterwards to 12 and 10 feet. The 
bad weather continued until July 4, and it was not till 
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the 5th that the steamer could return to her former route, 
and the soundings and the fishing could be continued On 
the 5th soundings w'cre taken at a depth of 1,050 fathoms, 
temperature at the botiom - C. The dredging 
apparatus was sent to this depth, and dragged for six 
hours : it brought up a very interesting collection, which 
proved that even at this depth, and in such cold water, 
animal life is very \ariablo at different paits of the 
bottom. But the zoological labours were soon interiupted 
anew by a gale coming from the south ; the height of the 
waves was measured and found to be 25 feet, and the 
steamer received some damage, w'hich forced the expedi- 
tion to go to the Faroe Islands. On the 8th the expedition 
landed at Thorsliavn, and it was not till July 14 that, 
necessary rcjiairs being made, the steamer could go 
further. These circiiinslanccs, and the reports of much 
ice round Iceland made it very ])vohablc that the expe- 
dition will not make, this year, the projiosed ioiir round 
that island. 

The scientific results of the expedition — says the writer 
of the letter— are already consideiablc. The depths of 
the sea, and the .disti ibution of temperature with the 
depth are certainly such as might be supposed, but the 
animal life exhiints a much gicatcr variety of forms than 
could ever have been expected, so that the explorations of 
the sirnmer will give a very gencr.il idea as to the organic 
life of this latitude. 


il/A\ O. C\ A7’(WAkV EXPEinriOX TO NEW 
01 JXILI 

A Good deal of speculation has been rife as to the 
^ abo\e expedition of Mr. Stouc (Cf. //vs’, 1876, p. 
303) into soudveastern New (iuinea, as the collections 
sent by the Itali m traveller, DbVlbeitis, had by no means 
answeicilthc expectations of naturalists as regards novel- 
ties, and as Mr. Stone was known to have engaged the 
seiaiccs of two gootl /u i /‘iira/t lU's in the persons of 
Messrs, rctteul and Broanbenl, it was confidently ex- 
pected that a great deal that was new to science would 
be bi ought to light. After a cursory examination of the 
birds obtained during the expedition, it becomes quite 
evident that the ncighbouihood of l*orl Moresby is a very 
unproductive one as regards ornithology, when compared 
with the rich fields in the north-western part of New 
Guinea, which have lately yielded as many as tifiy-lwo 
undcscribed species of birds to the Italian traveller. Dr. 
licccari. At the same time Mr. wStonc’s collection has 
taught us some very interesting facts by proving that the 
J’apuan element in the avifauna of south-eastern New 
C7umea, consists rather of Aru forms than of Salwatti or 
Dorey species. Many birds are, as might be expected, 
specifically the same as those of Ckipc N'ork, but the large 
number of Aru birds is very striking. I am preparing a 
full account of the collection for publication, but racan- 
A\hilc 1 send a notic'c of the expedition for the readers 
OT this joarnal, and add shoit details of one or two species 
A\hich appear to be nc'v to si ience. 

Mr. Stone started from Somerset, Australia, on October 
21, 1875, and after remaining a few days at Yule Island, 
where Signor d' Albertis was then collecting,, he readied 
l^ort Moresby, New Guinea, about sixty nnles further to 
the south-east, on the 29th of the same month. Although 
his principal object in visiting the island was to gain 
ethnological and gcograjihical information, he took 
with him, as mentioned above, two taxidermists. Anua- 
pata, where he erected his tent, is situated upon the 
shores of Moresby harbour, in long. 147*^ 7' E., and lat. 
9^’ 28' S., and from here sevcial preliminary excursions 
were made. At first the natives showed some fear, but 
on seeing that the object of the visitors was peaceable, 
they soon gained confidence, and the younger members 
of the community frecjucnlly assisted in carrying back 
the game shot. During the months of December and 
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January rain fell in considerable quantities, and both the 
collectors were laid up for many days with fever and 
ague, which retarded collecting, but altogether about 450 
skins of birds were obtained from a radius of about thirty 
miles inland from Port Moresby. In the immediate 
neighbourhood of Port Moresby birds were plentiful, but 
the beautiful Bird of Paradise ra(^gianij) is only 
found in the thick forests on the mountains of the interior. 
Parrakeets, parrots and cockatoos, pigeons and doves, 
were numerous among the jungle, and the belts of tall 
trees along the rivers Laroki and V etura. 7'he farthest 
point reached inland was IVIunikaira, situated about thirty 
miles to the north-east, the difficulty in proc uring natives 
as carriers preventing Mr. Slone from proceeding further ; 
at this point he made a camp for several days, but the 
wet season and consequent unhealthiness of the place 
precluded further exploration. 

The following birds appear to be undescribed : — 
yElurccdii'i s/oni/, Stone’s Cat-bird, like /?RM(>/dc's, of 
N.W. New Guinea, but (lislinguislied by a black head 
and uns])Otted abdomen, llab. Laroki River. 

J>/i «'itm 7 iib} fl-coronaii{ 7 n (Red- crowned Flower-pcckcr). 
Although having a led spot on the breast, like IK I'ltl- 
7 ic)afit 7 /t^ D, si/t/sfacncr/n\ <S:c., this species differs fi 0111 
them all in having the back purplish, with a scarlet crown 
and rump. 1 cannot find any species agreeing with it. 
llab. Port Moresby. 

yauiluTiun 7 trculz/iw/iij closely allied to y.Jiyp(r 7 tOLlt 7 -ous^ 
bill dihering in its crown being of a ruddy violet, the 
under tail-coverts being black, and the under- surlacc also 
ruddy violet, without the strong diestnut aiipcaranceof J, 
hvJuvnoLhiTKS, llab. Latoki River. 

R. liowDi Eg SJIARf’K 


ABSlI^JCr KKPORT TO NATURFP^ ON NX- 
RERIMKNTATION ON ANIMALS FOR THE 
ADVANCE OF TRACI ICAL MhDICINE' 

VL 

Expcri})ii 7 ilabi'o 7 i u’R/i Nii/ifc 0/ A 771 v/. 

I N the progiess of scientific therapeutics no addition to 
the cui alive rcsouiccs of niedieine has of late at- 
tracted more attention than tlie nitrite of ani}I. This 
agent is now one of the useful agents m the hands of the 
physician, and, what is most to the ]nnpose, it is one of 
^he most useful for relieving the cruellest and paintiillest 
diseases. The discovery of the pro]»crties it possesses 
resulted in the purest v ay fioin expenmental study, the 
lecordof which 1 am entitled to wiite as the one who 
introduced the agent into medicine, defined its mode of 
action, and thereby determined its phice in the lists of 
curative chemical substances. 

Nitrite of amyl was disco\eied by Balard thirty years 
ago. It was examined afterwards by Kieckher. It was 
made by the action of nitrous acid on amylic alcohol, 
and the vapour of it w'as said to produce headache when 
it was inhaled. Many years passed before any fuither 
observation was made upon the substance, and indeed, 
Gregory, in his edition of “ Organic Chemistry,” published 
in 1852, merely refers, and that incidentally, to the nitrate 
of amyl. He passes over the nitrite in silence. 

"I'he observation that the vapour of nitrite of amyl 
causes headache, or rather a sense of fulness of the head 
^c^dache, rested, I believe, on the observations of i 
Kieckher, and was not improved upon until Prof. Guthrie, ' 
‘^nd now ot the School of Mines, London, 
l^ticed, while distilling the nitrite, the further facts that 
being inhaled, induces flushing of the face, 
r pi c ion of the heart, a peculiar breathlessness such 
running, and disturbance of cerebral 
’ These facts, published by the learned professor, 
became known to Mr. Alorison, a dentist practising in 
* Continued from p. 201. 


Edinburgh. Mr. Morison thought that the vapour of 
nitrite of amyl might be a powerful stimulant, and might 
be made use of in cases of sj-ncope and exhaustion. 
He brought a specimen of the compound to London, and 
placed it before the College of Dentists, of which he was 
a member. The Council of that Institution thereupon 
submitted the specimen to me for investigation and re- 
port, with the request that 1 would hilly inciuirc into its 
physiological and therapeutical properties by experiment. 

The first public record of my researches, commenced 
in this manner, was read to the physiological section of 
the British Association for the Advancement of Science 
at the meeting of the Association held at Newcastlc-on- 
Tyneini863. It is unfortunate that by sonic accident 
the original paper as it was read at the meeting was not 
included in the volume of Transactions of the Associa- 
tion. A short and fair abstract of it was, however, pub- 
lished in the Medical Ti 77 tc^ a 7 id Gazette (Sept. 26, 1863, 
pp. 334-5). The first rcmaikable effect I observed upon the 
living body from the vapour of the nitrite was the peculiar 
redness of the skin. On the face a deep blush was excited 
by inhalation of the vapour, which blush soon became a 
perfect crimson. With this there was a rapid increase in 
the motion of the heart, and following upon the same there 
was quickened respiration and panting. These observa- 
tions, which resembled those noted by Prof. Guthrie, were 
taken in a systematic manner from symptoms produced 
on myself. A piece of paper was rolled into the form of a 
funnel, the nitrite was dropped into the Ojien mouth of 
the funnel, and then I inlialcd vapour from the funnel 
until distinct objective and subjective symptoms were re- 
cognised. Dr. Gibli, afterwards known as Sir George 
Duncan Gilib, took notes of these signs as they were 
developed in me, and then he himself inhaled while I re- 
corded symptoms. Afterwards Mr. Kempton, a member 
of the Council of the College of Dentists, submitted him- 
self to expoiiment. The result w\as the confirmation of 
certain very extraordinaiy phenomena induced by the 
nitiite, but what the natuic of those phcnomcn.i could 
be was unknown. One thing w'as certain, that here was 
an agent of great potency in its action on the animal 
economy, and therefore of promise as an agent for cure. 

' 'file question was what disease would it cure or alleviate t 
Towaidslhe relief ol what class of human maladies could 
it be applied t 

1 should have been well content if I could have pursued 
thisinquiiy solely by observation on man. But soon I 
found that the expenmental pursuit on the human animal 
was far too dangerous a iiskto be ventured upon. An 
enthusiastic adventurous experimentalist in my laboratory 
made a few inhalations loo many, and well nigh paid the 
penalty with his life. 'Llic rapid action of his heart was 
followed by confusion of the senses and by sudden prostra- 
tion, and extreme pallor and faintness from which there 
was not a safe recovery for two hours, nor a complete 
recovery for two days. The only lesson taught by this 
expel icnce was that the original idea of using nitrite of 
amyl for the cure of syncope was false. All else was as 
dark as ever, and if I had had no other means of research 
at command, 1 should have laid this now valuable remedy 
aside as a dangerous substance, a substance not to be 
added to the armoury of practical medicine. 

In this dilemma it seemed to be justifiable to test the 
action of the agent on animals inferior to man. 

The first point to be ascertained was whether this sub- 
stance acted after the manner of an anaisthetic. Animals 
therefore of different classes, frogs, guinea pigs, cats, and 
rabbits, were subjected to its v.ipour as I had been ; but 
the inhalation in their case was carried further, and they 
were allowed to pass into insensibility. Ihe insensibility 
appeared to be death, and in the warm-blooded animals 
was death. 'J’he consciousness of external impressions 
remained until the moment of collapse, then tJicre 
was insensibility, but then also in the warm bloods the 
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life had ceased. Thus it was shown that nitrite of amyl 
was not an anaesthetic. It did not produce sleep. ! 

After the life of llie animals of warm blood was sud- 
denly extinguished by the vapour,— and apparently the ' 
extinction was without pain,-- -I remarked that the in- I 
ternal organs of the body after the death were in some ' 
instances exceedingly congested with blood. The lungs j 
and the brain were commonly in this state ; but it struck j 
me, though I could not explain the fact at the moment, 
that exceptionally these organs, when the death of the 
animal was instantaneous, were left quite bloodless, and 
actually white in their texture. Furtlier, I observed that 
in the warm bloods the muscular irritability remained for 
a very long time after death, often for many hours. These 
phenomena were strange on tlie warm-blooded animals, 
but they were trilling in comparison with what was ob- 
served on cold-blooded animals. I discovered that in the 
frog the complete insensibility, and, as it seemed, absolute 
death, produced by the nitrite was not death really, but a 
suspended animation, a condition like that which has 
been called trance in the human subject. A condition of 
simulated death so perfect that no sign of life could be 
obtained, and yet from which, after so long an interval of 
time as nine days, the animal would wake up and enter 
again into life as if nothing had been done to derange its 
life. During all this time the limbs of the animal re- 
mained mobile ; not a muscle was stiffened into the 
rigidity of death. There wms induced, in fact, not only 
the trance of the human subject, but the corresponding 
cataleptic state of the muscular fd^rc. In addition 1 
learned that during this state of suspense of life, the blood, 
though it was darkened and deprived of its capacity of 
becoming oxidised, and otherwise changed, was held in the 
fluid state. Like the muscles, it remained fiee of the 
change called pcctous ; it did not coagulate. 

The next step in the investigation had relation to the 
action of the nitrite on the vessels wdiich constitute the 
minute circulation. The change in the circulation in 
the web of the frog under its iniluence was carefully in- 
vestigated ; the condition of the circulation tlirough the 
semi-transparent car of the rabbit while the animal was 
breathing the vapour was also carefully investigated. 
The result of these inquiries was to discover that nitrite 
of amyl exerts a direct action on the nervous function, 
and that the action consists of a p.iralysing influence on 
the nervous mechanism by which the minute arterial 
system is controlled and governed. To rejicai tlie words 
of the report I made to the meeting at Newcastle, 
'^the action of the nitrite \vas diiectly on the nervous 
system, and that such action, transferred to the fdaments 
of nerves surrounding the arterk^, paialvscJ the vaso 
nerves, on which the heart immediately injocled the 
vessels, causing the peculiar redness of the sl:in a.nd the 
other phenomena that have been narrated.” 

In this preliminary inquiry I advanced the new propo- 
sitions that wc had in our possession a chemical sub- 
stance which, being introduced into the body, overcomes 
the arterial tonicity, and causes phenomena analogous to 
those changes in the vascular current which follow upon 
division of the sympathetic nerve. 

I further suggested that in cases of trance and cata- 
lepsy in the human subject, some substance analogous in 
its action to the nitrite is produced in the body by some 
error of secretion, some modification of the animal che- 
^mistry, and that the foreign substance so engendered is 
the cause of the disease. The first of these propositions 
is, I consider, proven ; the second is .not proven by any 
new research, but is still the most reasonable exposition 
of the phenomena to which it refers. 

In continuation of experiment on the action of the 
nitrite of amyl on the nervous system, 1 studied next its 
local action, and came to the conclusion that its action 
on the nervous matter is not through the blood, but by 
direct impression through the nervous cords to the vas- 


cular motor nervous supply. I compared other bodies 
of the nitrite order— such as nitrite of methyl, ethyl, and 
butyl — with it in their operation. I compared it in its action 
with emotional shocks, :ind correlated the blush on the 
cheek or the pallor of the check which it produces wuth 
the blush or pallor induced by the impressions creating 
shame, fear, or other similar passions. 1 traced, through 
the whole of the phenomena induced by the agent, the 
action of the base amyl, and the effect of the addition of the 
elements, nitrogen and oxygen ; and I showed that when 
oxygen and nitrogen are brought into combination with 
the base, the physiological elfect is modified and the 
specific influence of the substance on the vascular sys- 
tem is declared. I was led to compare the action of 
nitrite of amyl with other chemical bodies, and, using it 
as a key, was cnviblcd to show the analogical action of 
many other compounds. Notably, I pointed out from 
the observations collected during tliis inquiry, that alco- 
hol produces its influence on the extreme vast ular system 
by the same paralysing process, by iuvesdgaiing the 
effect of the agent after its long-continued inhalation, I 
w^as able to show that it induces changes in the circu- 
lation of the lung which lead to congestions and even to 
hemorrhages like those which occur in some forms of 
pulmonary consumption, and thus the ntrvuus origin of 
consumption of the lungs was brought fairly under notice 
as a new element of study in the clinical history of that 
fatal disease. In yet another series of observations I 
learned that r.ibbits afllicted w’itli a singularly loatli 
some skin disease- rcscmlding in man — re- 

cover lapidly in an atmosphere containing the nitiitc 
vapour ; that the dry and colouricss and scaly skin of the 
animals become sutiusc I wnh blood; that with this 
increased capillary circulation the scabs fall o.f and 
hcaltliy skin begins to appear ; that the fur of the animals 
begins to grow; that the general nutrition of the animals 
is soon improved, and that within a montii their eiuc is 
completed. 

From my point of view the disrdosiire of these facts 
alone were a sufficient vindication of the line of research 
by experiment on living animals pursued with the nitrite 
of amyl. They weie, however, very poor indeed, when 
they arc comp.ired with another ili .closure of fact which 
came out of the same cxpci imcnLiJ rcseaich. 

In iS ()3 1 had learned that the uilluencc of the nitrite 
of amyl was on the nervous vascular siqiply, th<it it paia- 
l>sed temporal ily the nervous action, and tliat the v.iscu- 
lar redness k induces is due to this paral)sis. In the 
succeeding year 1 follow'cd up this subject moie closely, 
and by an extension of observation 1 vv<is led to the con- 
clusion that in the nitrite of amyl we li.ifl found the most 
potent chemical agent tliat had ever been discov'cred for 
ovtnommg muscuLir sp.isin gcncially. The singular 
cataleptic and passive slate of the voluntary muscles was 
an evidence of this fact, and it tallied with the earlier 
observation of the eilect on the vascubtr tension. In 
addition, 1 ->aw that in this nitrite I held a sub- 
stance which would not fix itself with the tissues of the 
animal and require to he eliminated by the slow process 
of fluid excretion througli the kidney or skin, but that, 
ow'ing to its msohibihty and volatility, it would escape hy 
the organs of respiration as w'cll as by the other ih.mnels 
of elimination. 1 had learned, indeed, that in animals 
like frogs, from the bodies of which, owing to the thick- 
ness of the cutaneous tissue, the tniiispiration is easy, the 
spontaneous evaporation of the niliitc, extending over the 
long period of nine days, was s-ifiicient of itself to lead to 
restoration of vital function. 'I'hc study of the whole 
series of facts, when the facts were carefully collected and 
weighed, led to the demonstration that the original view 
as to the nitrite of amyl being a stimulant and an extreme 
I excitant was wrong ; it disclosed that the phenomena of 
. excitation, as they at first seemed, were phenomena really 
I of suppressed nervous function, that the vascular injec- 
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tion meant loss of vascular resistance, and that the sup- 
posed stimulant was indeed a paralyser of the most 
active kind. 

In turn this reading of the true physiological action of 
the nitrite of amyl led me safely to its true therapeutical 
value, and the result was that its exact place in therapeutics 
was fixed correctly before ever it was used for the treat- 
ment and cure of disease. At the meeting of the r.riti'-h 
Association for the Advancement of Science held at Bath 
in 1864, I pointed out its therapeutical position. The 
application of nitrite of amyl as a new remedy for the 
use of the physician was clear : it was a remedy to 
be applied in controlling muscular spasm. It was, I 
said, selecting for my illustration the most terrible and 
typical of all the spasmodic diseases, it was the remedy 
even for tetanus or lockjaw, and this view 1 aftcrwaids 
demonstrated by the direct experiment of neutralising 
strychnine tetanus in the frog by the application of the 
nitrite, of suspending the tetanic symptoms by the agent 
until the strychnine was eliminated, and of ])hysiologically 
curing a disease which had been physiologically produced 
and wliich, but for the antidote, would have been irrevo- 
cably fatal. 

So soon as the therapeutical position of nitrite of amyl 
had been discovered by experiment the practical adapta- 
tion of it was comparatively eas)^ I had only to learn 
how it had best be administered ; how to administer it, 
by iiilivil.uion, by the mouth, b) subcutaneous injection ; 
how to make it combine with other medicinal substances, 
and how to select the most suitable suliotanccs with which 
to join it in combination. The lesearches in these direc- 
tions were all conducted on human animals, or rather on 
one animal — the expcnmenl.itor himself. 'The modes of 
administration were alst) lecorded for the guidance of 
practitioners, and the remedy was in time fair Iv launched 
on a true scientific basis, its action explained, its use 
described, its effects predicated. 

I spent three years in research on the physiological 
properties of nitrite of amyl in order to discover its pl<icc 
as a means of cure of human maladies. If I had spent 
thirty years instead of thiec the time and labour had not 
been badly repaid. The practical lesults of my work in 
the benefit conferred on mankind in mitig.ation of suffer- 
ing and in cuic of diseases of an intractable nature have 
been rapid in their course beyond expectation. Dr. 
Lauder Bi unton first tried the a])plication of the nitrite of 
amyl for the relief of one of the most aeutely jiaiiiful of 
the spasmodic diseases, the disease known as angina 
pectoris, and gained an immediate success. Dr. Anslie 
came to me for the remedy in a case where a man was in 
the pangs of death from acute spasmodic asthma, and 
after fivx’ minutes of the inhalation of the vapour found 
his patient bieathing witli the most perfect freedom, or, 
as he expressed it to me, the man became conscious and 
natural in a few ccconds s j soon as tlie physiological 
action of the remedy took effect ; it was like dragging a 
drovyning man out of the water.’^ Dr. Farejuharson ad- 
ministered the vapour to a man in excruciating agony 
from colic, and witnessed the same relief so soon as the 
physiological effect was produced. 

A little later came the application of the nitrite of 
^^myl for the treatment of tetanus, the crucial trial of the 
which I had originally proposed. Mr. Foster, 
te was the first surgeon to put it to the 

wftl disease. A man, after an injuiy, was seized 

tetanus. In the spasmodic grasp of the malady 
lolled up like a ball.’^ Under the inhalation 
nnH nitrite of amyl his muscles relaxed, 

tmtirtn spasm threatened to recur the adminis- 

rnntr^r^ir^« paralysing agent relaxed the 

the remeH* days, during which an ounce of 

by inhalation, the death from 
of th? holding on, the cause 

of the spasm became inactive, as 1 had anticipated, and 
the recovery was secured 
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Two other equally successful instances of this same 
kind have been recorded, and locently Dr. Fowder, of 
New York, has published a fouith experience identual 
in character, but wdth a remarkable additional fact 
appended. I'lic sufferer wlio was, as we should once 
have said, fatally stricken with tetanus, luadc a primary 
recovery under the administration ul tiio niiiitc of amyl. 
Unfortunately the supply of the remedy lan cut, and 
before a new supply could bo obtiintd the teinnic 
spasms icturned and continued with increasing vio- 
lence. At last the remedy was rcobiained, and alter a 
lapse of sixty hours w^as rc-administered. The lelaxalion 
of the tetanus was again secured, the return of the spasm 
was controlled over a period of several days, and once 
more the art of the physiologist was rewarded in the re- 
covery of that stricken patient from one of the most 
terribly excruciating forms of painful death. 

I liave put no word of my own experience on the use of 
iiitiitc of amvi. long r nd successful though it has been, 
on the present lecoid. 1 liave sii])plied but a few typical 
facts from the experiences of other observers, and if 1 
could put in all it would be but the record of the uses of a 
remedy which is as yet but beginning to be apiilied ior 
the cure of painful di^icases not only ol men, but of lower 
animals also, especially of dogs and horses. 'The point I 
want to keep in mind is that the results alieady obtained 
arc the fruits of experimental incjuiry. I stocnl at the 
gate of the place' whe re this new remedy came from. 1 took 
It first as a physician, from the hand of the chemist. I de- 
termined its place in medicine. Then other men look it 
fiom me, and coiifamed my estimate. Thus the hisloiy of 
this remedy is made clear from its beginning, and it is most 
just to say that if 1 or some one else, given to like iiictluid 
of le.'icarch i>y experiment, had not tesLod the ay, cut in 
the same way, the results that have already been oi)t lined 
lioin it had lieen lo>t. Whether the results arc woithy 
the method — whether, for instance, the experiment of pio- 
diicing and curing tetanus in a bog is warr in table in 
order to discover a ]'lan by which tetanus induced in man 
by Jiatur.il disease can ])e ciinal by.iit these aie the 
serious kind of questions on which opinion is now divided. 
It ij my iluty to show the pra^ Lical arguments in favour 
of the cx])erimcntntion. 

BJ \JAMIN W. KK IlARl^SUN 
(7'o hi Loniitfued.) 

NOTES 

On Friday lad, hi the House of Cununon*, Mi. Kied 
aslvtd wliethei the mcmoiial, already ])riiitcd iii our columu'?, 
signed by many (g tlie most eni.iicni men of science in 
the kingdom in iavuiu ot llic edablhhiacMjl of a ]icuiiaiici)t 
iMusCuni of Science had hceii pic^entcd lo iJie Luid l‘iesideid 
of the Council ; if so, whether he liad any ohjoclion to laying 
it upon the table of the House; and vvlictlier the Coveiniiicnl 
Iiropose' to lake any action in the matter. —Loid Saiidon in 
re*p]y stated that he was glad the lion, gentleman had called at- 
tention to the iiiipoitant memorial to the l.ord ihesivkiil of the 
Couned, vvliieh had been signed by, lie miglit almost ..ay, J1 
the most eminent men of Lclenee in the kingdom, in fivourof 
the establishment of a permanent Aluoeum uf Science nt S-nitli 
Kensington. 11c added that it was one of the many giatibiiA; 
re.sults of tJie remaikablc exhibition oC bcitmtific appaiatu.. which 
wc have had the .sali. faction of getting together at South Ken 
sington, with the assistance of the leading men of science both 
of this countiy and of almost every civilised State. J .ord Sandon 
promised to at once lay the paper on the table of tlie Ilounc. 

He was not in a po.dtion to say what action will ]>e talc«n 
respecting it, but assured the hon. gentleman that it was recfivmg 
the but consideration of Her Majesty’s Government. 
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A MoVKMENT at last has been made by I^ord Aberdarc, late 
Lord President of the Council, to obtain statistics relating to 
Secondary Education. On the 4th he asked the Duke of Rich- 
mond, the present I.ord President, whether he had the means 
of making a return of the number of schools in England and 
Wales in which instruction was given to children above thirteen 
years of age, and if he had not, whether he would take any 
measure to supply such deficiency. There had been exhaustive 
inquiry into the universities, public schools, and elementary 
schools, followed by legislative action, but there had been no 
inquiry into the state of the schools — such as the endowel 
schools throughout the country • which occupied a position be- 
tween the elementary and higher-class schools, and he believed 
that on inquiry it wouhl be found that large districts were insuf- 
ficiently supplied with the means of obtaining such education. 
He knew it would be impossible for tiie I.ord President, how- 
ever well disposed, to furnish the same amount of information 
on this subject W’hicli would be supplied thiough the medium of 
a Royal Commission. We certainly want not only these statis- 
tics, but town and country organisations, which are impossible 
without them. 

No occasion has before drawn together so many distinguished 
men of science from abroad, in various departments, as the 
Centennial Exhibitition at Philadelphia. Witliout attempting 
to enumerate all who might be mentioned in this relation, .5/7//- 
Journal recalls, from Great Britain, Sir William Thom- 
son, the well-known physicist, who is President of t!ie Judges on 
the XXVth Group — Instruments of Precision and Bcscaich; 
Sir John Ilawkshaw, the eminent engineer who was last year 
President of the Biitisli Association; Sii Charles Reed, Presi- 
dent of the XXVUItli Cioui* of Judges— for Education and 
Science ; Capt. Douglas Gallon, President of the Judges under 
the XVHlth Group — Railway Plan^, Xc. ; Mr. I'iaac Lowthian 
Bell, the most eminent iron metallurgist in Great Britain, and 
author of the well-known treatise on the “ Chemistry of the 
Blast Furnace,” President of the Judges of Group I. — Minerals, 
Mining, Metallurgy, Xc. ; Dr. Wdham (Idling, 5\’aynflele Pro- 
fessor of Chemistry in the University of Oxford, Secrctaiyof the 
Board of Judges on Group III -Chemistry and Pharmacy, cS:c. ; 
from Sweden, Prof. Adolf E. Nordenskjcjkl, Prof. C. A. Ang- 
strom, Polytechnic Institute, Prof. O. M. Torrell, Chief of the 
Geological Survey of Sweden, and Richard Akerman, of the 
Royal Swedish School of Mines, all from Stockholm, under 
whose immediate superintendence the excellent geological, 
mineralogical, and metallurgical display of Sweden, at the 
Exposition, has been made ; from Russia, Major-General 
Axel Gadoline, an eminent Russian engineer, and Prof. L. 
Nicholsky, Mining Engineer and adjunct Professor at the Mining 
School of Si. Petersburg, who is in charge of a .systematic col- 
lection of Russian minerals— the only systematic mineral collec- 
tion in the Exposition ; from Germany, Dr. Wedding, Royal 
Prussian Counsellor of Mines, Dr. Rudoljih von Wagner, the 
well-known editor of Jahresho'uht^ and Dr. G. Seel- 

horst, of Nuremberg ; Irom France, M. L. Simonin, J. P. 
Kuhlman (his), M. K. I^evasseur, and M. Emile Guimet, of 
Lyons ; from Italy, Prof. Emanuel Paterno, of Palermo ; from 
Mexico, Mariano Barcena, the mineralogist. The Emperor of 
Brazil, without claiming the position of a man of science, mani- 
fests the most intelligent and cultivated understanding of all that 
is most worthy of notice in scientific methods, his inquiries ex- 
tending to everything which should interest the head of a great 
Continental empire. Prof. Nordenskjold, on July i, left on his 
return to join a new expedition of discovery to the seas of 
Northern Siberia. 

Tiiic number of statues erected by the French to their 
men of science is fast enlarging. Lately we had to mention the 
inauguration of M. Elie dc Beaumont’s monument in Normandy. 
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We learn from the papers of Dauphine (in the south-east 
comer) that Grenoble has just rendered the same honour to 
the celebrated Vaiicanson, one of the greatest mechanicians of 
the last century. It was he who invented the chain for com- 
municating motion at a distance. He used it with an ad- 
mirable sagacity for constructing the first spinning machine and 
automata. Vaucanson’s automata were deemed a century ago 
a wonder of the age. He was a candidate for adroisrion to the 
Academy of Sciences, but was rejected by the influence of the 
Court party, to whom he was obnoxious. Louis XV. was 
higlily pleased with the result of the election, and he was heard 
.saying, ** We will ask him to construct for us an automaton 
Academician.” It was> Vaucanson’s own collection which formed 
originally the jiriniitive stock out of which the Conservatoire 
dcs Arts el Metiers was grounded. 

Tuk number of visitors to the Loan Collection of Scientific 
Appaiatus during the week ending August 12 was as follows : — 
Monday, 8,991 , Tuesday, 3,458; Wednesday, 424; Thursday, 
388; Friday, 359; Satuiday, 3,372; total, 16,992. 

Anew geological map of Scotland by Piof. Geikie, Director 
of the Geological Survey of Scotland, is about to be published 
by Messrs. W. and A. K. Johnston. It is on the scale of ten 
miles to one inch, like the tourist map which the same firm 
published some years ago, and which has been found so useful 
by all travellers in Scotland. The new map has been engraved 
with special reference to the requirements of the geologist. It 
is not too crowded with names, and instead of the old meaning- 
less hill- shading, it has the heights marked by small tiiangles 
and reference lignres. 'I'he geological information inclutles the 
most lecenl observations. The chief lines of dislocation arc 
marked in strong black lines ; the general dip of the formations 
is shown by ariows. In addition to the older rock.';, the map 
shows the position of the more imjiortant raised beaches, river 
alluvia, tracts of blown sand and g lacier- nioiaines. Round the 
edge of the sheet a series of sections has been engraved to illus- 
tiale the geological structure of each great division of the 
country. We understand that the mat) is to be ready fur the 
meeting of the Biiii.sh Association next month in Glasgow, 
and therefore in time for the geological tourists, wdio will, no 
doubt, spread themselves over Scotland at the close of the 
meeting. 

We learn from the Nno York Tiibnnc that Prof. Henry look 
the opportunity at the last meeting of the National Academy of 
Sciences, to ,ay a few words about the Smith.sonian Institution. 
Its funds at present, having been increased by donations and 
judicious management, amount to 7,000, although $600,000 
has been expended on the building, and the original legacy pro- 
duced only $541,000. Congress has enacted several liberal 
measures which have been of great service to the Institution and 
have relieved it of many cxiicnses, such as the cost of caring for 
the grounds and library ; and latterly an appro['riation of $20,000 
per ycai has cleared the cxiicnse of the National Museum. This 
liberality has enabled the Smithsonian to devote a larger share 
of its income tow'ards publishing works of original research, and 
to defray the expense of its system of scientific exchanges, which 
has the whole world for its field. The ])ublications already 
issued and under way were enumerated. Prof. Henry said that 
it was contemplated to authorise a series of experiments to deter- 
mine accurately the rate of increase of the earth’s temperature at 
progrc.sbive depths. This was now rendered more practicable 
than before by the number of artesian wells in the country. 
Another project included new and careful experiments on the 
velocity of light ; that furnishing one of the means for ascertain- 
ing the distance of the sun. Some steps had been taken to carry 
out this project, and a gentleman had promised to give a special 
fund for the purpose. The work of obtaining accurately the 
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wcigH'^ of the earth by the method devised by Cavendish would 
also probably be undertaken anew, there being at the present 
day means for this purpose than those of the old experi- 
ments. Prof. Henry alluded to his own advancing years and 
his anxiety to have the Smithsonian in a j^osition of permanent 
security before the close of his life. The accumulations of the 
museum already overstock the building, and when the collec- 
tions that have been sent to Philadelidiia are returned there will 
be no room for them. Conversing on the subject with a pro- 
minent member of Congress, he had recently stated his firm con- 
viction that the problem could best be solved by abandoning the 
present building to the National Museum and erecting a new 
structure, to cost .f 100, 000. The new building could be adapted 
solely to the needs of the Smithsonian in its proper work, and 
should contain besides accommodation for the system of ex- 
change, a chemical, a physical, and a biological laboratory with 
a Iccturc-room. 

Messrs. ^VlLLlAMS and Norgate have sent us the following 
new foicign publications : — “ Die Dynamite, ihre Eigenschaften 
und Gebrauchsweise sowie ihre Anwendung in der Landwirtli- 
schafl und im Forstwesen,” by Isidor Trau/d (Berlin, Wiegand 
and Co.) ; “ Die Leitungsbahnen in Gehim und Riickenmaik 
dcs Meiischen, auf Grund Entwickclungsgeschichtlichcr Unter- 
sucliungcn,” by Dr. Paul Flechsig (Leipzig, Engelmann) ; 
“ Studicn liber die ersten Eiitwickeliingsvoig.inge der Ei/.elle die 
Zelltheilung und die Conjugation der Infusoricn,” by O. Butschli 
(Frankfurt, Ch. Winter). 

In a reference to Bessels’ ProtohalhyhiuSi in Nature, vol. xiv., 
p. 238, the statement is made that it has not been described and 
figured. This, it would appear, is erroneous, for Mr. A. S. 
Packard, jun., of Salem, Mass., has published a drawing and 
brief description of it, furnished to him by Dr. Bessels, in his 
little work entitled “ idfe Histories of Animals, including Man,” 
which appeared a few months since. 

IbiE following is the title of the essay to which the Howard 
medal of the Statistical Society will be awarded in Nov. 1877 (the 
essays to be sent in on or before June 30, 1877). “ ( )n the con- 

dition and Management — past and present— of the Workhouses 
and similar Pauper Institutions in Jsngland and Wales, and their 
effect on the Health, Intelligence, and Morals of the Inmates.” 
Further particulais at the rooms of the Society in Somerset 
House Terrace, Strand, W.C. 

Mr. Charles Darwin has been elected an 1 1 onorary Vice- 
President of the Birmingham Natural History Society. 

WriH regard to the statement in 'our recent paper on Oyster 
Fi.shcries, that some fix three, otliers four, years as the age at 
which an oyster becomes reproductive, Mr. W. Fell Woods, a 
Director of the South of England Oyster Company, writes us 
that it has been known to many that oysters bleed when two 
years old, and in the course of his own investigations (as stated 
in his evidence before the Select Committee), he had found them 
to spat when twelve months and bardy twelve months old. 
The conditions then have, no doubt, been somewhat exceptional, 
whilst at two years it is comparatively frequent. 

The Abstracts of Meteorological Observations made in New 
Zealand during 1875 have come to hand. I'hey show for 
fourteen places the monthly results of jiressure, temperature, 
humidity, rain, wind, and cloud, compared with previous years’ 
averages, together with notes descriptive of the general character 
o t e weather and the unusual phenomena at each station, and 
a rapi an graphic summary for the whole of New Zealand, 

^ ^ being specially recorded. The publication 
mig t e mat e still more valuable if pressures w^ere given not 
re uce to sea- evel, if the methods of computing the different 
averages were clearly stated, and if some of the more important 
results were also published for different hours. 
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In the June number of the Avtcricau Journal of Science and 
AHs, there appears a short aiticlc on “The Curve of Kccu.tri- 
city of the Eaith’s Oibit,” by Mr. K. W. Mcl’arLiirl, of the 
Ohio Agricultural and Meclian'cal CA)Uoge, Columbus, Mr. 
McFarland has peiformed the sedf- imposed task — one of great 
labour— of testing the accuracy of the tables given liy Mr. Croll 
and by Mr. Stock v\ ell. Mr. Croll, it will be remembered, com- 
puted the values by I.e Veriiei’s formula:, and Mr. Stockweil by 
formulae of his own. Mr. McFarlanI has now re computed the 
values by Le Verrier’s formuke, and finds “ Croli’s figu'es correct 
in most cases, and not in error to the amount of ‘001, except m 
one instance.” 

I’HE operations of the United States Fish Commission in the 
way of stocking the Connecticut and other riveis of the United 
States with shad, promise to be \ciy successful during the 
present season, unless the great heat should bring up the tempe- 
rature of the water to such a degree as to interfere with the 
proper hatching of the eggs. More than a million and a half of 
eggs were taken during the first week of the work, and a large 
number of the fish therefrom were placed in the river at Bellows 
Falls. As the hatching establishment is below the Holyoke 
Dam, the fish arc introduced above it, so that in their return 
from the sea they may proceed up the fish-way to their starting- 
point, instead of remaining below it, as would otherwise be the 
case. 

It appears from reports brought from Iceland and the north 
by Capt. Aiiibrosen, of the Arclurusy that boisterous weather 
has been experienced within the whole navigable portion of the 
Arctic circle, the high winds diiving the field-ice southward in 
large quantities. It is thence infeired that the icc within the 
polar ba.sin has been broken up to a larger extent than usual, 
thus piobabiy favouring the Arctic Expedition in cairying out 
its objects. 

'I'liK iiintli annual report of the trustees of the Peal)ody 
Museum of American ArclKcology and Ethnology, presented in 
Aprd of the jireseut year, has been iniblished, anil gives an 
account of the additions to this extremely extensive and im- 
portant collection. Since the death of the lamented Prof. 
Jeffries Wyman, the museum has been under the charge of Prof, 
F. W. Putnam, who has continued the cataloguing and arrange- 
ment begun by his predecessor, and brought the whole estab- 
lishment to a condition of thorough efficiency. Many valuable 
additions are recorded during the year, the most important, and, 
indeed, the laigest donation ever made to the museum, being 
that from Peru and Bolivia, collected at the expense of Mr. 
Alexander Agassiz, and presented by him, embracing nearly 
six hundred specimens. These consist largely of objects fiom 
the ancient burial-places at Anton, Cliaiicay, J’asagua, I’acas- 
mayo, and the island of Titicaca. The total number of addi- 
tions to the museum amounts to over eleven hundred speci- 
mens. The report as published contains :i general index to the 
nine annual reports of the museum, which are arranged to form 
volume one of the collective series. It is accompanied by por- 
traits of Mr. George 1 ‘eabody and Prof. Wyman. 

The additions to the Zoological Society’s Gardens during the^ 
past week include a Grizzly Bear {Ursus /ero^) from California, 
two Black Iguanas [Ji/dopocetos coniuius) from San Domingo, 
purchased ; two Booted Eagles {Atjuila pen nata)^ three Common 
Bustards {Otis tat da) European, a Leopard 'lortoise {Testudo 
pardalty) from Port J^dizabeth, deposited ; five Gold Pheasants 
{ThaumaUa picta), an Amherst Pheasant ( Thaumalea amherstur), 
a Siamese Pheasant {Euplocamus pndatus), a Crested Pigeon 
{Ocyphaps lophotes), a Porto Rico Pigeon (Columba corensis), 
bred in the gardens. 
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SOCIETIES AND ACADEMIES 

Geneva 

Physical and Natural History Society, March 2. — M. 
Ca'^iuiir do (Candolle gave the rchull of liis Tescarches on the 
movements of the leaves of Dwnua muuiptthy undertaken for 
the })'Lir]){)':e of ascertaining if tlic anatomicaJ constitution of these 
leaves furnished a sulhcienl e,\j)Iaiuiion ot tlie->e movements. 
His investigation has confirmed tlii'» liypolficsis and has proved to 
him that the movements referred to, as wcdl as those of the sensi- 
tive, for instance, aie the result 0/ llic turgescence of tlie tissues 
and not of elect) ic cinients or other causes. The leaf of Dioiuea 
is composed of two essential paits; one part pctiolary, and at 
the extremity of thn! a Imih or circular leaf, whose two halves 
are movalile around the central nerve, I^ach of these two valves 
Carrie-. Ihiee haiis, vhicli it is sulficicnt to toucli veiy gently, with 
a human hair for example, to cause the valves to close. Having 
invcs’igatctl llie internal structure of these valves, M. de Candolle 
has joiind that they are compos d of two different kinds of 
tisuies. Tlie upper layer is com])osed of pireriLliymatous cells, 
iclalively young and yet Uiigesctnl ; the inferior layer of cells 
much older, which are no longer turgescent. At a given moment, 
and in consetiuence of the sliock communicated to the upi>cr 
layer, the water w'hich il contained is expelled, a contraction 
\s produced, and the leaf close.s. All the arrangements of the 
leaf and e^'pecially that of the scxon.laiy ncrvc'., which aie j)cr- 
pcndiciilai to the gicat nerve, contnlnuc to living about this 
maxinmm movement. The gradual development ol thc^e leaves 
is in finour of this theory ; tlie valve*^ ol all the young kavo aie 
at fust rollefl up and they are stretched out al th * moment of 
complete eviiaii'-ion. The leaf dms not close il ‘ine smn>ly 
t^ uclic*. the Ital ; it is ncce spiy u, 1 uch one ol the liairs. 'I'hcir 
aiialoniuid struct ne \v,is then c^vrnniud and M de C'anilollc 
found that they aie toni]io'-.ed ol \eiy clon.>aled cells, fonmng a 
lijdd cone, which re \ on an ai tieul.iticai ioimcd by two great 
cells, rouii'i which it tuin-, veiy t.''-.ily. 'fhe least shock com- 
m inicated to this hmg aim of Uie level, is transmitted w'lth great 
readiness to the internal layer-, of (nc* hal, aiul dtvcloji-. the 
jdienonienon of tiirg scence, which is Jiol pioduecl when simply 
the ejiidermis of the leaf is touched. 'Ijie-.chdis are not true 
haiis-j l>ut excrescences in inn n.ite iclalion with the inleilorjiaicn- 
chyma ; hence their eneigrtic actiOii in tiic internal poitions of 
the leaf. 

Pakis 

Academy of Sciences, Aug. 7. — Vice-Admiral Paris in the 
chair, 'fhe following iiaj'Ci.s were uvd : -Isxjieiimental ciitiiiuc 
on glyc.emia (continued), by M. Claude llernard. He illa.sUale.s 
thice statement .s I. Glyc.emia does not differ in carnivorous 
and in licrbivoroLN a.nima]s ; it is independent of alimentation. 
2. In travel^vng the aitcual system the blood contains nearly the 
same proportion of .sugar, j. In the gcm ral venou-. system the 
pioportion of .sugar is variable, but alv a)s inlerioi to iliat of the 
rakrial blood.— Cdli civ atioiis of M. I’, dduna id with reference 
to M. IJcrnanl'b communication. He tails attention to capillaiy 
allinity, and a mode he found of dc.-.tioying it. lie left a laigc 
xe^scl of gcLitiiious alumina in a chainlier whcie it fio/c during 
winter. Tn sjn'iiig lie found the ve-'-sel tilktl wnth water, and, at 
llie bottom, a thin layer of an alumina, which as to its capillaiy 
affinity, shared but little the jnopeities of the frozen alumina. , He 
has practiced the method aitificially in pmification of his black 
acids. Now M. Pcrnaid poiir.s into a maximum solution of sulphate 
of soda an c.|ual volume of blood. The blood coagulate.s, then 
by cvapoiation and cooling, crystallisation of the salt is effected. 
This crystal h^ai ion, the author iioints out, is virtually the same 
as his congelation.-- On the alteration of urine ; reply to Dr. 
JJistian, by M. Pasteur. 11 c ronsidcis Dr. lja.stian’.s reply as 
a'lde from the point in discu.ssion. Tlie difference is solely with 
je^fiul to imeq relation of the fact... -On the carpelbry theory 
accoidiug to the J.oasccc' (second part), by M. Trc'cul.— Reply to 
the la t commiinic.'ilion of M. Him, by M. J.edicu.— On radio- 1 
inetci^ of intensity, by M. de FonvicUe. The dissymmetry of ‘ 
aclion ncces^aiy to rotation may be obtaincrl by subsUluting a di.s- 
syuiinaiy of liguic, lelativdy to the axis, for dissymmetiy of 
substance or of coloration. The arrangement of leather mills 
might be nniLaled, or that of cup anemometer.-., 01 that of screws | 
actuated by an mr ciuient, or that of the orreries turned by the 
cun cut from a Holtz machine. — On a new process for preparing 
tinder wicks without poisonous substances, by M. Monier. Oxide 
of manganese is subiUmted for chromate of lead. The wicks are 
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impr^ated with sulphate of manganese, which is decomposed by 
caustic soda, or they arc simjdy immersed in a solution of per- 
manganate of pota.sh. —On the phylloxerised spot (4 hectares) of 
Manccy(Saone.et-Loire), byM. Rommicr. The facts show that in 
Its progress northwanls, the phylloxera is not prevented by the 
greater coolne.ss of climate, .and that apjdication of sulpho- 
carbonates to advanced .spot-, at the proper time, may reduce the 
.swarming, and save, fin a Imig period, the neighbouring unat- 
tached vineyards. — Oil determination of the carlionic acid con- 
tained in w'atcrs (of migation, of drainage, of spiings, of rivcr.s, 
&e.), by M. Hoii'eau. The method is to liberate successively, 
in the gaseous slate, the free and the combined carbonic acid, 
and absorb by 5 cubic (cntmicties of a concentrated solution of 
soda widi addition of , of oxide of /.inc. The carbonic acid is 
then estimated volLimeliit ally by a method tlie author described 
\\\ AttJi.de Chimu'tt tit Phv i/iic . — On a new process of qualitative 
testing and determination o' potadi, by M. C'arnol. He uses the 
new rcaclloii given by ..alls of potash in pre...ence of hypo-siilphite 
of soda and a salt of bismuth in a cliargi d solution ofalcohol.— On 
the diffjicnl rotatory [lowers possessed by sugar-cane according to 
the jnoces-, cmjdoycd for measuring them, by J\I. Calderon. — I’ro* 
cess for dete*rmining hydrocai bons, and especially fne-damp in 
mines, by M. Coqmllion. He composes a cci Lain number of mix- 
tures of air and [irotocarbonised hydrogen, intiodnccsagiven 'juam 
lily of tlie mixtuic into a tube in wirch is .soldered a palladium 
S| ir.al, reddens the w'ire, .awsnts c )olmg, then measures the 
remaining gas. (rJatimim ware gives frequent detonations in 
hydrocai bons with air, but palladium does not.) IJy compaiison, 
the quantity of liie-damj) in a given atmasphere maybe esti- 
mated. — On the employment of cliloiide of calcium in watering 
of stieets, piomeiialcs, and [nililic gaulens, liy M. Collate. He 
calls attention to his ex[)enmcnts on the subject, previous to 
those ol M. llou/cau. — On some peculiarilic.s ol lellcx move 
meats [uoilueed by mechanic.d excitation of the cranial dura 
mater, by M. Rochefoiitaine. Such c.xcitation on one side* will 
cause e'ontraction of one 01 of several muscles of the face on th j 
.same '•ide, and for Ihi; a .‘.li ;ht excitation suffices, or the animal 
may be but partly an.e ihelised. A .stronger meehanied stirnn 
hit ion causes also movement of the limbs on llie same ."ide, and 
a ."till .stronger one movements of all four limlx*;. In the second 
CISC the excitation inusl be transmitted directly to the cone- 
sponding halt of the clioid ; and in the tliiid ihcic is bolli direct 
and cro.ss Ir.insmission ; the direct being moie inten.se, how* 
ever, for the niovement.s on the corresponding s-ido aic stronger, 
— I’otaiiiexal affinities of the genus Neuropleris, bv M. Renault.— 

( hi tlic annual revision of the magnetic map ol Fiaiice, by MM. 
Malic D.ivy, and Decioix. Tabic of decimations givi 11. From 
June, 1S75, to June, 1876, the mean annual variaiion of Pans 
w'a-^ about o’’ 2' 12". 
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EASTERN PERSIA 

Ei sttrii Persia. An Account of the Journeys of the 
I’ersinn Bouncl.iry Commission. Published by the 
Authority of the Government of India. Two vols. 
(London : Macmillan and Co., 1876.) 

I N the year 1837 a Treaty was concluded at Paris 
between the and Persian Governments, 

under the provision of one of tlie articles of which it was 
arranged that the Shah should “ refer for adjustment to 
the friendly offices of England” any differences that 
might occur “ between Persia and Herat or Afghanistan ” 
During his Indian vict royalty one of the questions 
which attracted the serious attention of Lord Mayo was 
that of the relations of Sistan, a ]novince on the eastern 
frontier of I’crsia, which, though at the time properly 
belonging to Afghanistan, was being gradually encroached 
upon by its western neighbours. Botli Governments ap- 
pealed to England, and to settle the question at issue - 
the boundar>-line — an aibitrator wa.s appointed in the 
person of Sir Frederic J. (then Colonel) Goldsmid, who 
was at the time Directoi-in-Chief of the Government 
section of the Indo-European Telegr.qdi. His instruc- 
tions wore, after he had decided the Sistan bounelary, to 
proceed to Baluchistan and also settle the dis})utod fron- 
tier between that country and Persia, a point of special 


interest to ourselves, as it affects the facility of retaining 
in an efficient condition the telegraphic communication 
thiuugh Persian tenitory. Though this was llic plan 
originally propose'd, unexijectcd dilficulties were the cause 
of its being considerably modified ; the result was, how- 
ever, the same in the long lun. 

Sir F. Goldsmid left this country on his special mission 
at the end of August, 1870, and had finally returned from 
it in the middle of September, t<S 72. He was accom- 
panied by IMajor Kuan Smith, his secretary, who, in the 
w^ork under coiisider^uion, gives a most interesting and 
detailed account of botli the Perso-Baluch Frontier Mis- 
sion which wxas undeitaken in 1870-71, and of the Perso- 
Afghan Mission of 1871-72. 

The Introduction to the whole work is by Sir F. Gold- 
smid. In it the author briefly, but clearly, explains our 
relations with Baluchistan and Afghanistan, the internal 
government (or lack of government) in those countries, 
and the most important events of recent date in their his- 


tory which bear upon, together with the steps which have 
been taken by this country to assist in, their consolidation. 

Majors Oliver St. John and Lovett, of the Koyal Engi- 
neers, and Major Iiluaii Smith, of the Madras Army, are 


the authors of the first volume of the work. Major St 
J<^hn, who had previously been employed in the Telegraph 
Hfcpartment at Tehran, has a valuable chapter upon the 
ysical (Geography of Persia, followed by an account o] 
ns journey with Mr. Blanford througli Baluchistan an<i 
ou lern Persia, undertaken with the object of furthei 
topography of the district through which 
fiv* compelled from various reasons 

Major St'john 

1 II maps of Ikrsia in association 

^.th hrs valuable account of the nature of the country- 
rs y rograp ical, the second orographical, and the 
You XIV.— No. 356 b r , 


last showing the routes of the different members of the 
mission. 

Major Beresford Lovett, who accompanied the Arbi- 
trator during both his missions, and performed the pre- 
liminary survey of the Makran regitm, gives a narrative 
of his journey in Baluchistan, laying special stress on 
those places not referred to by Major St. John. 

Major C. B. Euan Smith, as above mentioned, describes 
the journeys performed by Sir F. Goldsmid and himself, 
undertaken with the object of deciding the Perso-Baluch 
and l^erso-Afghan boundaries. His narrative possesses 
all the interest which is inherent in the accounts of the 
habits anti customs of people not well known by most 
of us, as told by an able and observant traveller. 

The second volume is devoted to Mr. Blanford’s 
account of the /oology and geology of Persia. Mr. 
Blanfoid’s great experience as a ueld naturalist both in 
India and Abyssinia enabled him to undertake the study 
of the fauna of Persia with a feeling of confulcncc that 
he would do justice to the subject which few others could 
have possessed, and we arc sure that all who carefully 
peruse the w'ork before us will luby appreciate the advan- 
tage*^ which ha\e accrued to biological science from his 
efforts. Ik'sidcs his own collection, Mr. Blanford has had 
the opportunity of studying th.il made liy Major St. John 
between the years 1869-71, whilst he was employed in 
superintending the construction of the telegraph line 
through l^crsia. 

To the information given us by Gmclin, Pallas, Dc 
FilippI, and others on the fauna of Persia, Mr. Blanford 
greatly adds. 11 is brief of the physical geography 
of the country, fully described by Major St. John in the 
iirst volume of the book, gives an excellent idea of the 
region. ‘‘The country consists of a number of desert plains, 
at various elevations of from about 1,000 to 5,ocx> Let 
above the sea, separated from each other, from the lower 
country to the cast, north, and west, and from the coast to 
the south, by ranges of mountains varying much in 
height and breadth, but often of considerable elevation. 
The Persian plateaux, or highlands, consist of plains and 
ranges of hills, for the most part destitute of veget.ition, 
agriculture being onlyposbible where water can be obtained 
from springs or the small streams which descend from 
the higher ranges to lose themselves in the various 
deserts of tlic interior. Along the southern coast of 
the Caspian Sea is a damp region covered with dense 
forest, and the western slopes of the Zagros Mountains 
are also wooded, though Jess thickly, than the northern 
slopes of the Elbui/. The Zagros belt of wood- 
land extends south to the neighliourhood of Shira/, 
where, from the prcv«dence of a species of oak, the tract 
is often spoken of as the Oak Forest. This tract is crossed 
on the road from Shiraz to Busliire, but it does not extend 
much fiirther to the south-east. There are, however, in 
the broken country, extending along the shores of the 
Persian Gulf and Indian Ocean, and forming part of 
Fars, Laristan, and Baluchistan, a few jilains and valleys 
which support a rather thin forest, the trees being different 
from those of the Zagros and Sliiraz forests, and consisting 
chiefly of tropical forms, among which tamarisk and 
mimosa arc conspicuous. These comparatively fertile 
tracts arc however seldom met with, the greater part of 
the country being as barren as the Persian highlands.” 

s 
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On account of the differences in the physical condi- 
tion of the country above indicated, its fauna corre- 
spondingly varies ; and, according to Mr. Blanford, five 
zoological sub-regions may be defined with tolerable 
accuracy. Each of these deserves brief reference upon the 
present occasion. The first is that of the Persian plateau 
or highland, which forms by far the greatest and most 
characteristic part of the country. Although this district, 
and all the others except tlie last, arc P.iliearctic in tlieir 
nature, nevertheless several types characteristic of the 
desert tracts of North Africa and Central Asia arc in- 
cluded, such as the genera Gazclhi, GerMHus, Dipus, 
Gyps, and Bulco, 

The second sub-region is that of the Caspian provinces 
Ghilan and Mazandaran, which form the forest-covered, 
humid southern shore of the Casnian Sea. The fauna is 
almost identical with that of South-east Pairopc. The 
tiger is found there, however, and a Deer {Crr7u/s cuspius) 
closely allied to the Axis Deer of India, as well as a Iht- 
viper {Ilalyr), 

The third sub-region is that of the w'ooded slopes of 
the Zagros, running from Shiraz, as a strip, in a north- 
westerly direction. It differs, as far as is known of it, but 
little from the last, with which it m.iy be confluent. The 
lion inhabits it, as well as a new sjiecics of Woodpecker 
{Pints saucti-jflhaunis). The fourth sub-region is that of 
I’ersian Mesopotamia, which is the eastern portion of the 
Tigris plain. It closely resembles Syria in fauna. The 
last is that of Baluchistan and the sliores of the Persian 
Gulf, which differs greatly fj om the rest of Persia, Indian 
or Indo- African forms prevailing. 

Mr. Blanford enumerates eighty-nine spei ies of mam- 
mals, three hundred and eighty-three of hiich, nni(‘ty tv\o of 
reptiles, and nine of amphdua, as found in Persia ; and he 
mentions as a general charactcris'ic of the faunn, th il the 
specimens are paler in colour than thcii Europe ui allies. 
This paleness frequently malvcs it ditflcult to decide 
whether the species are new or only varieties of those 
already known. In some cases, however, as, for instance, 
that of the Persian Badger, the author tells us that he 
would not have proposed a new name for it had not the 
skull, when compared with a series of skulls of M. iaxus, 
presented decided differences. 

The number of fresh species determined by Mr. Blan- 
ford and others from the collection made by Major St. 
John round Shiraz between 1869 and 1871, and by both 
these naturalists in their journey through Baluchistan and 
Southern Persia, is too large to beenumerated here. Of new 
genera Mr. Dobson determined the Phyllorrhinc Bat(7/7- 
aenops pe? suits), with its very complicated nose-leaf and 
peculiar thiid alar digit, in 1872 ; and Mr. Blanford has, 
from an exhaustive study of the reptiles, made the genera 
Ihtnopus, Cnuxuwdaciylus, Ai^amui'a, and Zyt^nopsis, 
Curiously, no crocodiles are known to occur in the 
country, though they are common in the neighbourhood 
of Sind, and are to be found in Palestine ; their absence 
is associated with the inconstancy of the supply of water 
in the small rivers. The Agamoids and Lacertians are 
much more abundant than the Geckos and Scincids. 

Of the placental mammals the Quadrurnana, Pro- 
boscidea, Hyracoidea, and Edentata, are the orders 
which arc not represented in Persia. Bats are not 
numerals, as far ns species are concerned. Of Insec- 


tivores another species of hedgehog is described and 
figured. Vuipcs prrsiats is the name given to a fresh 
Fox, and Mcics caiuwccns to the Pale Badger above men- 
tioned. Among the Rodentia several new species have 
been discovered, including a squirrel, a dormouse, a 
mouse, two jumping-rabbits, a jerboa, and a hare. No 
specimen of the male of the new Gazclhi fitscifrons was 
obtained, although Major St. John, in his narrative, tells 
us that he lost the only one he saw from his cartridge 
mibsing fire. 

Of new birds wc find a Woodpecker {Pints sancti- 
I johiuiuis), a Robin {Ktylhiu u'i iiyrcanus), a Warbler {Syl- 
via riiOcsnuis), a Sun-bird [^Natarinia brcvu'ostiis), a 
Nuthatch \Sitia ntpiioJa),7i ')i\\.{Parus phacono fits), as 
well as a second {}\ pcrsiiui), and a jay {Garnilus liyr- 
cauus). Besides the new genera of reptiles above men- 
tioned, there are many fresh species, the descriptions of 
all of which, as of the mammals and birds, are accom- 
l)anicd by excellent figures from the pencil of Mr. Keule- 
manns or the late Mr. G. 11 . Ford, whose recent death 
will be felt as a great loss to naturalists generally and 
students of the Reptilia especially, because of the extreme 
cire which he was always accustomed to take in the accu- 
rate delineation of the most minute detail. 

What will strike the readers of the work before us most 
forcibly is the great pains which Mr. Blanford has taken 
m the accurate determination of the species he describes, 
and the tioublo lie has put himself to — by a reference to 
the original types— in whatevei part of Europe they may 
be to insure their correct idcntuication. In many cases 
he has been able to give his measurements from unskinned 
specimens, and in scvenil instances among the birds ho 
li.is lecordcd the essential lengths of a large number of 
specimens. As an instance of this may be taken the case 
of Hypo la is pallida and its allies, in which a lengthy 
scries of measurements is given to show the complete 
giadation between that species, IL tauia and //. caliy;ala, 
forms whose specific identity is based upon slight differ- 
ences in size only. 

In the geological section of the volume no complete 
account of the geology of Persia is attempted, but Mr. 
Blanford adds his own experience to that of Messrs. 
Loftus, Bell, (jrewingk, Carter, and others. 

In concluding this brief notice of the valuable work 
before us, we feel that it is only by a detailed perusal of 
its contents that its value in a geographical, zoological, 
geological, and political point of view can be fully appre- 
ciated. 


SUMNER^S METHOD AT SEA^^ 

Tables for Fac/lifat/tii^ SituiuePs Method at Sea, By 
.Sir William Thomson, D.C.L., LL.D., F.R.S., Professor 
of Natural Philosophy in the University of Glasgow, 
and Fellow of St. Peter’s College, Cambridge. (Lon- 
don : Taylor and Francis, 1876.) 

T he reforms which Sir William Thomson has effected 
or suggested in the art of navigation are neither 
few nor unimportant. His invention of deep-sea sound- 
ing by pianoforte wire, and his improvements in the 
construction of the mariner’s compass, are specimens of 
what he has done in the instrumental part of the subject 
In the book now before us he again comes forward as a 
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nraitic.a leformcr, this time in another section of the 1 sun is again taken and found to be 40“. At the moment 
field, that, namely, which treats of the calculations fol- 1 of this second obseivation the ship was somewheie on 
lowing on the astronomical observations of the sun I other circle, the westmost of the two given on the 
or stars, which form patt of the daily routine work of 1 ti-'arn from the two observations, then, is 


every navigator. Innocent as the title of the book ap- 
pears, the general adoption of the method which it 
advocates would amount to little short of a revolution in 
nautical practice — a revolution which is urgently needed, 
and which would unquestionably be of immense advan- 
tage to sailors in more ways than one. 

When an observer takes the altitude of the sun or of a 
star at a known instant of Greenwich mean time, he 
learns two thing‘s. IIis knowledge of the time, when 
brought to bear upon the information whu h he finds in 
his nautical almanac, tells him that the sun or star was 
vertically overhead at a certain known ])oint on the earth’s 
surface at the time of the sight. II is knowledge of the 
altitude tells him that the ship was at the same lime some- 
whtic on an imaginary circle drawn on the earth’s sin face, 
the ccntic c^f \Nhich is the point wh rc the sun or star was 
vcitically o\ciheadj and which lies at an angular distance 
from this ccntie (measuicd on the tcireslrial globe) equal i 
to tl e cempkment of the altitude. On w-hat part of this | 
imaginary line he is, his sioht docs not tell him, but he can 
easily make a guess to within sixty miles or so. If, then, he 
can draw a portion of this ciicle, short enough to be 
taken witliout sensible cnor as a straight line, in that 
])art of his wuiking chart in wli ch he knows his ship to 
be, he will have obt. lined fioni Ins sight all the information 
w'hich that one sig.ht can give him, and no moic. 'J'hi^ is | 
so \cry obvious, Ih.il it seems stu nge that no one sliould ) 
have pointed it out before 1843. Ncveilheless, it appears 
to be the case that Capt. The mas H. Simmer, of boston, 
i^.l ass,, was the fust to do so^ ^uid to publish a pi.utu.il 
nikthod of drawing the line we ha\c spoken of. 'J'hc I 
( iicle on any j ait of which the ship may be is now com- 
monly called a Sumner cinle of equal .dtitiule, for from 
c\ejy point in ii the alliliide cf the body obseivcd is the 
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that at the lime of the fiist ob civalion the ship was soinc- 
w'lierc on the circle to the right, and at the time of the 
second observation she ws\s somewheie on the cnclelo the 
kft. If, therefore, she did not change her ]'lace bt tween 
the two observations, she must have bc( n at one or other 
of the two points in which the ciiclcs intersect.” 

It is, of course, as impracticable as it is unnecessary 
to draw the whole of tiic Sumner circle cm responding to 
cadi obbCiVatlon. Sumneik method maybe defined as 
any p-actical iiKthod by which the short straight poilion 
c.ibi u a Sumner line ran be diawm. dhis may be done 
ill Cither of two ways, lleie, again, \vc may quote Sir 
\V, Thomsen 

cry ])ai t of theSuimur cude is pci peiiflii ul ir to 
tlie true bcaimg of the boib obs* r\ i and the idoie the 
n/imuth c f tlie bod) C'b,ci\cd is tqu d to the' .ingle whi( h 
the Sumnei fine makes wnth the pualle’s of 1 itnudc. 
llenrc', if wc know the J.ititi'de and longjiudc of one 
po lit 111 the Sumnei line, and .ilso the tine .i/.imuth of the 


same at the time of the si^bt. Ihc short straight poilion 
of It which in pinciice is di.iwn on the woiking chart, is 
called a Suimu r line. 

To illustrate the drawing of Sumner circles W'C c<in- 
not, perhap.s, do better than quote the example given in 
the preface to Sir William Thomson’s book : — 

“Suppose that the altitude of the sun’s centre w^as 
observed to be 50“ at ih. lyrn. 48b. i'.M., Greenwich mean 
lime, on the 27th August, 1874. From the Nautital 
Ahnaiuu we learn that ilie sun ‘southed’ at Gtekirwich 
at iih. 57in. 48s. a.m. on that day, therefore at tl e* instant 
of the observation he was due south of a place one hour 
and twenty minutes in time, or twciUy degrees m angle 
west of Greenwich. IIis declination at the time of the 
sight was 10^ N. Hence he was overhead in lat. 10'’ N., 
long. 20“ W. If one point of a pair of compasses be pul 
on this point on a globe representing the eanh, and a 
circle be drawn by the other point running at 40'’ (that 
cing the zenith distance or complement of the altitude) 
on ^ ^ circle will be such that at any point 

• / ^ the altitude of the sun w'as 50' at the 

thic j ohseivation. The chart given below shows 

/'rMirc*. A ^ Mercator’s projection, which, of 

if from* north and south parts and prevents 

"“‘I Thc circle corrc- 

the ^arf just given is thc eastmost one on 

^ Suppose now that 2h. 40m. later the altitude of the 


l)ody obsvuvkd, we aic* able to c’riw the line on the cli.iit. 
I This brings us to the c onsidci ation of practical nuthoils 
of drawing the Sumner line for an ()bsei\ aiion, l.et thc 
latitude be* tsiiinated to (sa)) thc nearest degree, aiul kt 
the longitude be calrnlatcd con esponding to tins latitude. 
This gives us thc 1 ititude and longitude of oi.c point on 
thc Sumner line. Next calculate the tiiie .i/nnuth of the 
body observed at the time of the sight, 'i'heii through 
the point draw a line making an angle wdtli the parallels 
of latitude eijual to the true a/nmilli, and so as to be per- 
pendicul.ir to the Hue bearing of the body. The line so 
drawn is thc Sumner line, and all that any one sight tells 
us is that the ship is somewdiere upon it. 

“ It is, however, more usual to calculate the longitude of 
two points on llic Sumner line corresponding to two esti- 
mated latitudes, differing by half a degree or more, and 
then to draw on the chart the line passing through the 
two points so determined. This last is thc plan given by 
Capt.iin Sumner.” 

Each of these plans is a little tedious, for each involfes 
Iw'o distinct calculations. But since the Sumner line is 
really the only true statement of what any sight tells, we 
might expect that, spite of its tediousness, Sumner’s 
method would be found in general use. Unfortunately it 
is not so. The usual practice among sailors is not to 
work out every sight independently, but to complicate the 
conditions of the problem by the introduction of some new 
clement in order to shorten the work of calculation. Sum- 
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net’s method gives, aswe have seen, aline on which the ship 
\s,an4m doing so it gives us ail the information which any 
one sight can yield. Ilut if we possess some other informa- 
tion, such as a knowledge of the true latitude, the position 
* bexomes completely determinate ; each condition gives a 
locu% and the intersection of the two loci gives n j)oint 
By introducing this foreign element into the calculation 
of the original sight, we mny obtain at once ilic delinite 
information that the ship is in a certain latitude and lon- 
gitude, and we may do so by a single calculation. This 
is the practice of ninct)-nine navigators out of a hundred, 
but it is a practice much to be df’piecalcd. It imkes the 
sailor imagine t]ia( a knowledge of the liiifnde, got citln'r 
byd( ad reckoningoi by lakingamcridi.'n altitude, is neces- 
sary in order that he inai got any information at all out of 
a single observation of altitude and time. If he trusts to 
obtaining this knowledge by dead reckoning he is Iikidy 
enough to estimate the latitinb wrongly, and by so doing 
to vitiate the whole calculation. If he trusts to obseivin >, 
the meridian altitude, he is often disapjioinled by llie sun’s 
being clouded over at noon. Many a ca itain has ]o->t his 
ship through not knowiii.^ how to a^ ail himself (by 
Sumner’s method) of the information which he mi-dit have 
derived from a short glimpse of the sun on a clo”. ’y 
day. Another danger in the ordinary practice is that it 
tempts the navigator not to woik out eadi sight <is soon 
as it has been taken, for he must often wait until ho is 
able to obtain the other infoi mation, without which he is 
helpless. Hut wdiett Sumner’s method is used, every sight 
tolls its own talc, and there is no reason whatever why it 
should not tell it at once. 

The limits of a review do not admit of our describing 
the manner in wliicli Sir ^\h■lliam Thomson has contrived 
to facilitate Sumnci’s iiKthod. A full explanation of bow 
it has been done will be found in the preface to his book. 
At first sight it appeared that, in order that tables niiglit be 
of any use, they would rcciiiirc to contain the soluticais of 
157,464,000,000 s]dierical triangles, to calculate which, at 
the rale of 1,000 per day, would take 400,000 years. 
This did not seem promising, but Sir William Thomson 
was not dismayed. He soon saw that by dividing the 
problem into the solution of two right-angled sphericcil 
triangles he could give all the required information in a 
table containing the solutions of only 8,100 tiinngles. 
These 8,100 calculations have been made under the super- 
intendence of Mr. E. Roberts, of the Naiitual Alnux?iac 
Office, and the lesults are tabulated in the volume before 
us. Full instructions for their use arc appended, along 
with some auxiliary tables which add greatly to the com- 
pleteness of the work. N ot to go into details, we may 
say that by an admirable application of the second of the 
two plans given above for drawing the Sumner line, the 
author has so shortened the lime required to reduce an 
observation, as to convert what was formerly an objection 
to .^^umner’s method into a positive recommendation, and 
so has deprived sailors of their only possible excuse for 
not adopting it universally. 

Such a general adoption, besides its direct benefits in 
increasing the safety of ships and men at sea, could not 
fail to have a great indirect effect for good in assisting 
the sailor to a clear perception of the fundamental prin- 
ciples underlying the processes which he daily employs, 
too often, we fear, in blind routine. A seaman using 


I Sumner’s method can hardly hf!|* understanding what he 
is about, but he may work'fc""^ lifetime with the hack- 
ncyed formuhe in comuion use, and have no notion from 
first to last of why he sluiuUl add a quantity rather than 
subtract it, or indeed of why he should dctd with it at all. 
We have hcird of a captiin who used a plus instead of a 
mi)iu^ sign for two or three weeks, and first suspected that 
somelhing must be wion^,^ v/hen ho found himself on a 
coial reef hundreds of miles oif Ifis supposed course. 
When a LincKman with a s nattering of mathematics goes 
to sea and is admitted t ) the privacy of the chart-room, 
hib wonder is, not so muen that some shijjs arc lost, as 
tl'.af any ships eocupe. 

It is not the masters or iW m.ites th U are chielly to blame 
for this state of thing.s. licforc they enter the service their 
utmost immediate ambition is to get the needed certificate of 
competency from the Hoard of TimvIc, and they naturally 
study only to pass the icqiiired examinaeion. Then after- 
wards tiicir professional life is not exactly that calm 
rojjosc which conduces to progress in a scientific know- 
lengc of their art. There arc no doubt exceptional men 
whose love of their jjrofcssion is so strong as to override 
the baniers of circumstance. Such men deserve all 
proise, but \vc c.an hanlly blame Hie r^st. I'or a remedy 
we must look not to tlic individu il officer but to the 
authorities who ha\c the making of him. It is strange 
that th(‘ l>oaid of Tr.uh: should not have seen it to be a 
dut) to let 110 Hiilish seaman obtain its certificate without 
‘'bowing himself to be thoroughly acquainted with Sumner’s 
mcthoil. Until the Board does this it will be mainly, wc 
might say almost wholly, lespoiisiblc fur the prevailing 
neglect of this method. 

'i'he position of the nautical reformer seems to us to be 
inything but enviable, llis virtue is perhaps its o^\n 
leward, certainly he seldom meets with any other. The 
Hoaid of Trade and the Admiralty will have none of him, 
ind he cannot make much way against the conservatism 
bred of ignorance that he liiids elsewhere. It is still fresh 
n the memory of every one how Mr. Hlimsoll at last com- 
idled a reluctant government to take legislative action on 
bvhalf of seamen. Unfortunately, Sir William Thomson 
must confine himself to milder methods ; he has no 
opportunity of shaking his list in the lace of a jirimc 
minister. 

OUR BOOK SHELF 

Boiunual Tables /or the U^e of S/udc/ils, Compiled by 

Edward li. Avehng, B.Sc. .Second Edition. (London ; 

1 lamilion, Adams, and Co.). 

Any attempt to compress the facts of nature within the 
arbitrary limits of a defined tabular statement must ne- 
cessarily be misleading from a scientific, that is, from a 
philogenelic, point of view. Classificatory tables have 
nevertheless their use to the student, in aiding his memory 
by bringing a large number of lacts within a small 
compass. l)r. Aveling is careful to disavow any inde- 
pendent value for his tables, and frankly states that they 
will not only be useless, but positively injuiious, if allowed 
in any way to be a substitute for practical field-work. With 
these limitations the tables may be recommended as pro- 
bably as good, or nearly so, as an) that could be drawn up. 
They have been compiled carefully, and on the whole 
successfully. Defects can no doubt be pointed out. Thus 
the description of certain inflorescences as “ centripetal 
arranged centrifugally ” requires a foot-note to explain its 
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the c\2LSs Gymnosperma*\^ given on one page 
of superior value to IncomplcUe, on another as included 
within it ; and it is difficult to understand how the terms 
‘‘ loculicidnr’ and “ septicidar* can be applied with pro- 
priety to a mono-carpellaiy capsule like that of the pnni- 
robc. The statement that “the tables on classification 
have been compiled from Dr. Hook».r^s ‘ Student^s Hora 
of the British Islands^'' is rather misleading, when we 
find, on p. 14, the ( irmiopetalous orders with inferior 
ovary included in “ Cdy< illone.” But defects of this sort 
are incidental to any attempt of the kind. Dr. Avcling 
may be congratulated on the success of ids effort, if it be 
not of a very hi:4h order. 

Vcn^/i'iiJicndc U?ihr\iic}ih'iiL>yn iibci (h^i Ihui {hr 
/io/isojxurc tier Moiiocoiyluboncii, Von Dr. P. Falkcii- 
berg. Mit drei Tafeln. (Sluttgail : F. Knkc, in/O.) 

OUK knowledge of llie anatomical stiucfuie of the Mcin 
of Monocotyledons has hitherto been pretty much con- 
fined to that of p.ihns, and has Irecn founded to a great 
extent on the researelies of Mohl and Mirbek It has 
hence been assumed, p'Thaps someuliat lashly, that the 
type of slructiirc is far more uniform in the stem of Aloao- 
cotylcdoiis than of Dicotyledons, l or the purpose' of 
investigating this point Dr. FalkenKig. has siibnutted to 
very careful examination the stem of one or more species 
belonging to as many as st.'t entceii 01 dors or sob-ord. rs 
of iMunocotyledons, and sh(/\\s that our previous cone }>- 
lions must be modided in sc^'cial respects. d'Jie Lteni of 
Monocotyledons, he states, is divided inl(» an inner 
central cylinder and <111 ouur cortical l.iyer by a sepa- 
rating sheath uhieh is developed in some cases Irom the 
internal, in other c ises ftom the exttinal tissue. As 
regal ds llie course of the tihro vascular bundles in the 
central cylinder, and the degiee to which they are ddlt r- 
enti.Ued trom the lui.damei.tjl Its .ue, he finds thiee 
different types of stiuct<ire. Ferlnu.s the most irapoitanl 
con action of ideas pieviously accepted is his rompJele 
refutation of the statement found in so mauy text-boviks, 
that Monocotyledons have none but adventitious roots. 
Dr. Falkenbcrg asseits that the ( \istriice of a noini il t.«p- 
root is general in MoiiO(’ot>)edon^, widi the exception of 
those tliat me altogether destitute of a root. The adven- 
titious roots which sub^jcspieiitly, in many cases, supplant 
the original tap-root, do not diifer from il in an ana- 
tomical point ol view. A. W. Ik 

JoikinsoiCs rniitiial Ciildc io the Isle of Wi^hl^ By 
Henry Irwin jenkinson, F.R.G.S.. die. Also Smaller 
Practical Guide. (London : Stanford, 1876.) 

Mr. JtNKIN.soN, by his practical guides to the Lake 
District, Carlisle, and the Ivoman Wall, has already 
proved himself possessed of a rare faculty for the work 
of guide-book making. The handy volumes before us arc 
quite equal to those previously published. Tlie “ Guide to 
the Isle of Wight” is evidently the result of conscientious 
work and minute painstaking ; the author has gone over 
all ihc ground described, and made himself w^cll acquainted 
with all the historical and antiquarian knowledge which 
adds interest to the various places referred to. The in- 
troduction to the laigcr Ciuidc,” covering upwards of 
eighty pages, contains a resume of the scientific know- 
ledge which bears on the island— its geology, its flora, 
aiHi its fauna. This part seems to us carefully and accu- 
rately compiltd, and by the scientific visitor will be con- 
sidered a valuable addition to the volume. Mr. Jenkin- 
son divides the text of his “ Guide ” into six sections, 
grouped round the chief towns of the island, each section 
being accompanied by a full and clear and carefully exe- 
cuted niap. Altogether Mr. jenkinson’s “Guide” is a 
t mroughly good, and we believe trustworthy, one ; and 
while It deserves the title “practical,” and will be of the 
greatest use to the visitor, the general reader might read 
It through with interest and profit 


LETTERS TO THE EDITOR 

iThc Editor doosnot hold himsdj re, fonMe for opinions expressed 
by h,s co,re,po»dcnU Neither con he undertake to return 
or to correspond widi the -,o,ite.-s oj, refeted manuscriMs. 
No notice ts ta/cai of anonymous communications,} 

A Science Museum 

Tun fact lliat tbe Sciencj aiul AiL I )^'partuKiit hive Jiad 
befoie them for at least leu yens the i)H>])()-,.d to establish a 
scienc> uui eum, i'. chown coueliisivcl/ eii ii.;U v\ NviiU’i lor 
Iasi w'eek. May J be allow nl to draw' .lUciiUou lo a siill eaiher 
suggestion of tlie sauic* eliaiai L< r As fai back as iS^u, two 
\eaisfdier llic e^tablislmKiit ot llie Patent Ollice Mu cum, the 
C’oniniissioiicrs of Patents laid a Repoit befoie i’arluiuent, m 
which the following p*is-age o' cm : - 

‘‘ Il is intended to ni’ke the Paieiil Oliicc Mm^cuiuan historical 
and tdacatioi al lusiitutinu lor Itie IkikIiI and iustriu lion o( the 
sUdled woiUuun em]>lo)(d in the vaiiom factories of the king- 
floiii, a class \.hich laigt ly contributes to tlie surplus fund of the 
Patf nl < lliico in lees jiasd U])on patents giantcdlor their valuable 
iiivenlions. IXacl niodcJ . ol machineiy 111 '-ubjects and scries 
of suhjtcts, showing ihc progre>»aive step-, of iiu[>iovoinen( in the 
inacliines ler each blanch of niamifactu'c, arc lo be exhibited; 
for example, ii is iiitenJc<l to show' in series of exact inodeJseaeh 
impoitant imeiition and impioveinenl in si e im ]Ji'opellers [steam- 
boat piopulsionj bom the Inst engine that diove a lioat of two 
tons Imrdcn U) the giganiic mrehmeiy oi the ])iesent day, pro- 
])elling llic fiisl-rate ship ot war or of coinmeue. The original 
small e\])^rimental engine that diovc tlie boat of two tons biirdeni, 
above refer! eil to, is now in the museum, and is numljcrcd one 
ill the sc lies of models <4 piopcileis.” 

Unliappily this luiliiaiit [iroj eel rested unfulfilled. “No. l ” 
of the scries of models of steamboat piopellcrs liud but few fol- 
lowers, while olhci biamhes of mechanical science did not get 
s t (ai as to have even a “ J\'o. l.” The «.onccplion was excellent, 
the exe* uimn 1 uuentably delicit'nl. 'I'lius the collection which 
was to Ills' txjiarided mlo a mus^am ol rnecliaiiiuil and indus- 
tml sciuu • dcgmicial d inlt) an oitl lumb-jr-ioom, and, instead 
ol expanding over the giound 01 iginally allotted lo it, contracted 
into Us jneseiit diimnsioiis. 

into tlm cube’s o) tills l.iMUie theic is no need to enlei. TJie 
thing has failed, and thcie is an cud of it. Luckily the le is a 
chance of soiiietiimg bc( In now, and it is lo be ]io[)cd that we shall 
‘onii Iia'*c tlie eollct-tion belonging to tlie Patent ( Xher divided 
into ly\o pails— cm* pail to be smit to liu* .science Museum, and 
the ( iher to lie* nraiest dust heap. .So long as U belongs lo the 
J’alenl Ollicc, the aggicga'ion ol rubbish will be sure lo continue. 

'1 be ( 'omniib doners have m vei exercised a power of selection, and 
any foolish invention, so that il is only the subject of a patent, 
has the right o( intii'. Nairn ally it is not the iin})ouani inven- 
tions wlikli make their appeaiancc at South Kensington. As 
pail of a I'aicnl Ollice, a museum is praclically worthless. It 1 . 
hardly ])o->siblc to iiiragiiie an invention which — at least to an 
ex])ert —cannot be as clearly exjiiaincd by descni>liuiis and draw- 
ings as Iry a model. For puqiO'.es of experiment and uisti uoLion 
models aie obviously invaluable. By no other inean.s, for in- 
stance, can motion be rendered intelligible to a class of students 
Ol a jropular audience. When the object, howcvei, is simply to de- 
fine what an inventor has discovered or constiuctcd, so that it can 
be understood by an cx])crt, a drawdng and a descri])lion are nearly 
always much better — always as good — as any model. 'Phe only 
reason w hy the I'atent ( >fHce should have charge of such a museum 
is that the oflickds of tlie office arc in constant communication 
with the particular class likely to contiibute to the museum. 
Palcul cases aie fruitful in models, constructed, not for the engi- 
neers, but to enable the engineers to explain to those who have 
no sjiecial mechanical knowledge the action of the <iilferei t 
apjiai at us befoie them. Many such models aie of no public in- 
Icre.'yt, but many are w'ell worth j^reservation, audit was thougin 
tliatfroin these and like sources the Patent Ollice Museum wouid 
soon growiich. I'he event has hardly justified the hope, but 
that is no reason why, under better management, the promises 
held out fifteen years ago should not now be realised. With all 
its deficiencies, the Patent (Office Museum has done one good ser- 
vice. It has preserved some quite invaluable examples of early 
mechanical science which would otherwise have been scattered 
lo the four winds— most of them to the west wind and the 
States. These arc ready to form the best possible foundation 
for the mechanical section of the Science Museum, a section 
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which, in a great manufacturing country like this, ought cer- 
tainly not to be the least important of all. II. T. Wood. 
Society of Arts, Aug. 22 


The Diurnal Inequalities of the Barometer 

Like the author of the interesting paper on the daily in- 
equalities of the barometer in Nai'uke, vol. xiv. p. 314, I am 
one of those who are waiting for the aj^pearance of the second 
part of Mr. Buchan’s essay on this subject. Perhaps the coming 
meeting of the British Association at (Glasgow may elicit from 
Mr. Buchan the result of his laborious investigations. T own 
that I am not only anxious to ascertain if his views coincide with 
my own,^ but desire very much to have at my command the 
thorough discussion of the data for the eighty-six stations which 
Mr. Buchan lias collected. 

So far as a correct explanation of the inequalities is con- 
cerned, 1 believe it must be one that can dispense with the 
lateral movements of the air jiroposed by Mr. Blanford, and be 
applicable alike during the calm days of the “ doldrums,” and 
during periods of great wind disturbance*. It must explain, too, 
seasonal differences in their amount, and we may infer that what 
will explain a seasonal difference will probably exjdain also a 
geographical difference of tlie same kind. 

In the barometric co-efficients for Calcutta, supplied by Mr. 
Blanford, the semicircular one C" is nearly twice as gieat in 
Aoril as it is in July, and the quadrantal co-efficient 1'" is one 
third greater in March than it is in June. The hour angle // 
docs not vary so much as it does in this country, and the angle 
n" shows its usual very rcmaikable constancy. In England the 
co-efficient r" seems to have a greater pioportionate i-angc than 
at Calcutta. This will be seen by the following monthly means 
obtained from Mr. Main’s discussion of the obscivations made at 
the Radcbffe Observatory, Oxford. 

Mean Dail\ i^Uiadiantal Ostillaiion of the Bat omdii lor each 
month at Oxford for the sixteen years, 185S-1873 inclusive. In 


units of ‘oooi of an inch : — 

ISlarch 120 ^ So [)f end )ci . 120 

Apiil .. . 118 October loq 

klay ... 101 Novend)^^ oo 

June 9«8 Dcccnilici . <12 

July .. Oj. ' Januaiy . . . /4 

August iO‘8 I belli uaiy lii 


The epochs of niaxiinum cffict .setni lieu to i iicsjomi with 
the guatest thei monietiic laiigc rather than with Cj.ochs of 
greatest heat. I think it will also I e found in this coimtiy lliat 
this inequality is as large, if not larger, dining continuous strong 
weMerly winds as (lining quiet antic>clonic periods. | 

Like Mr. Blanford 1 was led to this subject by a study of the 
daily inequalities of the wind. My having arri\cd at a very 
different result must be my excuse for pointing out what seem 
to me to be points of difference between the conditions which he 
theoretically investigates and those wdnch exist in nature, Mr. 
Blanford shows thal “when a given quantity offbeat is em- 
ployed in heating dry air at the temperature of 80°, it raises its 
pressure more than seven times as much as when it simply 
charges it with vapour without altering the temperature.’’ Mr. 
Blanford very projicrly premises that this occurs “while the 
volume remains constant.” It is also implied that the, volumes 
of air are of equal tension throughout, but where do these 
conditions obtain in volumes of the atmosphere? Such a 
volume, for example, as rests on a square yard, a square mile, 
or a hundred square miles of the earth’s .surface. 1 his volume 
may easily be supposed to remain perfectly constant, while the 
tension of its parts may vary enormously. No ordinary addition 
of heat to the base of this volume will increase its total weight 
or sensibly add to the tension of the air at the surface of the 
earth. The added heat will alter the relative tension of portions 
of the lower third or half of the volume, and will be expended 
in< raising to a small extent the centre of gravity of the whole. 
'When this is done, that is, when the dynamical effect of the 
added heat is completed, the barometer at the base of the volume 
of the atmosphere will In reality read a little lower, instead (if 
showing the greater tension required by Mr. Blinford .s investi- 
gation. And this will be the case whether the added heat has 
expanded dry air only, or has evaporated particles of water 
already in the atmosphere. In either case I apprehend that 
during the upward movement of the warm air or of the hghter 

* On the Diurnal Inequalities of the Barometer and Thermometer. 
Quarierly Journal o/the Meteorological Societyt Oct., 1874 


vapour the barometer would read lower than at the moment 
when the movement was completed. 

An elevation of the centre of gravity of the atmosphere equal 
to two-thirds of a mile, barometer at 30 inches, would reduce the 
weight of the atmosphcie by about the one-hundredth of an 
inch. The centre of gravity of the air over an elevated station 
like Leh in Ladakh ^\l)uld have to be raised sevei*al miles to 
])roduce so large a change of ]iressure as ‘1034 of an inch, the 
difference between the maximum night and day value of co- 
efficient W as given by Mi. Blanford — so many miles as, in my 
opinion, to compel one to look for some other cause for the pro- 
duction of ])art of the observed effect, and that cause, I believe, 
will be ffjund in the dynamical one already indicated, 

W. W. Run DELL 


Visual Phenomena 

Ai THOUGH most })eoplc .are familiar with the appearances 
which suiroiiiul, or peihaj). 1 should say form, the image on the 
retina of a luminous point, their oiigin, 1 believe, is not so 
generally known, and it is not nncominon to hear them ascribed 
to reflection fiom tlie eyelids and eyelashes, vshich in leality 
plays no jiait in then production. Tlicre are three disiinct 
phenomena which go lo make up the appearance of a luminous 
point, hut they aie not genciallyaJl visible at once. 1 will 
descnlie them for convcni' nee of reference as phenoinciia A, it, 
and c. 

(a) . 1'lic limiinoii-. j oint appears to be suiioundcd by short 
rays, seldom more than a degree in length, gcmially much less, 
the length depending on the brightness of the point and the 
si/e of the pu) d at the time. 

These ia}s tiie wiiat make a bright point look .star-sh.aped 

(Kig. I) 

(b) . I pwaids and downwards from the* ])< int ])i('eecd two 
bundles oi lays, each o'len 2o‘' or more m length, and inclined 
to one anotlui at an obtmc angle (big. 2). 


' ' / 





((). (olourtd ia)s such as aie shown in Eig. 3, wliich arc 
onli s(_cn when the eyelids aie neaily closed. 

'Ihe.'^c perhaps it is hardly necessary to say arc produced by 
difliaction through the eyelashes. 

(]'.) is due to refraction through the small band of tears, which 
is ictaiiied by capillarity in the angle between the inner edge of 
the C3'’elid and the eye (shown at t and b ig. 4)> ‘^^d which acts as a 
curved prism, although its effect is only visible when the lids are 
advanced far enough over the cornea to allow light which passes 
close to them to enter the pupil. 

The following simple experiments show that this explanation 
lb the right one. 

I. While looking at a bright point so as to see (n), draw down 
the lower eyelid, the ii| per bundle of rays will then disappear. 
I'his shows that the upjier rays are caused by the lower eyelid, 
and also that as the image on the retina is inverted, the light 
must take some such course as shown by the dotted lines in 
I' ig* 5* Now in no conceivable way could reflection from the 
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lov\ct eyelid produce this effect, whilst it is evident that a prism 
of the shape taken by the liquid in the angle must produce it. 

2 If the bright point be examined in front of a looking-glass, 
so That the eye, its reflection, and the point are in a straight line, 
it will be found that (n) does not begin to be visible till the eye- 
lid is just beginning to eclipse the pupil, showing that it is the 
light which grazes the lid that produces the effect. I have accu- 
rately reproduced the phenomenon by fitting a lens of short focus 



into a pair of artificial eyelids, moisten ng the angle between the 
lens and lid, and photographing a bright point with the comliina- 
tion thus made. The diffraction effect (c) was also reproduced in 
this manner when the lids were brought close together. 

The jihenomenon (a) may be studied in the following 
manner : — Throw into the eye, by means of a lens or mirror, a 
pencil of light so widely divergent as to form a luminous patch 
on the retina, whose border is the shadow of the iris. If the pencil 



proceed from a point, this border is well dehned and dust on the 
cornea and any small irrcgulai it ies in the dLstribution of moisture 
on its surface are rendered clearly visildc by the diffraction rings 
and bands which surround their shadows, Hut what is most 
sti iking is the star-shaped figure ( Kig. 6) 
which occupies the whole lighted area. 

If now the divergence of the jicucil 
be gradually dimin'shed, which it may 
be by withdrawing the eye further from 
the focus of the lens, this area dimi- 
nishes in size and increases in bright- 
ness towards the c ntre, leaving, how- 
ever, the rays of the star still bright, 
and protruding into the region which has 
now become unilluminatcd ; and when 
the luminous point is far enough off to 
enable the eye to focus rays proceeding 
, . from it, the phenomenon (a) is seen to 

e the limiting form of this star-shaped figure. The rays in the 
with the stellate structure of the crystalline 
> o which, therefore, 1 conclude that (a) is due. 

Arnulph Mallock 


Antedated Books 




adopted the plan of ]dacing the dale at which the pa]icr is goin<- 
finally through the press at the foot of each sheet, for the very 
purpose of giving its correct date as nearly as possilile. The 
part is always on sale within a month at least, I think J may say, 
after this date ; so that this date and that of publication are to 
all practical purposes identical. P. L. Si'UA'rKR, 

Secretary to the Zoological 

Aug. 22 Society of Loudon 


Mr. R. Bowuler Skari*e makes a singular defence to my 
I comments on his “evil ])ractice ” of issuing, in August, iS7(>, a 
I woik <lated on the cover May, 1875. lie says that if I had 
lojked into the inteiior I sliould Jiavc finind “abundant evi- 
dence ” to convince me that the dale on the cover was a false 
one. Seeing that wlicn I wrote iny /ormer letter 1 had only just 
received the number from the jniblisliers, 1 had no nted to 
search for further evidence ol such being the fact. Mr. Sharpe 
must be aware that the covers of works issued in parts are ofLeii 
bound up for the express puii)ose of prcaerving a record of the 
date of i^sue. How will this ])Uii operate in the case of the 
second edition of the “ Birds of Atrica ? ” 

“Another F.Z.S.” states that in his copy the date “May, 
1875 has a line drawn through it. 'Phis is not the case with 
my copy, nor is il so in others which T have examined. 

F.Z.S. 

Kerguelen's Land 

If Mr, R. Bowdler Sharpe considers that, having published a 
description of the new Teal from Kerguelen’s Land, he Ins done 
all that is necessary in relation to the collection of birds made by 
Mr. Eaton in that distant island, he will, 1 tear, find but few 
persons to agree with him. Most of his brother naturalists will 
side with me that our American friends have shown much greater 
energy in getting out a comfilete account of the ornithology of 
this Intel est mg i.dand at an early date than Mr. Sharpe in issuing 
a short notice of the single undesciibed species. 

The Reviewer of “The Birds 01 
Kergi elen’s Land” 


A Large Meteor 

T iiAt E just seen a large mele»>i. Il fell veihcally in a line 
passing hali-way l)(‘twecn the pole-star and the nearer ]u)inlei, 
disa])pearmg about 15" abovt' the hoi i/on. Where it came from 
I did not .see. At disni)pcarancc it seemed a very elongated peai- 
.-hape, and changed coloui fiom red to violet (commencing at 
the edges). It's hori/ontal diameter was about 20'. Time b. 10 
n M. about ; my point of view, 4 milc.s due south of the dome 
of St. Laul’.s. 

j I may add, that on the night of TlnirMlay, lolh, between half- 
I jusiiiandi, while onalongdiivc in the neighbourhood of \ork, 

I and looking up at the cleai sky only as circumstances ])ermitted, I 
counted twenty, and saw more, the moon shining brightly at (he 
time. Rif itAKT) Vj.kdon 

I London, Aug. 21 

j [Mr. Paul Robin, writing from Shccniess, states that onMon- 
! day evening, at S.iii n. M., he saw a meteor biighterthnn Jupiter, 
j with a white luminous train of about 5 deg. Its course crossed a 
I line from the pole-star, joining the poimers.] 


r//A^ ^^ClfALLENCKR^^ EXPEDITION 

W E have already jiublishcd (vol. xiv. p. 197) the weighty 
testimony boine to the value of the C/iaiEni^er 
Expedition by the leaders of science in Vienna. I'he 
following no less valuable address to Sir C. Wyvillc 
Thomson has been sent us for publication ; — 

To Prof. Sir C. iVyn'illc T/iomson, P.P.S., Dirc( (or of (/le CiviiiSfi 
Staf of the “ Challensj^er^^ Edifihmgk. 

R. Museo di Fisica e Storia Naturale di Fircn/e, 
Florence, July 7, 1876 

Sir,— T he professors of the Natural Science Section of the 
Royal Institute of Florence have followed with the most intense 
intere.st the researches on the deep-sea fauna initiated by you 
during the Lightning and Porcupine expeditions, and so splen- 
didly followed up during the voyage round the world of the 
Chailenger, With anxious expectation we have followed tne 




3S2 


NATURE 


24 , iS /6 


ic^uhs cf voiir dre.’^inj^s across the great ocpan-basins of both 
hemispheres, and innv that you and your aide assistants have 
comi tiered your ^rtat task so satrsfactorily and are safely returned, 
we heg you to accept our most hearty congratulations and the 
exj)ression of our united sentiments of admiration ; for you have, 
indeed, levcaled a New World to Biological Science and opened 
a new and most important field lor physical research, 

Ph. Taklatork, 

Ai). TARcinNi-To/ZKTTi, Prof, of 
Zool. and Comp. Anat., 

A. Cli.htiNr, 

l^NUK’O lllLRVKR Gk’.LTOI.I, Prof. 
of Zool. and Comp. Anat. Verte- 
brates, 

r)r. Gi’elko Cavan na, 

M<;r. Giusei'PE Grattarola 
(Mineralogy), 

Pi of. Pietro Makc iii, 

Giovanni Arcanoeli (Crypto- 
gamic Bui any). 

The following is Sir C. Wyville Thomson’s reply to the 
above ; — 

71 j the Pni/esson of the jXotiiral Scieiiee Section oj the Koyal 
Jiistitutc of h loti me. 

20, Palmciaton Place, Ivlinhurgh, Aug. 12, 1876 

Gentlemi n, — Allow me in my oviii name an 1 in that of my 
colleagues on the Civilian Scientific Staff on boaid the C/uii'etti^tr 
to thank you most cordially for your kind Ittlcrof congratulation 
on our return to ICnglaml, and on the success of our laliauis. 

Owing chiefly to the manner in which thioughout the whole 
of this undertaking the Admiralty have umfoimly accoidtd the 
first place to the purely scientific woik, and to the heartiness 
with which the objects of the scientific s])ecLdlst^ have been 
Seconded by the naval oHicers on board, we have certainly been 
enabled to cany ( ut oui investigations almost moie fully and 
compleledy than we had a right to hope. We aie well awaie, 
however, that we have only now entered upon the most dilluult 
if not ilie most irnpoitant part of oui task, and I cm tmfy say 
that W'e will tlo all m our power to justify ilie liberal eniouiage- 
mtnt which we have received ftom (iovernnient by w^orking out 
fully the mass of data and maUiials winch we Iiave .iccunmiated, 
and publishing our lesults as soon as possible 111 an approjniate 
form. 

I need scarcely add how great a gratification it has been to us 
to receive a.ssurances of sympathy and apjiroval from so many of 
our most elislinguished fcllow-w'oikcrs, but it seems to me that 
such assurances are more specially welcome from Italy, the 
wonderful country whose language and modes of thought have 
been befoie us as a model fnim our childhood, and which perhaps 
above all others commands our mUrest and it'gard. 

1 have the honour to be. Gentlemen, 

Yours gratefully and respectfully, 

C. Wy\ JLi.E Thomson 


A CONTRIBUTION TO THE NATURAL 
1/1S7VRV OF THE HERRING 

'^"'llE Meteorological Society of Scotland has made an 
A important contribution to the natural history of the 
herring {Clupca the capricious movements of 

which have recently attracted attention and been dis- 
cussed in the columns of Na'JUKK. It is often asserted 
by the more observant persons w'ho assist in the capture 
of the herring, that the Clupca family are lovers of very 
cold water, and it is, doubtless, from a knowledge of this 
fact, that the story of the herring being a native of the 
Arctic regions took its rise. Pennant’s talc of these fish 
coming annually in a vast hcer from the high latitude of 
the northern seas has been discussed and settled again 
and again. There need now be no hesitation in saying 
that Pennant erred ; indeed, he only gave literary life to 
the fables of the fishermen, and, so far as we know, he 
made no personal effort to deteiminc whether or not the 
herring was a migratory fish. It has been ascertained 
beyond doubt that the herring is a local animal, the 
different varieties of which can readily be identified. 
Pealers or fishermen are able to distinguish between a 


Loch F\ne herring nnd ore mptured in the Frith of Forth 
or in the Bay of Wick, or any other sea or frith. As a 
matter of fjct, the herring is found on British shores all 
the ^ car round, and there is no authority for supposing 
tliat the varieties taken indifferent localities are members 
of any great general body of these fish, or that tliere is 
one great shoal in existi. nee every year, which, at a cer- 
tain season divides and then subdivides itself, d la 
Pennant. 

To come back, liovvc\cr, to the new discovery. Wc arc 
indebted to the Meteorological vSocicty of Scotland for 
some interesting expel iinents which have been made as 
to the temperature of the waters in which the herring can 
live with the greatest amount of comfort to itself, and, 
when known, with the greatest btnefit to its captors. It 
has been determined by the experiments of the Society 
that the take of henings is most abundant where the 
temperature of the sea is lowest. It was found in 1S74 
and 1875 that “ the temperature of the sea, off the east 
coast of Scotland, fi om the middle of August to the close 
of the fishing season, was continuously and considerably 
higlicr in 1S75 than in 1874, and that the catch of 
h(i rings was continuously and considerably low’cr during 
1875 than during the same period of 1S74.” As rc- 
gaids the dilference between surf ice and bottom tem- 
peiature and their relation to the fishery, it has been 
noted that wdien the temperature of the surface of the 
sea is high, the fish are found in the deeper parts of the 
water. 'I’hc fish prefer, apparently, so far as the in- 
cpiiiy has gone, the low’cr to the higher temperature.” 
\\ hen a thundcr-sloim has prevailed on any of the days 
de\oUd to the fishing a good take of herrings maybe 
expected by the lisheimen, “ but, on the following day, 
few, if any lish aie caught over that part of the coast, 
unless at the exltcuic \>ct of a tlcr/t pait 0/ the sea as if 
the fish were leiieaimg tliiihcv.” The Aletcoiological 
Society ot Scotlard are desirous of extending their in- 
Cjuiiies and observations, and they wish the li,heime'n to 
aid the iiujuiry by taking the trouble of “ observing the 
temp'. ratine of the sea at the suifacc and also at the 
dcf th at wdiich the lish strike the nets.” In other 
countries tlian ours observations of a relative kind to 
those prosecuted by the Scottish Mclcorologic.il Society 
of Scotland have been successfully accomplished. The 
Dutch have ascertained many interesting facts regarding 
the effects of temperatuie on fisheries. Plie Norwegians 
have also been prosecuting similar mquiiies. Herr von 
Freeden, of Hamburg, Director of the German See- 
wartc, has also made obseivations, both as regards tem- 
pi lature and direction of wind. As legards the latter, 
he has come to the coiiclufion tliat norlli-west winds are 
the best for large catches, and northeily winds better than 
southerly, westerly better than easteily ; also, that mode- 
rately strong w'iiids, sufficient to ruffle the surfaie of the 
sea, are better than calm weather, and liglit winds almost 
as unfavourable as stiff biec/.es ; a ruffling of the sea being 
in his opinion of consideiablc importance to success of 
fishing. 

These are important discoveries, so far as they go, and 
must ultimately exercise considerable inllucnce on the 
practice and icsults of the herring fishery. Hitherto the 
men have fished as in the dark, so far as regards the kind 
of knowledge which has just been found for them. That 
the month of August is a good time to seek the herring 
is about all that fishermen do know ; the most likely part 
of the water in which to find them, or the depth at which 
they may be lying, they cannoL tell. When the fishermen 
shoot their nets they may not fall in the path of the fish ; 
the herrings they seek may be cither above or below the 
snare which the men have let into the water for their 
destruction. By a fruitful continuance of the observations 
we have referred to, we shall be able to conduct the 
herring fishery with greater exactitude and likewise with 
more economy of time. 
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telephones and other applications 

OF ELECTRICITY 


tN a recent number we gave some account of the 
A telephone of Mr. Elisha Gray ; in the present article 
we propose to refer to another form of this instrument, as 
also to the so-called electric telegraph without conductors,* 
and its relation to electric tuning-forks. For our infor- 
mation, as well as for the illustrations, we are indebted to 
papers by M. Ch. Bontemps, in our French contemporary, 
La Nature. To begin with the last-mentioned applica- 
tion of electricity. 

For this new process of telegraphy it is claimed that we 
may communicate with any person at any distance with- 
out having taken the precaution of previously establish ing 
a continuous wire between the two stations. 

M. J3ourbouze, in 1870, in continuation of previous 
experiments, attempted at Paris to utilibC the Seme as a 
conductor between two stations, the Jena and Austerlitz 
bridges. This attempt, if successful, would then have 
been of great practical value, as it would have enabled 
besieged Paris to communicate with the outside world. 
An electric pile placed on the Jena bridge sent alternative 
currents to" Austerlitz bridge. These currents were re- 
ceived in a galvanometer invented by M. Bour bonze, and 
read by the oscillation of the needle to right or left. The 
experiment appeared successful ; the elements of a lan- 
guage were proved in this attempt. There was no oppor- 
tunity, however, of further testing its utility ; a mission 
was organised for the purpose of establishing a station 
beyond the lines, but ere it could be carried out the 
armistice rendered further experiment unnecessary. M. 
Bourbouzc has, however, again taken the matter up ; but 
it is necessary to be on our guard against cherishing 
hopes which seem premature. 

M» de Parville points out very well the objection which 
common sense suggests. “ Suppose,^' he says, “ that we 
should all wish to speak by this means from one end of a 
city to the other. Each possesses his talking-needle and 
his pile. Each needle goes marching ceaselessly to right, 
to left, obeying everybody at once. It will speak for all 
correspondents at the same time. Messages will get en- 
tangled and completely mixed up. Here is a new Tower of 
Babel. We won’t be able any longer to understand each 
other. The electric wire of the ordinary telegraph, on the 
contrary, serves as a track of union, and shuts the door to 
indiscretions. Thus, j/es, we may communicate to a 
distance without a wire ; ua, we should not be able to 
supply by this new system, since we should find ourselves 
in the condition of a crowd speaking at once miscellane- 
ously, without being able to make itself understood. F or 
the new system to become applicable, it would be neces- 
sary to find the means of giving to each current an indi- 
viduality which would enable a correspondent to recognise 
it among the thousands of currents which may circulate 
at one time. We have no right to doubt the future, and 
we may hope that some day such a means will be dis- 
covered.” 


In this connection let us explain the remarkable work 
of a Danish engineer, M. Paul Lacour. How can we give 
to each current an individuality which will enable us to 
recognise it ? 


When we consider the most common acoustical phene 
>T^ena, for example, the transmission of an air played b 
an orchestra, which is perceived by all the audience 2 
considerable distances from the executants, we have som 
th#. in analysing this effect. Physics tells us the 
produced by each instrument have thei 
th#* distinct measure ; in other word* 

from a violin, a flute, a trombone 
^ different vibrations transmitted by th 
thp ^^^^'^cteristic of each note. Besides 

succession of the notes, which make 
the measure in music, produces the cadence, constituting 


with the tonality and the timbre of the instruments the 
general effect of the air which impresses itself upon us. 
The transmission is so precise that an ear detects in this 
assembly of performers a mistimed note, anything out of 
tune in the midst of the harmony of the air. In our ex- 
position it is the mistimed note which will serve us as a 
landmark. 

Suppose a series of three tuning-forks vibrating con- 
tinuously and producing— the first, 100 vibrations per 
second ; the second, 300 ; and the third, 500. It is easy 
to conceive that each of these tuning-forks may interrupt 
and establish an electric current with intermissions regu- 
lated by the number of its vibrations. If we have three 
tuning-forks identical with the three former, we can con- 
ceive each group to be placed at the extremity of an 
electric line sciving as a medium of connection. Wc 
shall see reproduced the phenomenon of the musical air 
transmitted to a distance ; the three transmitting tuning-- 
forks act respectively on the three receiving forks by 
means of the medium which connects them. 

Let us admit, meantime, that by an effort of the will wc 
may either set a-going or stop any one of these tuning- 
forks in accordance with a cadence that will not neces- 
sarily coincide with its regular action, wc shall find at the 
other extremity in the symmetry of the perturbed instru- 
ment, the same discordant manifestations. The mis- 
timed note will be as faithfully transmitted as the har- 
monic vibrations. The bearing of a yiractical realisation 
of this conception will be easily understood ; it opens the 
ivay to the indefinite multiplication of diverse transmis- 
sion by the same conductor ; it is also the germ of a 
solution of transmission by multiple conductors, with the 
power of individualising each current. 



b 


I Fk;. I.— Transmitling tuning-fork. 

What is necessary to the fulfilment of this condition ? 
I. It is necessary to construct tuning-forks whose move^ 
men! is maintained by an electric current ; this problem 
has been solved. 2. It is necessary that these forks emit 
currents whose phases correspond exactly with their 
movement, a problem which has also been solved. 3. 
Finally, we must be able, in a very small interval of time, 
say one second, to arrest and put in action a great number 
of times (100 at least) each of these forks. 'I'his last point 
is the only one which presents any difficulty. Wc sec 
that this difficulty is only a problem of construction ; it is 
necessary to operate with very small masses in order easily 
to overcome inertia. The success of M. Marcel Deprez 
authorises us in thinking that the third condition may be 
realised. 

We shall conclude this part of the subject by a reference 
to figures. We shall showr how a diapason vibrating con- 
tinuously can send currents of the same intermittence 
along an electric line. Fig. i represents the necessary 
apparatus. The arm u of the tuning-fork encounters 
alternately the platinum of the tongue e, whose opening 
is regulated by the screw v. A current entering by A is 
closed every time that the extremity n touches the slip * 
and is opened when the vibration of the tuning-fork is 
away from the extremity «/ there is only required for this 
that by the wire A issuing by the exterior conductor, the 
line, there be propagated a series of electric undulations 
reproduced exactly in the material vibrations of the arm 
of the tuning-fork. , 

We have, however, to show how we can determine and 
mark the character of an intermittent current arriving by 
the telegraphic wire. Fig. 2 represents the arrangement 

s 2 
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of the intermediate station traversed by the line ll; spondence in one or more directions, lies in the greater or 

A, B, c are three tuning-forks snuilar to those of the less facility with which a tuning-fork can be stopped and 

transtnitcingstation. The fork B, for example, which is in put in action; it is a question of mass, and cunning 
un son with the current, v/ill enter into vibration w'hile the lingers will certainly some day devise for us apparatus 
others remain mute. This fork B will then touch the sufficiently small to realise this desideratum, 
platinum tongue (shown in Fig. 3), and there will be estab- With regard to the telephone, an instrument allied in 
hshed in the circuit bU 2 l local current of the pile U some respects to the apparatus above referred to, we shall 

whose poles are applied respectively to a,b^c\ and to specially reler here to that which bears the name of M. 

' This local current will be intermittent in pro- | Rcuss. For an account of Mr. Gray's instiument, see 

vol. xiv., p. 30. The arrangement adopted 
by M. Reuss will be seen in Figs. 4, and 5 — 
the former representing the transmitting appa- 
ratus, aiid the latter the receiving apparatus. 

At the station at which the musical air is 
played (Fig. 4} a wide tube T issuing from a 
box K receives the vibrations of air produced 
by the instrument. The purpose of the box 
is to collect and strengthen the sound. On 
the upper pnrt is stretched a membrane m, 
which vibrates in unison with the impulses it 
receives. To transform the movements of this 
membrane into the harmonious emissions and 
interruptions of an electric current, it is suffi- 
cient to establish a series of connections easy 
to conceive. 

Suppose that a pile, one of whose poles is 
the earth, is attached by the other electrode 
Fk;. 2.— Inter mediuLe station. to a handle marked 2 in Fig, 4; from this 

a metallic conductor formed by a thin plate 
portion to the time of the tuning-fork, but on account of of copper i and ending in a disc of platinum t?, leads 
the rapidity of the pulsations it will show itself in many the current in front of a point borne by the lever 
cases as a constant current either by effecting chemical ' a b c, Kvery time that the membrane m is raised, the 
decomposition, by causing the deviation of an electric ■ point touching the disc, the current will be established ; 
needle, or by energising an electro-magnet. j on the other hand it will be broken when the membrane 

Fig. 3 shows the arrangement which has been estab- l returns to its normal slate. The box K is represented cut 
lished to produce interruptions for conespondence by I away at the upper part in order to show the arrangement 
means of the regulated vibrations of the tuning-fork. Tne i of the membrane and the tJectric communication which 

repeats the vibrations. In order to iransinic 
to any distance lOo, 200, 500 kilometres the 
electric current, it is necessary that a l.ne 
should issue from the knob i (Fig. j), and be 
attached to knob 3 (Fig. 2, which represents 
the receiving apparatus). The latter is formed 
by an iron rod d r/, around which is rolled 
insulated copper wire, one extremity of which 
ends at the knob 3, and the other in the earth 
by the screw 4. for the purpose of completing 
the circuit of the pile of the issuing station. 
The rod, dd, is of the size of a knitting-needle ; 
the coil, formed by the cornbintd wire and 
rod, is supported on a bo.x, B, having very 
thin sides ; above is the lid, D. The objtct 
of the whole arrangement is to strengthen the 
vibrations which are produced by the succes- 
sive interruptions of the current across the 
rod, dd. 

What is noteworthy in this system is that 
the vibrations of the rod, d d, are exactly 
synchronous with those of the membrane, ;//, 
and consequently with those of the instru- 
ment, the air from which has been played in 

the tub, T. Not only is the measure indi- 

„ L ^ Gated, but the tonality as well, the two ele- 

I ^ - mtnis which make up the melody, height of 

•) sound, and interval of notes, all is reproduced 

Fic. 3.— Muiilpuiaior. automatically without possibility of error. 

To complete the description, we must add 
manipulator c, which can oscillate around a central axis, I that there is on Fig. i, a lever, /s, and an electro-magnet, 
rests sometimes on d sometimes on c", Acording as the | E E, the ordmary appendages of a Morse telegraph. AUo 
lever c is supported on d or d\ it closes the circuit of the ! on Fig. 2 is seen the manipulatory lever ; there is also a 
intermittent current emitted by the tuning-fork, either by j receiver, not represented in the figure, 
the earth of the transmitting station or by the earth of In order to appreciate the full value of the telephone, 
the receiving station, after traversing the guiding wire. it is necessary to examine the form given to the box, K ; 

It would seem, then, that the only objection to the j the best arrangement hitherto discovered consists in 
practical realisation of the system of multiplying corre- j bending the sides so as to amplily the elTect on the mem- 






brane by succesbive reflections. The power of the 
receiver is also increased by the introduction into the 
coil of several rods of iron; the sound originally some- 
what snuffling, thus acquires a more agreeable tone. 

M, Reuss calls the attention of physicists to the experi- 
ment ; we think, with him, that there is here the germ of 
notable improvements to be made on the electric telegraph. 



I'lu. i — Senlinjj apparatus.— K, boK to collect tlie vibrations; w, caout" 
i.houc membra le the b i.\ ; r’, plnimim disc fixed lo the mem- 

brane : nbe^ movable lever, .sii}j[)urted by the puint on the laembranc ; 
/.V. inanipiiliiting keys for corlc^ponde^ce ; k k, receiving electro- 
magnet for coire>p‘ mlencc ; v-i, screws to attach the coiumumcatiug 
wires to llic pile and with tlic line. 

We do not, however, believe that in its piesent state, 
the invention is so complete that we can, at a distance, 
lepeat on one or more pianos the air played by a similar 
instrument at the point of departure. There is a possi- 
Inlity here, we must admit, of a curious use of electricity. 
When we are Jioing to have a dancing-parly, there will 



t’lG. 5. — Receiving apparatus. — box to sirencthen the vibrations; d, liJ 
of this box ; r/r/, iron wiie vibrating by the passage of the ciurciit ; 
coil through whicli il e current ]ia.s.ses ; t' s\ manipulating key for corro- 
.spondence ; r, 2. 3, screws to attach the communicating wires to the 
pile and to the line. 

be no need to provide a musician. By paying a sub- 
scription to some enterprising individual, who will, no 
doubt, come forward to work this vein, we can have from 
him, a waltz, a quadrille, or a galop, just as we may desire. 
Simply turn a bell handle, as we do the cock of a water 
or gas-pipe, and we shall be supplied with what we want. 
Perhaps our children may find the thing simple enough. 


i^TERNATIONAL CONGRESS OF AME> 
EICANISTS. 


to be French, though the congresses are intended to be 
international in their chiracier, and among those who 
were members of the Ust congress (though not neces- 
saiily present) were many eminent men belonging to ail 
parts of the world. Among English names we notice tho^e 
of Dr. Birch, Mr. Charles Dai-v\in, Mr. Franks, bir John 
Lubbock, Mr. R. H. Major, Prof. Max Mii ler, S r Iknrv 
Rawlinson, Sir Charles Trevelyan, Mr. Tiiibnor, at d 
others. Delegates from vaiious countries were present at 
the congress, and although most of the papers were by 
i Frei chmen, still a fair proportion were by iortigncTs, 
chitfly Amtricans and ScandmavianF. Two thick octavo 
volumes* contain the proceedings of the congress. 

The object of this French society in holding these 
congresses is to contribute to the progress of ethno- 
graphical, linguistic, and historical studh s relative to the 
uvo Americas, especially for the times anierior to Chris- 
topher Columbus, and to bring into connection wuh eacti 
, other persons who are iiiierestcd in tliese studies. I he 
subscription is only twelve francs, and the council is 
1 composed of a certain |,roporiion of F'rtnch and of loreign 
i members. The president of the Nancy congress was t' e 
I Baron de Dumast, but at each of the tour sda/nrs for tiie 
1 reading of papers he very gracefully called to the ch.tir 
: a dii*tii guished foreign member to preside over the day's 
proceedings. Inuring the congress an ii.teresiing exhi- 
bition of objects relating to American ethnography an i 
antiquities was held. 

ILe subjects with which the congress dealt were 
divided into three sections — History, Ethnography, and 
Linguistics and Palaeography, though, as might be sur- 
mised, many of the papers boie on all these subje(t'5 
Though the subjects weie thus divided, the congress met 
as one body each day. 

Such an internal ional congress as this, it will l)e 
admitted, might do great suviee to scitnce. I'heeihno- 
graphy. and prehistoric archicology of America are of 
the hig lust importance ; they are a piime factor in the 
great pioblern of the world's eihnography. If, then, an 
iiuernational American congiess were based on well- 
defined principles, and if its work were conducted in 
accordtuicc w'ith the universally lecognited rules of scier.- 
titic method, it might give a powerful impulse to the pro- 
gress of American ttbiioh gy in pariicular, and U) ethno- 
graphy in gent lal. We shall briefly endeavour lo give 
the leader an idea of the value of the contents of the two 
volumes before us. 

Among the first papers is one of considtrable length, 
by M. K. Beauvois, the purpoi«e of which is to prove inai 
the “ irland it inikla,” or “ liviiramannaland " of the 
early Icelandic chroniclers was a colony founded by Irish 
m ssionarifcs, apparently near the mouili of the St. Law- 
rence, long before even the Norseman knew anything of 
America. One cannot but admire the learning, ingenuit)-, 
and enthusiasm of M. Beauvois, but the veruict must be 
the Scotch one of “ not proven, ' with a note that it was 
scarcely worth while calling together an international 
congiess to listen to a paper of this kind. 

This may be regarded as a type, and rather a favour- 
able one, of a large number of the papers read at the 
Nancy congress, papers whose object was to show the 
intimate connection which in prehistoric times existed 
between the peoples of the Old World and those of the 
New. A paper by Prof. Paul Gaflarel of Dijon, f^r 
example, had for its object to show the great probability 
that the I'hcenicians had found their way across the 


there met in the city of Nancy a corgres 

kind (Nature, vol. xii. . 

hiifwhi-R a not attract very much attention 

'imount'^oV w” b? sitting, did a considerabl 

nSS ro„T‘' This the Inter 

^ rf‘rt ntlv ^niericanists, organised by a society 

unde; the designation “ li 
. Societe Amencaine de France." The society itself appean 


Atlantic to America, North and South, and that in various 
ways they left traces of their presence behind. This is a 
somewhat more sober paper than that of M. Beauvois, 
still the verdict must be essemially the same. 

Of course the questions of Buddhists in America and of 

Fu-Bang " got their share of attention, with the usual 

* Contriis International des AiiicricanLstts. Comptc Reuuu de la Prom cie 
Scs;>ion, Nancy, 1675. (Pari.*-, Maihoaucuve et Cie.) 
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unsatisfactory result. Fortunately there were some solid 
men at the congress who were able to perceive the utter 
futility of discussions of this kind. M. de Kosny, for 
example, had frequent occasion to recall the attention 
of the congrtss to its main purpose, and to remind 
the members that while we knew comparatively so 
little of the American aborigines and of their remains, 
it was a waste of time and energy to discuss the civilisa- 
tion of any other country. “ Our duty,” he said, “ is 
to establish formally, against all the crotchets which 
have hitherto infested the domain of Americanism, a 
method. Every hypothesis which is not based on certain 
proofs is of no scientific value ; ” and Dr. D.illy justly re- 
marked that there is no special “ Americanist method,” 
but that there is a scientific method, whose rules aie quite 
sufficient for this new department of science. No docu- 
Dally continued, “arc adduced in support of 
these connections between the Old and the New Worlds; 
we must, therefore, provisionally consider them as non- 
existent. All the alleged analogies are only vain appear- 
ances. The presumptions are, on the contrary, against 
the hypotheses of an analogy or a filiation between the 
religions of Mexico or of Teru and those of Eastern 
Asia. The solution of the question is that the Americans 
are neither Indians, Phcenicians, Chinese, nor Euiopcans ; 
they are Americans.” “All these hypotheses,” M. de 
Rosny remarked again, “of Asiatic infiuences in America 
are very piquant : it is the proof which is always warning.” 
What a pity a few men like M. de Rosny and Dr. Dally 
were not appointed beforehand to decide on what papers 
were deserving of the serious attention oi the congiess ! 
However, wisdom comes by experience. The fairly mode- 
rate paper on Fu-Sang, by M. Lucicn Adam, might have 
been admitted, as might also that of M. Gravier on the 
Dcighton Rock inscription, but we are sure that all the 
papers thus admitted could have been published in one- 
tlind of the space of these two volumes. 

M. Lovy-13mg brought much learning to bear on the 
Grave Creek inscription for the purpose of proving it to 
be Ehamician, with the usual unsatisfactory result, we 
are sure, on all unbiased listeners. Perhaps the most 
deliberate and cold-blooded attempt to prove an intimate 
connection between America and Old World civilisation 
was made by Prof. Campbell, of the Theological College, 
Montreal, in his paper, “ The Traditions of the Ancient 
Faces of Peru and Mexico identified with those of the 
Historical Peoples of the Old World.” His object is to 
prove that the Peruvians and Mexicans had “ their origi- 
nal home on the banks of the Nile, and that their tradi- 
titions relate primarily to an early national existence either 
m Egypt or the neighbouring region of Palestine and 
besides various other conclusions, “that there is the 
strongest reason for finding the affinities of the civilised 
races of ancient America, not among the Turanian or 
Semitic, but among the Aryan or Indo-European families 
of the world.” This is rushing to a conclusion with a 
vengeance, and some of the more sober members of the 
congress had good reason to animadvert on the “haste 
to conclude ” manifested by many of the Americanists, 
and the want of patience to wait for more light. An idea 
of the value of the “ facts ” on which Prof. Campbell 
builds his sweeping conclusions may be gathered from 
the following extracts : — “ Animal worship prevailed in 
Peru, and it is worthy of note that flies, called cus// (a 
wotd of the same origin as the Semitic the Latin 

7/c’spaf and the English were oficred in sacrifice, 

thus recalling the Baal~zebub of the Phtli-sheihJ* “In 
Manco 1 find the first monarch of universal history, the 
Egyptian Mc/irs, the Indian Menu^ the Greek Minos, the 
Phrygian Manis, the Lydian Macon, the German Mannns, 
the Welsh the Chinese Aftn^-ii, and the Algon- 
quin Manitou and so on throujjh endless ingenuities. Is 
not this comparative philology playing at “high jinks?” 
and is it not one more striking proof that to trust to lan- 


guage alone in questions of ethnography is to trust to a 
chain of sand ? 

While the Baron de Bretton^s paper on the Origins of 
the Peoples of America contains some suggestions of 
value, it also, like the one just mentioned, is disfigured by 
many etymological fantasies. It is quite legitimate to 
try to show that America may have been in part peopled 
from Europe, but to base such a theory on arguments like 
the following makes one almost despair of the progress 
of scientific method : — “ The first invaders from whom, 
according to the tradition of the Toltecs, that people were 
descended, were called Tans, Dans (Danes !). Their 
god, Tcoti, strongly resembles linguistically the Greek 
iheos, Latin dcus,” &c. The temples of this god were 
called tcscahli, “ a word which comes from Greek theos 
and Celtic ca-cas, house.” A god, Votan, is probably 
IVodin, and Thara, Thor- as Asa-thor. Aslan, the sup- 
posed original home of the Aztt'cs, is, according to Baron 
de Bretton, evidently Scandinavian A salami, country of 
the Ases, of the Asiatics, of the Aztecs themselves. 
What answer can be made to such etymological leger- 
demain ? 

The Abb(5 Petitot has been for many years a zealous 
missionary in the Athabasca-Mackenzie region of North 
America, and has made some valuable contributions to 
a knowledge of the geography of that region ; not con- 
tent with this, however, he is eager through the medium 
of language to prove the unity of origin of the human 
race. He argues that because certain North American 
Indian words have a more or less distant resemblance to 
Chinese, Malav, Tainul, Hebrew, Greek, Latin, Japanese, 
German, English, (S:c., therefore all these are descended from 
one common stock. We shall give only one specimen of 
the Abb<5’s easy-going comparisons : English each, he 
tells us, is the same word as Hebrew istlu He gives 
pages of this sort of thing. It is easily done; any 
ignoramus with the dictionary of a dozen different lan- 
guages before him could do it. The “ Tower of Babel ” 
is the Abbe's starting-point in tracing the diversities of 
human speech. 

It seems to us a pity that the reputation of an interna- 
tional congress that might do much good should be 
endangered by puerilities such as those we have referred 
to. We hope that in this their first meeting the froth has 
come to the surface, and that in future meetings means 
will be taken to prevent middle-age word-puzzles being 
foisted on the congress. 

The two volumes, however, contain some papers of real 
value ; these we have space only to name. Prof. Luciano 
Cordeiro’s (of Coimbra) paper on the part taken by ihe 
Portuguese in the discovery of Arnciic.i is of considerable 
interest, and shows great research. A paper by M. Paul 
Broca on two series of crania from ancient Indian 
sepulchres in the neighbouihood of Bogota is a model oi 
careful observation and reasoning. M. J. Ballet, of Gua- 
daloupe, has a long memoir on the Caribs, full of infor- 
mation. A paper by M. Julien Vinson on the l^asque 
language and the American languages is able and 
scholarly and cautious. He shows that in structure and 
grammar they have many points of resemblance, but that 
on this ground there is no reason whatever for concluding 
that they or their speakers have a common origin. Otht r 
papers of value are Dr. Cornilliac's on the Anthropology 
of the Antilles, Mr. Francis A. Allen’s on the Origin of 
the Primitive Civilisation of the New World, an elaborate 
paper, the result of great research, and M. Oscar Comci- 
tant’s paper on music in America before the discovery of 
Columbus. 

On the whole, we cannot think that these two volume s 
show that this International Congress of Americanists 
has done much in furtherance of the object for which it 
met, and we shall look with interest for the results of the 
second congress, which will meet at Luxembourg m 
September, 1877. 
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< 967 ? ASTKOXOMICAL COLUMN 
Thk Total Solar Eclipse of 1882, May 17.— The 
following elements of this eclipse depend upon llie lunar 
tables of Dainoiscau and the solar tables of Carlini, and 
are therefore not intended to be used in a calculation of 
the precise circumstances for any place. 1'hey will, never- 
theless, serve to afford a better idea of the character of 
the eclipse near the central track than can be obtained 
from Hallaschka’s map in \\\% IZIcmcnta F.clipsimn, where 
by an error of calculation the eclipse is shown broadly 
annulat . 


Conjunction in K.A-> 18S2, May 16, at I9h. 42m. 25s. G.M.T. 


R.A 

Moon’s houily motion in R.A. 

Sun’s „ „ » 

M oon’s declination 
Sun’s „ 

Moon’s hourly motion in dccl. 

Sun’s ,, „ 

Moon’s horizontal paialhiK 
Sun’s ,, ,, 

Moon’s tiue semi-diamctei 
Sun’s ,, „ 

The equation of time is 3111. 503 
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5 ^^ 15 I 
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IS 

subtractive 
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appaient, and the sidcieal time at mean noon, May 17, 
3h. 40m. 19 2s. 

Instead, therefore, of being broadly annular, the eclipse 
will be narrowly total on the ccntial belt. 


Cciili.il eclipse begins 17 55 'o in 1 .ong. 3 2h W. 
„ at no'oii „ 6327I-.., 


ends 21 20*8 


13S 20 1-:., 


Eat. io3zN. 
,, 3 J^ 27 N. 


'The ccli])se is total in Ujiper I ’.gypt and the Pcnin'-ula 
of Sinai, points on th^ central line being 32 25' bL, 26'^ 
57' N., and 34“ 23' E., 27' 57' N, 

'I'hese elements also give totality for about twenty 
seconds at Shanglnu : middle at 5h. 21*2111., local mean 
time, sun’s altitude, 17 . 

CoME'JS OF 1847. — In the last number of xhoyl.d/o- 
lunnisihc Nadu ithlcn, ilr. Schur, of the Observatory at 
Strasburg, has given delinitive parabolic elements for the 
comet discovered by Schweizer at Moscow, on Aug. 31, 
and last seen at Rulkow'a on Nov. 28 — an isolated obser- 
vation. Elliptical elements had been assigned to this 
body, but the more complete computation by Dr. .Schur 
shows that thcie is no sensible deviation from the 
parabola. 

Greater interest attaches to another comet of the same 
year — that detected on July 20, by Iborscn at Altona, 
which was observed by Ruiiikcr till Sept. 12. The 
observations can hardly yet be considered as having been 
thoroughly discussed, though it may be presumed that 
D’Arrest used the last Hamburg observation in calcu- 
lating his second ellipse {/ist. Nath., No. 662), and Dr. 
Gould investigated elements with the whole, or nearly 
the whole, of the observations before him. 

D’Arrest, by his second calculation, found the period 
seventy-five years ; Dr. Gould gave eighty-one years ; 
hence this comet has been considered to form one of the 
singular group which appear to revolve in something le^s 
than the period of Uranus ; it must, however, at pieseiit 
be regarded as the least certain of the number, with 
respect to length of revolution. It presents a case where, 
as Dr. Gould remarks, veiy small changes in the funda- 
mental places, even the slight change of the parallax due 
o more accurate determination of the comet’s distance 
is suthcieut to change materially the form of the result- 
ant orbit and the period deduced.” His final elements 
ex iDit a decided preponderance of sign in the errors when 
compared with the August observations, though he ap- 
suspected the cause to have been mainly 
Che aimcurty attending exact computation from the ele- 


ments in such a CISC. Tlu' obf.cn itions will be f )v.nd in 
a collective form in his paper concluded in vol. i.. No. 19, 
oi Astroiionucal y oin nal -a periodica), by the way, 
of which it is difficult now to piocure complete sets. The 
greater number are also found in Ast) onomischc Nadi- 
rithtcji, vo). xxvi. D’Arrest furniblios no particulars 
of his second calculation, but gives the elements the 
preference over his first set, in which the period of levo- 
lulion was considerably longer. 

A further calculation may possibly lead to a more de- 
finitive value for the major axis ; at present it appears 
that when tlie comet is rc-discoveied it is likely to be by 
accident rather than from any approximate knowledge of 
the epoch of ensuing pciihelion iiassagc and organised 
search. 

A still more woithy matter of investigation, however, is 
the orbit of (fibers’ Comet of 1815, due, according to 
]>esscl, in less than eleven }car5. It is preltv certain that, 
with the introduction of improved solar tables and star- 
places for new reduction of sucli original observations as 
we possess, the fundamental positions miglit furnish a 
still more reliable orbit for 18115, while the re- calculation 
of the pjiturbations from moic exact values of the masses 
than were at Ilessers command, m.iy lead to a nearer 
determination (»f the time of next jicrihelion passage, 
which lie has fixed to 1887, February 9. 


FRENCH ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE 

’^HIS ycais Congress was opened at the Hotel de 
Ville, Clermont, on Friday, August 18, under the 
presidency of I’rof. Dumas, the well-known chemist and 
the pcrptlual secretary of the Academy of Sciences. M. 
Dumas praised in w arm terms the spirit of individual initia- 
tive so largcfiy dev eloped in I mgKmd, and he compai ed the 
Rritish Association with her younger sister, the French 
Association. Ho spoke in high tenns of JCnglish men of 
science, and referred to the Exhibition of 1851, and tlic 
iinpoitant results wdiich have followed it in the develop- 
ment of permanent scientific institutions in England. 
M. Dumas acknowledged the zeal of the French Govern- 
ment in helping science, and he showed that science must 
be promoted not only by benevolent and iiitelligenl indi- 
viduals, but also by the State. He, in elocpient terms, 
presented to the assembly the testimony of liis long-con- 
tinued labours extending over a period of more than sixty 
years, as a proof that science was cfinducive only to 
happiness. He advised men of science not to meddle 
either with theology or with philosophy, but to leave all 
questions in these legions in the hands of ihcologiaiis and 
philosophers. The province open to science is large 
enough to give every satisfaction to the widest ambition. 

The address was received with enthusiasm. The mayor 
of Clermont, M. Moinicr, a barrister by profession, de- 
livered a very sensible addres*;, making allusion to the so- 
called ‘‘ grands jours d’Auvergne,” when many centuries 
ago legislators held their meetings in the very place where 
a parliament of science was then assembled. He said, 
moreover, that science, which was ignored in those days, 
was supposed now to have the duty of ruling the ruleis of 
mankind. 

M. Cornu then addressed the assembly on the present 
condition of the Association, which is eminently satis- 
factory. One of the most important announcements he 
had to make was that the Association, since its last meet- 
ing, has been recognised by Government as “ of public 
utility,” which is equivalent to the granting of a charter 
in England, and which will not only be of advantage to 
the Association, but, we believe, will enable the Associa- 
tion to be of greater benefit both to France and to science. 
To celebrate this episode in its history, M. d’JEichtlial, to 
whose efforts it was largely owing that the privilege was 
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conferred, has j)resented the Association with a gift of 
10,000 francs. The Association has been able to distri- 
bute assistance to those engaged in scientific research to 
the extent of 7,000 francs during the past year ; of this 
sum 5,000 francs was accorded to Dr. Janssen as a con- 
tribution to the expenses of his recent voyages, and 2,000 
francs to M. Chapelas-Coiilvier-Gravier, to enable him to 
continue his researches on shooting stars. M. Cornu 
referred to the great importance of the ]’uy-de-D6me 
Observatory, of which we have frequently spoken, and 
the formal opening of which had been deferred in antici- 
pation of the present meeting. He concluded by eloquently 
urging the Association to continue to be animated by the 
spirit in which it was begun in the days of France’s sore 
distress, to keep free fioin all party spirit, and to seek to 
be spoken of only and always as the fiiend of science and 
of the country. 

Tlie treasurer, M. Masson, gave an account of the 
state of the funds, which is very satisfactory. The Asso- 
ciation is prosperous, numbering 2,200 members, including 
200 ladies. The receipts for the Nantes meeting were 
greater by 400/. than the expenses. 'J'he funds of the 
Association amount this year to 7,000/. 

In the evening a reception was held at the Hotel de Ville 
by the niayor, which was perfectly successful. 

On Saturday, at two o’clock, the several sections met 
to appoint their officers. Among the strangers present 
were Lord Houghton, Dr. Gladstone, the Rev. S. J. Perry, 
Mr. Eaton, Prof. Iloyd Dawkins, and sevcial other 
i'.nglishmen. 

M. de Mortillet, the sub-director of St. Germains 
Museum, has been nominated the president of the section 
of Anthropology. He delivered an address on the origin 
of superstitions. He showed that the present superstitions 
must be mostly connected with old Celtic populations. — M. 
Tchebycheif, the Russian geometer, has been appointed 
president of the Section of Mathematics. M. Tchcbychcff 
exhibited a machine for performing addition and sub- 
traction with extraordinary rapidity.-yM. de Lucas pre- 
sented the designs for the construction of a machine 
intended for the fabrication of prime numbers. 

The places of interest in and around Clermont are 
open to the inspection of the members of the Congress, 
as is the case at meetings of the British Association, 
consequently the Sunday excursions have been numerous 
and highly attractive. The prehistoric arch ecologists 
visited the pakeolithic habitations recently discovered at 
Issoire. A pleasure trip was made to Vichy, and a large 
number of members went to Thiers. The excursionists 
to Vichy were welcomed by the Mayor, Dr. Cornil. Among 
the toasts proposed was that of Lord Houghton, as a Vice- 
President of the British Association, who made a suitable 
reply. 

In the city of Clermont are located the celebrated in- 
crusting fountains, which convert into stone, wood and 
even animals. A rich collection of specimens has been 
opened for inspection, and will be visited officially by the 
Section of Geology this week. 

An incident has occurred which created a little 
sensation. The members were assembled in a general 
meeting to hear a lecture on the mountains of Auvergne, 
when an intimation was received that the lecturer had 
been taken ill. M. Claude Bernard, the well-known physio- 
logist who was present, was therefore invited to deliver 
an address. He lectured on the sensibility of plants, a 
subject which he has been investigating. 


SCIENCE IN GERMANY 
{From a German Correspondent) 

M W. SIEMENS has recently endeavoured to determine 
• the velocity of propagation of electricity in suspended 
wires. His method of observation consists in the employment 


of iwo insalated Leyden jar> (or two clmrge tables), the outer 
coats of which are metallically connected together. The inner 
coaling of one jar is directly connected by a short wire with a 
metallic point ; that of the other is also connected with this 
point, but by a long circuit line. Opposite the ]>oint .stands a 
rotating metallic cylinder connected with earth. When the outer 
coats of the jars are connected with eaith, the electricity of the 
inner coating of both jars at that moment becomes free, and is 
discharged through the ])omi and the rotating cylinder to earth. 
If the rotation i.s sufficiently rapid, an<l the line long enough, 
there are produced on the smoked cylinder two maiks with an 
interval between them, vvhi h is the mea.sure of the time the 
electricity took to pa.s.s lliiougli tlio wiie line from the jar to the 
point. Thi.s arrangement \va-> also modified by ])lacing iw’o 
])oinls, in, lead of one, op 'osilc the metallic cylinder ; the one 
being connected directly witli one j.n', the other by the line with 
the othci jar. A dischaigc of the jai^ v’as first obtained while 
the cylinder was at re.st, and then the dischaige was made with 
the rotating cylinder. 

]\I. Siemens thought at first that th(‘ Vilouty of iiroiiagation of 
electricity must be propoitional to the s])ecilic comluctivity of the 
material. In discharge of a jar through a caoutchouc tube filled 
with water, or through a wet tlircad, no lime dirference could be 
perceived between the mark of the (lirect dischaige, and that of 
the first jiartial dLcharge through the Inpiid. It was the same 
with discharge of the jar through a .strong caoutchouc tube, 100 
feet long, and 20 mm. dear diamefcr, wliich wa.s filled with zinc 
vitiiol solution. Now, since a dilfeience of five millionths of a 
second might be distinctly perceived, it is thus iirovcd that the 
velocity of electricity in liquids must be o.'cr 800 gcogiaiihical 
miles per second. As the conductivity of co[>pcr is at least 200 
million limes greater than that of the zinc vitiiol solution, the 
velocity of ebctricily in copper must be at least 160,000 geogra- 
phical miles if the s] ccific conductivity were synouyiiiuus with 
the velocity of clectiicily. 

b'rom cxpciimeiits with longer tckgiaidi lines it appeared 
that the ])io]iagation of electricity in conductors occurs with 
a determinate velocity indcjicndcnt of the length of the con- 
ductor ; this i.s, in iron wires, between 30,000 and 35,000 
geographical miles jier second. (The length of the line 
was in otic case 25 ’36 kilometres, in olhens 23 '37 and 7*35 
kiloniehes.) 

M. Siemens projioscs to make similar experiments with a 
copper ciicuit in order to decide, by direct ex])criment, the «iucs- 
lion whether the velocity of electricity depends on the nature of 
the metallic conductor or not. From the e\pciiiiiciils made with 
the caoutchouc tulie filled with zinc vitiiol solution, he coiisideis 
the latter the more jirobable. \Vc may further lemark that I’lof. 
Kirchhoff (m establishing Weber’s fundamental law for the 
motion of electricity) abeady previously obtained the number, 
21,000 miles, for the velocity ot electricity in conductors, and at 
the same time came to the lesult, that this velocity must be 
equally great in all conductors. Siemens'b mcasuicnicnts come 
much nearer to Kirchhoff ’s values than to that obtained by 
Wheatstone, viz., Oi,qoo geographical miles. S. W. 


GERMAN KXEEDiriON TO SIBERIA 

AS a sketch of the present slate of Cential and Northeiii 
Asia, it may pci haps not he uninteresting to our readers 
to have laid before them the following extract from a letter 
written by Dr. Finsch, who, together with Dr. Brehin and 
Count Waldburg-Zeil, is at piesent engaged in the scientific ex- 
ploration of Southern Siberia, under the auspices of the German 
Arctic Society, The letter dates from l..epsa, near the Bal- 
kash-lakc. May 13* 

“ \\ e started for Lepsa on May 3, and camped the first night 
in ‘yiuts’ — tents — ready for us at the foot of the Arkat Moun- 
tains. The yurt destined for our own use was sjilendidly deco- 
rated [for, thanks to the orders of the C/ar, the travellers found 
at each station everything requisite for their comfort and the 
prosecution of their journey ready for them ; in addition they 
were always accompanied by a picket of Cossacks, who had to 
provide horses for them, and to see them safely from station 
to station.] 

“Many Kirghiz chiefs, dressed in their picturesque attire, 
were awaiting our arrival, and we found a repast of pillaf, lamb, 
and kumis, ready for us. The Arkat Mountains are a mass of 
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bare giotc'i'quc-looking rocks of granite, about i.ocjo feet bigb. 
It is a solemn sight to see tliem gradually rise before your eyes 
out of the vast treeless steppe. JNbmibers of Argali were seen 
running on the mountains, and we proposed for the next day an 
Argali-hunt. The hunting party offered a stiangc picture on 
the next morning ; there were fifty Kirghiz chiefs on liorseback, 
many of them holding golden eagles on their hands. These 
birds arc trained here to catch the wolf and the fox, and they 
acquit themselves excellently of their task, excejU in spring, 
when, their minds being taken up by love-thoughts, they are 
unfit for woik. It is wondciful to sec how the Argali dash along 
the locks, and the young ones as (juick, or perhaps still (juicker, 
than the others. Several Argali and Argali kids were killed; 
we saw also a wolf, but failed to kill liim. On the next day was 
a race of the Kirghiz boys ; they rode 20 versts in 54 minutes. 
After that there was a wrestling match. The Kirghiz formed 
two divisions, each having its champion, who, dressed in shirt 
and draw ers, w^as ready for the match. They stood with their 
shoulders lozethcr, and tried to throw each other down by seiz- 
ing each other’s girdle. The combatants were fine, muscular 
fellows, 'fhey showed also some equestrian feats, such as riding 
at full gallop standing. At a 1 out seven o’clock we continued 
our journey, and arrived the next morning in Sergiopol, for- 
merly called Ajacus, a small town of about 1,000 inhabiiants. 
The road to Sergiopol lead, altogether through the stepi)e, which 
fiom time to time is co\crcd with small mountain-ranges; on 
the last slatiim before .Sergiopol we saw fc^r the first time the 
snowy to])s of the Targahatai. 

“ Intel ^])eiscd every w heie through the steppe are the yuitsand 
jieculiar t()nil)> of the Kiighi/, whose heids wandering over the 
steppe help to an mate it. The town lies in a treeless plain ; 
before reaching i( wew'cre leceived by a picket of Cos-acks in 
their gala-uni'oim, who conducted us to our ijuaiteis. Ileie w'e 
weie we'corned by the district chief, < 'ol. Friedrulis wdio for ten 
da} shad awaited us in Scrgiopid. Here wc obtained some fine 
.specimens ol fi'.hes from the I'alkhash-Like, and we continued our 
load aecompaiiied by Mr. Paul, a (lerman telcgiaph official, 
and the commander of the towm, MaJ ir I'oJitzky. The line of 
Cossacks is heie at an end. Fioin time to time there is a mi-.c- 
lable mud hut called “ ])ickct,” wdierc Cos acks ought to be. 
Jloise-. me p,encrally to be had there, vehicles but seldom. Our 
road led us always through the steppe, which began to show a 
wdjite.s.dly inciustation, aiul which eveiywherc isboideiedin the 
most i)ietiiics(pie manner by the 'raibij. .i'a». All along Ihe road 
we weic accompanied byjC<Jssacks and t hieC of the Knghiz. 
\\ e look oiu fust 'Station on the banks of the Kaiakol, wheie wc 
had a sjdcndid vuvv of the Taibagatai and the rnoic distant snowy 
lieighliof the Ala 'fan, in the ^oulh. Here wc* found new* speci- 
mens ot the fauna of the sUppe ; tin* sandpipci, the eastern 
Imiledove (///;/«; i^NasiiS), the w’liite-throatcil lark of the Alps, 
the grey-headed wagtail Ouiiiig the night wc heaid a strange 
cry, and found it to proceed fioin a fiog, of which w'c obtained a 
specimen. Hectics were vciy scaice in the '^tcpjie, nor did we see 
any butterflies ; j)erhaps it was still too cold. ( )ui tea gets w or.'-e 
and wor.'^e, as now the w'ater contains more and moic salt ; our 
])rincipal beverage i.^, therefore, kuniis, wdiich, after all, is not so 
liad ; it tastes a little sour, like buttermilk, and has a strange smell 
and aftcr-taslc. The major and Mr. Paul remained behind in 
Kaiakol, and so did our baggage cart, therefore our baggage had 
now to be earned by three cameds. Hchind Karakol are the first 
Kiighiz who cultivate the soil; they grow wheat in vast fields, 
iirigatinglhern by damming the river, and turning over the fertile 
soil with a mi.seiable plough that penetrates only to a depth 
of a few inches. The labourers were surrounded by numbers 
of Larus 1 idibniidus. The first 1 2- 1 5 versts wc had to ride, 
because, from this forward, only the wild horses of the 
steppe were to be had, which up to this time had never .seen 
a vehicle. It was must interesting to see the wild animals 
hainessed to the tarantas.sa ; five fellows had at times enough to 
do to hold a single horse, and then off we went with shouts and 
blows, away like the wild huntsman in the story-book. As long 
as the vehicle held together everything went on w’ell, but very 
olten traces and reins broke at the first start. The steppe is 
covered with rhubarb, hemlock, and spiraea just beginning to 
ow’er. Where the alkali earth begins the ground was bare, and 
the p ants which grew there had a grey, sombre colour. Wc 
saw soinetimes the great and little bustard, also many kites, and 
here and there a golden eagle — kulans (wild horses) and antelopes 
(saigas) were not seen. On May 8 we entered upon the genuine 
salt steppe, and our horses sank up to their fetlocks in soil 


covered wuth a crust of white salt. Th.* dust wis a vful ; our 
way led through immense beds of reeds, and ve found ourselves 
most probably in the dry bed of the 1 ike Ala Kul. At night 
we reached the banks of the actual lake fioin the we.st side. At 
finst there is nothing but a dense mass of reeds, only here and 
there is a narrow strait visible. Many geese, ducks, and sw'ans 
w'ere heard ; we oblained here a specimeti of the laud toitoise. 
'J'he next day we continued our road on the somh side. If was 
very hot, and splendid mirages were dancing m the air; our way 
led continually through the salt stcpi)e ; the lake was mostly 
covered by reeds ; only at two places was it to be seen. In the 
afternoon we reached a camp ot yurts situate<l at the foot ol a 
hill on the south .side of the lake. The '.ceiiery before us v/as 
splendid ; in the foieground the vast surface ol the lake of a 
greyish blue bordered in the background l)y the Tarbagatai, and 
behind it rose the snowy summits of the Ala 'I'au. Numbeis of 
birds are at the lake, innumerable grey' geese wutli tlieir young 
ones, ducks, swans, giey cranes, gulls, amongst these the beau- 
tiful grey fisher- gull {/.ants u /ithyn'tud). The watci fowl weie 

unfortunately very shy and scarcely to be approached. IS ear 
the lake on the steppe we found for the fust time rose-.slailmgs 
{I\osenHaarc) and black-headed w.igtails, amongst these some 
WMth w'hite eye .stripes, and a peculiar lark. We did not obiam 
any .»-pecinien of the iced-pipers, because shooting was iin])ossil)le 
among the dense reeds. 1 got all the Kirghiz to help me to 
collect, and .so we ohlamed beetles and two varieties of lizaid, 
one most interesting, a kind of gecko, with pink and blue spots. 
It was very hot, 79" F. in the .shade, and many gnats ajipeared. 
After having made a snail raft out of the trunks of tree> we 
went fishing and caught many fishes, but only three to four 
var.ctics, all unknown to me, most interesting, and Iiy no 
means belonging to the Fu lopean kiiub, with the exception 
of a soil of Cobitis. 'I'herc was a peeuliai fish about 2 feet long 
called Maiiiika, and .s lul to be poisonous, but we tasted u and 
found it (jiiite palatable. 1’ or two days wc remained near llie 
lake, living in a yurt belonging to the Sultan Abiii llaii, who 
traces In-, pcdigiee from [engliis Khan, an 1 bel mgs to the 
“nobility of the white bone” ; he possesses 2,000 yurts 111 liis 
dominions. Wc collected many jiUnts and some snails near the 
Ala Kul, ami took samples of the soil, salt and water. Wc 
continued our road, passing Ihrougb the steppe, onward to the 
Ala Tail, at the foot of which we took a night’s lest in a yurt, 
whence >\c .saw many Kirghisinn tombs of unburnt bricks. The 
next day wc weic obliged to lide, because one ol the hoi.srs 
objected altogether to be harrusseil, and the others laii away with 
the \ehicle. Alter Svime time, however, they iKiame quieli'i, 
and wc could again gel into the vehicle. Meanwliile, the tem- 
pt ratine had changed ; it wa.-> very chilly ; we weie tidd m 
spite ol the fins, and hapi^y to reach aimlhcr )uil camp at 
I about midnight. The roatl was scarcely peiceptible ; tl e 
Cos.sacks had to hold the caiiiage with lopes, and we heard con- 
tinually the cry of dersclidi,” />. hold la-l. Dr. lirchm had 
an upset. On the next morning our road le 1 through the grtcn 
sUppe interspersed with many “Aids” of the Kiighiz, wJio^e 
herds, consisting chiefly of goats and fat-tailed sheep, weie 
pasturing here and lliere. Jn the south the steppe v\as bordered 
by gicen hillocks, with masses of red outcro])pii)g rocks ; m the 
west by bare sind hills, in the north and cast by a higlier range 
of mountaiii.s, covered with fresh-fallen snow, behind which rose 
the high summits of the Ala 'J'au. And on we went more into 
the mountains. We passed over the river Dschindschdla, 
where red bole is to be found, and then on without interruption 
through ravines and over mountains, on through the green but 
treeless landscape. We collected magnificent wild, red peonie.s, 
blue campanulas, and other plants ; and here we saw for the first 
time the bee-calcr. At length we saw Lepsa before us in the 
plain, surrounded by green but bare mountains ; except 111 the 
south where they were covered with trees, behind which rose the 
picturesque peaks and cones of the Ala Tau, half their height 
covered with snow. I^epsa has nearly 3,000 inhahilanl.s, con- 
sisting mostly of Cossacks and Tartars. Some Kirghiz live 
near. Hroad streets jilanted with birch trees run through the 
town and give it a pleasant appearance. The Iiouses are nearly 
all small and built of wood. Besides the Cossacks there is a 
regular battery stationed there. I’he town was founded since the 
con()uestof Turkestan, and is growung rapidly. The Cossacks 
cultivate the ground and keep bees ; the honey is very fine, and 
cuts hke laid. We live very comfortably m the house of a rich 
Cossack, who possesses 2,000 hives, and only regret that we 
have to leave so soon.” 
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NOl'LS 

Ml J ^\ (i I 1 liis been ipj) mud (t (ic 111 

lljt. I'.ONal School of Mint in suit'* ^u i to 1 lof I'vim av, who 
itsmiiMl oiiK lime since Mi ]uhl his bfeu ih ]i c il t n 

1 to oiii pai^es and hi alic d/ 1 il n i vciy h li ] 1 t in 

the fild of orii,in'il ^(olontd u tilth lli npi )ii ImtiiL 
1 rof Kam*- xy s suet t^so must i\( uuucisxl sati fxcti >n 

Pkoi Kams \\ h IS b cn c lied i ly t > (nbi ilL ii t > u j nl on 
the watei supply tlurt , Ins j hec as alee urti at the Liitisli Asso 
elation will be txkeii 1 y 1 lol F ul 

Mlv 1 1)1 111 loiMii, a im 1 ] loniism voiin^ jh>SKist, 
died m IStu A ik ( n |unt n, a^e 1 2 , )tais In tlic 1 oly 

teehnie Institutes f lioy md lb b den, he h 1 Ihu early 

developed aveiy itmark dde genius in ll e dep itinent of ipplit I 
science Ills studies had led him, v ilh gieiL ueets into 
oiiginal lint sh^atK 11 '. of he it as a ftice in natuie, md Ins 
thoroiu ll 111 1 aeeui i e and mth | t ndet t lest au lu ■> in thi diit 
tion had attr eled tin five ui die it i^e ot tie taeulties am lei 
whom he stu he 1 He illamed to siieh iinjKilm ic iil '> as 
weu found wt rth> < f jiuhlie notice, aial he was i nga t 1 ni the 
pic paration '’nd pul hcalioii of an origin al w tk t n tlu I lynamies 
of Heat, with the ap| 1 vd of liis \ \ fe ois llis euthusii m 
diankuphis splits, an 1 utleily t^lnustel his ] h> leal firee 
J efoie he was aw aie, he was in the alvanee 1 la e tl n n 
curable disease, and wl i «. lab )ui n t ) | ut h woil tl i uja 
the press at C mibnd^c he wa pr 11 u ee I 1 e> i 1 re \< lbs 
veiy rare illaii ments and h s t\tia i hnai} ])i inn e in tl e I lid 
lescareh, had 1 ecn lircii^ht to the notice ct ♦he 1 1 11 H ] 1 ns 
L ijiversity at 1 Itimoie, an 1 the H) aftei his It uh nl) t loliie 
foi his nolle uiihition time tit etilili ile (loin tit lu i 1 of 
the univti It) npji nntmj^dmn to i felh wshij i 1 tint i is iiu ion 
As i lt< turer in the dt | artnunt if his speiil an I mu ful 
sfu ly he hid become faiiiiliai wi li the ht I 1 uncfi at I (lei nan 
W( iks in modem science, an I hi aeeiiaty, an 1 | 1 eeeiaii e, 
and thirst foi kinwled^ , ,^ive him pit mist of a aci} eminent 
lutu t Wt 1 elitve that ihcie is go d ^loiin I lot hopm^ tint 
Ml Pomier’s w ik tn ih 1 nu thiunius may b foun 1 tr have 
been sufheiently anvanced I eforc 1 is ilcitli to he suH a valuable 
eonlribaljon to science A very touching letter fi im a relative 
states that “ he begttd his ] hjsicians to ] eep 1 im ihvc ju t to 
finish his book, anti tlirn he wou d be willing to go ’ 

illl brill h and the Land 11 m Aich eologie il As ociati ms 
held then Annual C oiigresses last week, Iht fuimrr m C oriiw ill 
and the latter m ^oulh Wales '1 he members >f the tomicr 
were occupied mainly with visits to tlic vaiu)us lulntceturil 
remains in which C ornwall is so rich, and esj ceiall} to the 
localities which aic identified with t)ic \ithuiian legends Mr 
W C Lorlase exhibited on Sunday aflernoon to a laige number 
of the membeis, his valuable collection of objects ol j>rehistoiic 
and antiquaiian inteiest On Monday a vnil was } aid to St 
Just, m the neighbouihood of I and s 1 iid, and on the road 
Ihither, a number of Ciomlcchs and an old hill castle were 
visited The meeting, during which a considerable numbei of 
antiquarian pipers weie rend, was brought toi close on luesday 
In the latter, which was opened at Abergavenny, the President 
was Dr E. A 1 reem m, v\ho gave a valuable addiess on the im 
jtortance of Welsh history, rtfeiiing to the fact that tlicre is no 
really good history of \V ales, and urging upon the A«'Soeiation 
the advisability of a competent membei at once undertaking to 
•upply the want The members visited seveiil places in the 
neighbourhood of architectural inleicst. Both Congresses seem 
to have been su tessful 

There seems to be some doubt about the Social Scicnct. Con 
gress meeting this year in I iveipool, on account of the dilfuulty 
in finding a building 1 irge cnoUj^h to contain the many objects 
which it is intended to exhilnt 


Ijii Stati tieal Congie s pens at Luda-Pcsth on Sept i A 
( onp ess of Arch coin \ ml \ nth ropology will als:) beheld al 
i i d i 1 e th in the 1 ) n ^ T September A piopositu ii will 
be ell ciis d fn nnl mg the 1 lei eli lan^ua^e the only one to be 
used at such inleinational nuctm s 

1 HI --^th m im^ (i lie \ leiiLin A soei ition foi the Ad- 
vance nmiit ol Sell nee c nmuiieed at J>Lifl lie), N \ , ye^ttidiy 

1 111 I maeisily of L } il, Ss\e,^cii, will, ay the A /(Si n- 
n il i ecubiale ne \1 >e ii, m (.ptenibLi, the qoOLh annivtisaiy 
of Its fiiLin lati n 

Jill Mihidcy/ ll L / s dr that the Spanish (j< ve in 
me 111 has app iiitcd i eomims 1 11 to 11 [line into the situation 
and the les mi^es of th 1 h li]>pme Island A b itin st will 
'‘Ccoinj liny the expediti )n f 1 lie piiju) t of it] ( itmg on tit 
iiaiuie of the 11 )ia of themteti 1 tic extent ol the. forests, Ac 
I he C inmns 1 11 will t\[)l )ie e refull) the wh )U giouj), m 
oidei to ])ic[ aie an ip on i ];iige 'eilc Hu nu uiU am chains 

v\ilJ 1 e the edijecl ol spcci il mv u tlu hei hi < f ill the 

''alient p mils vvill be dc eimme 1 with the iieitest ])rcei‘'i m 
Ihc olfieeis of the exj t liti 11 vmII 1 il t n It iiid make obseiva 
lions foi tlu purpose of ] ie[)iimj, i eeni[lete moiiogi apli of all 
tlie i Ian Is explored 

ill miinhei of v sitoi 1 > the foin CoJlectioii of Scientific 
Ap[ 11 Ills duim^ the week tmimg August l<j was as follows — 
MenW} 2710 luesdiv, 2, iSo \\ e liie d i , *.So , Ihiiisdiy, 
270 1 11 lay, 2 S ^atuidiy, total, b 91S 

Ml I \ Dill wiitm t> I ue la} s Jii/i r in ukunce 
t > th 1 1 >1 e ll to I low u\ th I if i it t shows th al ueli i ei ui c 
woul I be ([iiite w inlou He tales Ilia he hi [i vc d by varied 
an 1 e 1 it il ex})eimRut , ihd 1 y eo\ m^ ih ship ti Inly v itn 

a slu el of canvas a ( ivii tMu I would h feimed, (1 )m which 

an I iirrij s could e isil} t x[ el llie w alt 1, ai I the sliqi woul 1 leeover 
hei I uoy nc) and mstanll) use m I ll lal fr 1 11 the ex] eii- 

ment ele tubed 1 } Mi Diilm the t qit uu ht to be made, 
and that, t o, wilh the ^rc ite t ho| e ol success 

A (iFM*! \i Meeting of llit Mint lalotical Society of Great 
Biitun and lielan 1 will be hell it (.iJitgow on the afleinoon ol 
Weelnesliy, Sept b, after ihe meeting of the C.itntial Com- 
mi let of the Biilnh As oeiaii n I he exact time, and ; lae< 
will be posted up m the liritish \ssoei ilion Keeej lion Rooms 
The chair will be 1 il < 11 by Ihof M 1 oistei Jleddh, M I), 
1 R G ^ All papeis inlenJed to be lead should I)e forwii led 
to Ml T H Collins at 57, 1 emon Stieel, Juno, Cornwall, not 
latei than Satuida}, S{-pt 2 

h ROM the Report of the Maneiiestcr an 1 Salfoid Sanitary 
Association for we observe that this milucntial book con- 

tinues m full activity the go d work it has long done in jiro- 
muting I ul lie interests The pollution of iivcis, hospital 
aceommodaiioii, and the control of noxious vapeiiis, aie some of 
the subjects allecling the jiublic health which have oceujiied the 
Association duiing the year Ihrce of the wintei lectures, vi/ , 
those on the causes reducing the effects of sanitary lefoim, on 
the j rtseivation of health, and on the seeds of disease, have been 
published at a penny each, and tracts on such subjects as t}j)hoiel 
and searkt fevers, vaccination, jersonal ele inliness, clothing, 
houses, and the feeding, clothing, and nursing of childien, have 
been distributed to a large extent But what distinguishes this 
from all other similar societies aie the letiiins of disease in public 
practice which are published weekly, no other statistics of the 
kind being published in the kingdom We earnestly hope 
that the Association will soon be in a position to discuss the 
invaluable material they have now accumulated undci this head, 
and publish the results m the form of weekly averages foi the 
diffeient disease-., since the impoitant question of tin relation of 
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weather to health cannot be satisfactorily handled, unless no 
only the number of deaths, but also the number of attacks, be 
known. 

In the IJausa for July 23, at p. 143 » appears the fust of what 
promises to be an interesting series of articles by Captain 
Nicjalir on the lelation between the formation of clouds and the 
direction of the wind on the coasts of Northeni China and 
and Japan, between 28° and 42, lat. Nl., and I2i‘' and 142' 
long. K. — a legion peculiarly suitable for this practical in 
iiKjuiiy, inasnnu'li as it lies between the continent of Asia and 
the exp u -<e of the racific, and its southern portion is beside: 
within the region of the N. 1 C. trade. Attention is moie jiar- 
ticiilarly diav\n in tliis aitnlc to two disnnet kinds of cumiilu* 
which '•uddcnly appear in the form of a massive hank of cloud' 
in the vesttin lioii/on, ai.d aic lapidly dissolved as they d lift 
castw a 1 d, disapi earing bcfoic they sink to the eastern hoi i/on. 
oiten c.vcn before they r» ach the /cniih. These two kinds o 
cumulus, distinguished as wind-tloiid and simple cumulus, diffei 
in their out]iiii.s, con-.isleney, and height, 111 the diiection o 
their mol'on and the mode of their foinuUion, .and there can lx 
no doubt that thorough investigation of them would result in nr 
inconsider.ible advanligc to navigation. We look foiward viitl 
much interest foi llie continuation of this discussion in fiitun 
numbers of Llic IJau\a, 

Till'. iMunicliia] Couiud of Paiu has established a ccitificato 
for the jnijnls of iinnuci| al schools; the examinations uic pio- 
ceedmg now at Luxemboiiig. I'lie iiumbei ot candidates is 
about 4,000. 

In conse«jncnce of the appoiidment of ]\lr. T^. t . Mi.all to the 
J'rofcssoisliip of r»i<)h>’y in the Yoiksli ire College of Science, 
the oflice of As'^istant-Seeictaiy to the J.eeds I'lnlosophical and 
Liteiary Society is now vacant. Mr. K. Reynolds, the Honorary 
Secretary of the Society, will, we believe, give every iniormatioi 
to candidates for the ]iost. I’rok Miall ■will still continue to act 
as gencial curator of the museum. 

In connection w nil the ‘plural iiitrodiiclion ol the now cele- 
brated Libenaii coifec pkmts into most of the coffee-pioducing 
counliies, as indiccd by Di. liookei in his leccntly issued icport 
on Kew (hudem., we may diaw attention to what our consul 
.si.)^on the decrease ot the pioduction of cotfee in ( ayenne. 
The kin I thcie cultUaUd is the Mocha, which at onetime was 
an ini[)OiUnt sta])le of the colony, the country being esjiccially 
adapted for us eulthation. This valuable ])roducl of Cayenne, 
although temjioiaiily abandoned, is not lost to the W'orld ; the 
trees continue to thiixe in a will state, and maybe reclaimed 
lieiealter. d’liere are thousands of coffee trees intcrspcised in 
the forests of the inhabitable paiL of the colony which have 
been abandoned for years. I’hey attain a height of about fifteen 
or sixteen feel, with a circumference, a few feet from the giound, 
of thirty iiuhes ; they arc lich in foliage, but do not bloom. 
The coffee tiee also appears to be safe from the ravages of in- 
sects, whereas many other trees suffer vitally from this evil. 

The J^.r^tbuissc dcr Bcobaihlti 7 ii;s.sl<Uioiiai an doi detUschtn 
KnstLU^ 1 ^ 75 ; published monthly, have been leceived. In tlicir 
researches into the jiliysical peculiarities and fisheries of the 
North and iJaltic Seas, the Ministerial Commission at Kiel con- 
tinue to carry out with vigour and ability the comprehensive 
system of observation established by them a few years ago, 
under which the physical data necessary for the solution of many 
questions aflecting the fisheries of these seas are being gradually 
accumu ated i hese include physical observations at nineteen 
stations on t e daily height of the water of the seas, their tem- 
perature, specific gravity, and currents, and the amount of cloud 
and direction and force of the wind ; very full meteorological 
observations al four stations \ and the details ^of the daily fish* 


ings in each of the seven distiicts of the coasts. It might be 
suggested whether observations of daily maxima and minima of 
tlie temperature of the sea by tluTmometers continuously im- 
j mersed, as suggested by Mr. Stevenson, and carried out by the 
I Scottish Meteorological Society in similar iiuiuiries, might not, 
from their great practical value, be added to their physical 
observations by the Commission at Kiel. 

An account of the geology, physical geography, and botany 
of the Wc'.t Riding of Voikshire, is now in course of prejiara- 
tion, and will shoitly be i)iiblisbcd by subscription. The ucolo- 
gical poitioii of the work will be undertaken by ]\lr. J. \V. 
Davis, KC.S. ; Mr. K. Arnohl J.ecs, F.L. S., will be ic^pon- 
sible for the botany, while the division of physical gcH)giaphy 
will be a )t»int production of the two authors. In this last 
section, with the description of each locality, the flora of each 
area will be given. \Vc believe Mr. J. W. Davis, of (Iiect- 
land, Halifax, W'ill furnish paiticulais and receive subscriiition.s*. 

Tin. Mayor of Marseilles and the ihcfcctof Bouches du Rhone 
have signed a contract obliging the city to pay a yearly subvention 
of 15,000 francs to the Observatory, and to continue in ferpeiiw 
the fice grant of lanrisand buildings in the present site occupied 
liy it. M. Waddingtoii will a^k the Budget Commission for an 
enlarged credit. 

M E are gkad to notice the advent of a new Norwegian journal 
I of science puldished at ClirKtiania, and entitled An/ih for 
' Ma/hemaiii' AUitarjidiinkab^ the editor being M. Albert Cam- 
meriueyer. The following arc .some of the aiticle.s contained in the 
first two numbois : - “ C)n the Ancient N orwegian Coasts, ” by M. 
Se.xc ; “()nthe I'joids and Glaciers of Northern Greenland,” 
by Amutid llelland, who visiled this country dining the months 
of June, July, and August, 1875 ; a review by Worm Muller, of 
Malas.se/.\ “La Numeration dcs Globules Rouges du Sang.” 
Be^'idcs these there arc otlier jiapcrs on Geology and Meteor- 
ology. W(‘ wish cveiy success to this new iiei iodical. 

Thi projiosal to submerge a poition of North Afiica by 
means of a canal from the fiulf of Gahe.s, letiing the water of 
the iSlcditerianeau wc.sLwauis over the lake region of Djerid, 
seems from the facts detailed by MM. Jvoudaiie and Dupuis to 
he not only a piacticable, but also likely to turn out a remune- 
rative undertaking. ( )\\ iiig to the comparalivedy small area it is 
jmiposcd to submerge, tlie meteorological changes which the 
submersion would occasion can only be slight, strictly local, and 
altogether bcncticuil in their general tendency — differing abso- 
lutely ill all these respects from the meteorological changes which 
would result fioin the tubmer.sioii of ihe w'estern portion of the 
Sahaia, piopoocd some time ago. From this latter project it 
w'ould follow, owing to the great extent of the water surface 
whicii would thus overspread tlicWestern Sahara, and its proximity 
to the Atlantic, that the present disposition of the lines of atmo- 
spheric pressure would be seiioubly alteied, a result necessarily 
attended with changes in the pi evading winds and currents of 
the North Atlantic, seriously affecting international interests in 
a manner which our jiresent knowledge does not enable us in 
any way accurately to predict. But such an objection does not 
apply, as already stated, to the project of submerging the region 
of Djerid. • 

The law fur the International hVench Exhibition for 1878 has 
been voted by the Senate. M. Kraut/, the director, an engineer, 
has established his offices al the Palais de Plndustrie, and sixteen 
pupils of the School of Beaux Arts are executing building plans 
under his direction. The work of construction in the Champ de 
Mars is exjiectcd to begin almost immediately. 

On July 26 the shock of an earthquake was felt at Grenada, 
Ee direction of the oscillations being north to south. As the 
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duration was only a few seconds no real damage has been 
recorded. 

An inteicsting scries of papers is commenced in the August part 
of the (j apJiuai giving Sketches of Life indrten- 

land, i)y a lady who was born and })assed several yeais of lur 
life in the country. The papers aie likely to show life in (Green- 
land in somewhat new aspects. Tn the same luinibcr is a long 
and valuable letter Irom Dr. llcccan on New (ininea, dealing 
chiefly with its ethnology ; he holds firmly to the opinion that 
the Papuans are a mixed ])eoi>h*. Mr. IT. P. Male! contributes 
a paper on the S a-Level, and Mr. Ravenstein continues his 
paper on the Census of the Rritisli Isles. 

In the last issued number (May) of the /utllctin of the French 
Geographical Society, is a long and valuable Report on the 
Progress of the Geographical Sciences during the yeai 1S75, by 
M. CIi. Maunoir. In the same number is the conclusion of iM. 
De Sainte-Maiii'’s Itmerarv in Herzegovina, and the addiess of 
the Fresiilent, Raion Dc La R.onciLic Lc Noury, at the 
general meeting of the s(*en.ty. 

The “concours gencr.al,” 01 competition between the piii>iis of 
the several college^ of Paiis, an old inaitu'i »a established by 
the Univcisity of Pans about tlinty yeais ]),.foTc the Ficncli 
revolution. In 1730 a Paiisiaii called l/'gendre, be- 

queathed to the Univeis'ty a large sum of money under that con- 
dition. The University was jiut in possession only after a long 
law-suit instituted by tlu' luiis, whouigcd insanity, but at last 
were defeated. A number of celebrated //// have been 
successful candidates. Thi'» year the />m d'honiitur \\as taken 
by young Rcmach, who for the fust time since the ‘‘concoiiis 
general” was establislied, look all the other prizes of his class. 
The success of the “concours general for tlie colleges of Pans 
was so large that M. I )uruy establislied in the last years of the 
Kmpire a competition for all luovincial colleges, Pans and 
ATi sidles excepted. This year the most succcsslid college was 
Grenoble, which took eight nommations. I.yonstook only seven. 

Some interesting lurticulars of the gieat rains which occuired 
in the noith-eabt of Swit/eiland in the middle of June last are 
communicated by M. F. /urclier to Hulhtui Ildhiomadairc of 
the Scientific Association of France. Irom 8 I’.M. of the 1 3'li to 
the morning of the 14th the enormous ipiantity of 12 ‘4 inches of i 
rain fell at Zurich — a rpianlity greatei than any monthly fall since 
the observations began in the end of 1S63, the largest monthly 
rainfall having been 11*3 inches during March, 1S76. ()\Ning to 
so unprecedentedly laige a rainfall and the niclling of the snows 
which occuricd at the same lime, Labe Constance lo^e nculy 
10 feet above its usual level. It may also be noted that heavy 
rains have prevailed since the beginning of February, so much 
so that on the morning of June 14, ^hc amount collected, reckoned 
from the beginning of the year, was 45*^7 inche.s, being neaily 
2 inches above the annual average rainfall of Zurich. Whence 
came the aijueous vapour which was discharged from the clouds 
in such deluges of rain on the night of June 13*14 • 

In the same number of the BidUtin Ilcbdomadairc it is stated 
that Dr. Grzygmala, of Podolia, in Jsast Russia, w'hcrc hydio- 
phobia is very pi evident, has successively treated, without a 
siiigle failure, more tlian a hundred cas^s of hydrophobia with 
the leaves of Xa7ithiiim spinout vi. It is necessary that the 
remedy be applied shortly after the person has been bitten and 
before the symptoms of hydrophobia become manifest — the treat- 
ment condsting of g\ grains of the leaves of Xaiithtum in the 
form of a powder, thrice a day for three weeks. For animals 
the treatment Is the same except that the dose is larger. 

The additions to the Zoological Society's Gardens during tlie 
past week include a Spotted Eagle i^Aquila ncevia), European, 
presented by Mr, W. Prodham ; two Common Barn Owls (Strix 


Jlammca\ European, ])iescn‘cd by MissM. A. Ilick^; a Yellow- 
bellied Liolhrix {Liothnx IttUiis] from India, juesented by Mr. 
W. Prehn ; a Common Cuckoo {Cuculus cunorits)^ istiro])ean, 
I'usentedby Mr. J . Paddy ; an Egyptian Vulture {XoopJmni pen - 
ihpUrui) from Noitli Africa, deposiici ; two White-cre*ted 
Liughing Thrushes {Ganulax huLoIophns) from the Himalaya^ 
a Sun liittein hiiii\) fiom South America; a Ilawk’s- 

billed Tuillc {ChJoiic nidnidhi) from the West Indies, pur- 
chased. 

SCIENTIFIC SERIALS 

Aniori.an yournal of Sluji t' and July. — Prof. Loomis 

here gives some interesting iC'.ulU obtained from observa- 
tions of the United StaUs Signal Service. Whenever an 
area of loiV barometer is loimed in the United States, 
there .seems to be alw'ays an aiea of high barometer about 
1,200 miles to the south-east. The same thing was fom.d 
to holvl for the Atlantic Ocean and Euroi)e, the aveiage 
di'stance between the areas beiag here 1,700 miles, and the 
direction rather nmie siuthtily. Area; of high |)u‘^suie aie 
pK>l)ai»ly formed fiomaii th..t is expelhd fioni thO'C of low. 
Low baumieter is gener illy a-s-'ciated with high temperature, s) 
w'c might conclude thatatempci iture ab ive the mean in ludand 
would be accoiiipanit d by one below the mean in (\ntral 
Jhiiopc; this w.is \en/ic<l. An unii.nally high bariaii_Mer in 
(Yntral North America may be the result of storms 1 ,500 or 2,ouo 
miles to the north-west. Prof. Loomis found the aveiage forms 
of the isobars about an aiei of maximum pressure, an oval w'uh 
major a\s ueaily d luble tli'* minor. The forms about minima 
w'cic nearly the sa'ue ; ai weie al-o the dncetions of the nnj'ir 
axes in both t ises (N.le). The lamfall is least when the 
ine-suie at the lenlie of a st.nm is mcic.adng (or the sloim 
d'lninishing in mten-.ity), gieate->t 111 the oiqiositc caic, 'Die 
I .'tation.armess for ‘•eveial diys of stoims near Nova Scotia or 
Newfoundland, s' ems due to unusual lainfall tlieic. I’lof. 
Loomi> lislly fuinishes data as to the course an 1 velocity of 
stoims in trojiical R'gioU''. — Pioh Fallow lias stu lied a disei-,e 
which c.iuscil much lo'.'. of olive and oiamc crop, in C’ali- 
fornia last summer. He says tint tli lugh lint alii icting 
tlic eye by the pusence ol a blu'k lungm, the disen n is 
not caused by it, Init lalhei by the attack of som: lined, 
which deposits some gummy substance on tlie leave-, amt 
link, or so w'oimds the tree as to ciuse s mic sticky cxuli- 
lion on which the fungm esjio^ially tliiives. 'Ihie fungus gunlly 
,^;iavates the tioiib’e, but m '-ceking a remedy, it is neee^saly 
t(> 'look further back. —Mr. (Idlieit give^ a denciiplion o( the 
C'olorado I’liteau Piovincc as a field fir ge dogi al i.tu !y ; it 
offu . valuable nntter in an a Ivaiitageou , manner. — Drs. Illake 
and Genth describe a vanadium mica found on the \vestein Uope 
of the Sierra Nevada, and to wliich the name of KoscoCite is 
given, in honour <4 Prof. Ro^eoe. It contains liuitc a large 
per-cenlage of vanadium (20 16), wdiich is [uesent a-. V,;Ojj. 
This mica is found in the hanging w'lll of a small (juaitz vein, 
the countiy rock l>eing poi [iliyiy ; fine '-calcs of gold oc cm be- 
tween the ciyst.iL. — VVe may Anther m ntion a seiics of notices 
of recent Ameiican earth(]uakcs (J 874 by Prof. Rock wood. 
— Mr. Griimcll des- rihe-,, in the Ajipennix, a Ciinoid from the 
Cretaceous formation of the West. 

TiWrndoi (Rs Annticn dcr PhyJk und CJtttnii\ No. 5, 1876. — 
In this number we have the first portions of two valuable jiapers 
on electrical subjects — one by M. Root on dielectiic polaiisation, 
the other by M. Wiedemann, on the laws of pas-age of electricity 
through gases. We shall return to these. M. lallund ]>asscs 
undei review some researches on what he had termed y^alvanic 
coifatniou ; conhrming and extending the observations ol Streintz 
in reply to objections urged by Wiedemann against the results 
from which M. Edlund inferred that there was such expansion 
(distinguishable from that by heat). From the fact that it disap- 
]ieari pretty much according to the same laws as heat, I lie author and 
M. Streintz .supposed that it was caused by molecular oscillations 
whicli arc gradually communicated to tin* surrounding medium ; 
and anything furthering this communication must so diminish 
said expansion. Now, M. Exner lately experimented by keep- 
ing the wire through which the current was sent, in cold water ; 
and the result was an entire disappearance of galvanic expansion, 
as might have been expected, but the phenomenon was not 
thereby proved (as M. Exner thought) to have no existence.— In 
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pj^rimenting as to the influence of current strength, tempera- 
ture concentration of solution, on the transference of ions, 
Kirmis met with a peculiar regular arrangement of silver 
.,-ystals in the platina dihli of a silver voltameter. The result is best 
Obtained with a consklciable electromotive force. The intensity 
hould nc)t excicil a certain limit (not more than o 2S mgr. of 
ilvcr being sepaialcJ. out i>cr square ctm. and minute). I lie 
concentration of the solution should be between 5 and 10 ])er 
:ent., and a ]i().itive electrode with sharp ])oints should be used. 
The* dcpositc-tl strips appear ns accumulations of moss-like 
IcndriU-s which, under the microscope, are found to be 
nade up' cubes and octabedra. — In woiks which describe 
be process that occurs in sounding an open or clo.s*^d pipe, 
t is u-aially re]uebtnt^d that the air cuircnt from the slit 
it the bottom, bi caking against the upper lip, imparts .shocks to 
the ail column of the pipe, and the.se are the cause of the air- 
column being thiown into vibrations. ]\r. Sonrcck, an organ- 
maker of Cologne, hcie (|UCst'Ois this hypothesis, and suppo->es 
instead a pemlidum-like to and fro motion of the blast-cuncnt, 
which lias the widest amplitude at the edge of the upper lip, is 
dejitndcnl on the elasticity of the air-column of the jiipe and the 
piessurc of the ('Uter air, and so is sii!)jcct to llie laws of vil)ra- 
tion of the air-coluniii. lie explains the process in s mic detail, 
md some interesting ft^rms of expeiinicrit aie described. For 
:omplctc determination of any colour it is necessaiy to know tliiee 
things, vi7 , the colour-tone, purity, and brightness, 'khc first is 
found by ascertaining tliat spectral colour by wbo'e inixtuie viilh 
white the colum in question i-. had. M. von Tie/old dc-enbes 
two methods of doing so simply and without trouble. They are 
closely related to a plan suggested by Vicrordt for piodiicing 
mivtmes of pigment and spectral colours. — M. Cieselcr de- 
serilats a simple apparatus for measuring small intervals of time 
by a dcl(‘rmination of th(‘ time of fall of a freely-falling body. — 
^Ve fuilher note papcis on llie specific heat of cerium, lan- 
Ihamim, and di l>imuin, by AT. Hdleliiand ; and on cxpeiiments 
on the electro-motive forces induced in unclo'^ed circuits through 
motion, by M. 1 Iclniholt/. 


IhiK i‘urienl number of the //V.r commences w’ith a paper by 
I'rof. Ncwion and Mi. I'd ward Newton on the I'sitfaci of the 
Aoiscarcne Islamic, in which the Seychellian I'a/tiornis is 

figuicd, and the sjucits ])eculiar to each of the islands aie de- 
scrihed, four of tlie light being cxliiu'l, one barely suiviviiig, and 
the lemainder diminishing m numbei. Mi, 11. Seebobm and 
Mr. J. A. Ilaivie iSiown continuf tlu-ir notc.s tni the buds of tbc 
Lower Fetchora, figuiing the eggs of minida bom 

Dvoinik. — -Mr. I). (1. Flliot 111 his notes on the 'riochiluhe dis- 
cusses the gtntra Cvini'niyii and J/tdofi desciibiiig seven 

species of the former, one, C. nno orhyttiha^ being new, and 
three of the latter, //, ot Crould, being shown to 

be //. of Mulsant and Veireaiix. -Air. II. L. Dres.ser eon- 

Linues his iiote.s on .Seveit/off’s “ Fauna of 'ruikestan,” specially 
referring to Chouia myctet uiu h\ 7 iJui^ a species with the bill 
shaped like that of C. h'yiuma, but red.— Air. R. Swinhoc 
describes a collection of lands from Jlakodadi, in Northern 
Japan, aent by Air. T. W. Dlaki.slon. Two new sjaecies aie 
described and figured, AyitJiJuicix bUiknioju and ha. nidus 
p^rihiilwHs , — Loid Walden makes notes on the bate C'oloncl 
J'lckell’s manuscript work entitled ‘‘ Illustiations of Indian 
Clrnithology.’' Tlie woik was picsented by the author in 1S74 
to the Zoological Society, It is beautifully illu.strated and fully 
annotated, foiming seven small folio volumes. jMgures aie given 
^ 7 f /^rus (f/us, Zo^ttiops ^iamoisis-^ and 

together with a biief account of the cmitenls of each volume. — 
Mr. r. L. vSclater records further ornithological news from New 
Guinea, describing results arrived at by Reccari, JJrinjn, and 
‘^^l^^crtis. The collections of the two lii.ct named contain I 
+>"Oo .specimens, referable to ;^5o species, of which 5S are .sai- 
of science. — Air. J. il. Gurney continues his cnticisn 

Musei “Catalogue of the Accipitres in the Riitish 

Walden describes and figures a new .species of 
Iroin Celebes, 7’. finsihi, and finally Mr. Salvia 
s a new OJontophorns^ O. cindus. 

*'^5--Tl.e 

of the through several numlicrs are : -Sketch 

A. E. Nordeif Sounds, Spit/bergen, by Prof, 

of deposit of the woodcuts. — The probable conditions 

Ileniy Hicks, with *" northern hemisphere, by I 

America— Cretaceokr”? c''mpa™g I'-oroPc w'th North I 

There are several dL*™ k 

panero qu glaciers and jce-action : among 


them are Mechanics of Glaciers, David Burns. — Ice-work in 
Newfoundland, John Milne t^f the Mining School, Japan). 
— Glacial events in England and Wales, I). Mackintosh.— The 
erosion of lake-bisins by glaciers, Osmond Fisher. — Notes on 
glaciers, T. G. Romicy.— Sub-ucnal denudation versus glacial 
erosion, W. Gunn.— There are also many letleis on the subject of 
the origin of lake-basins from Prof. Ramsay, James Gcikie, Prof. 
Hull, Prof. Green, J. W. Judd, T. 'V. Holmes, Hugh Miller. — 
The other ])apers aie : On the Carrara maiblcs, by Ck A. Lebour, 
showing why they are now regarded as of Carboniferous age instead 
of Juiassic, as recently they have bten. — The transport of vol- 
canic dust, by Prof. Nordetiskjold. This is a record of the pas- 
sage of volcanic dust from Iceland to the east loasl of Sweden, 
a greater distance than has ever been known lieforc.- A papei 
on the vcitical range of grajitolitcs in Sweden, by (». Linnai'sun, 
is accompanied by one on the coi relation of the graptobtic de- 
jirisils of Sweden with those of Riilain, by Prof. H. A. Nichol- 
son. — On the exhumation and development of Omosaunis (u ma- 
//rs, Owen, by W. Davies, of the Rnlish Museum. This is a 
popular description of how the* remains were removed from the 
Kimmeridge clay of Sv\indon to the ifrilish Museum. — On the 
volcanic outbuists which pieceded the formation of the Alpine 
system, by J. W. Judd. — In connection with Mr. Hick’s papers 
on PaI.eo/oic rocks is one by Piof. Jannarsson, criticising some 
of his conclusions. —There are also some minor papers and a 
number of mhcellareous ai tides. 


SOCIETIES AND ACADEMIES 

Vir.NNA 

Imperial Academy of Sciences, Feb. 3. — Contributions 
to a knowledge of interstitial inflammation of the liver, by M. 
Muller. — On the ending of nerves in the ciddermis of mammals, 
by Al. Mojsisovics. He examined (after Fimer) the snouf of 
the mole, and of some foreign related species ; and he comes to 
adilTeicnt conclusion regarding the “ Eiiner organs.” M. Riegler 
exhibited an ostcopahyle, weighing I,i20gr., that had been found 
in the skull of an ox. The animal had seemed quite fresh and 
health/. 

Fei>. 10.- On the colours of thin crystal plates, by M. Dd- 
scheiner. 1 hese arise through interference of the internally 
le/lccted light in>s, and are seen in crystal plates (gypsum) of 
much greater thickness than that wliich simprly refiacting plates 
must have in older to show the ordinary colours of thin plate#. — 
On the changes in arteiial blood jircssure after closure of all the 
artel les of the bram, by M. Alrycr. Theie is at first great in- 
crease of aiterial blood jnessure, which is not due either to the 
mechanical closuie, nor to increased activity of the heart, but to 
intensive stimulation of the ceiebral vasomotor centre, through 
deficient access of arterial blood. In five or ten minutes this 
excited stale of the brain centre passes into that of eomjdeie 
jaaralysis, indicated by low blood pressure. The author draw# 
some inferences fur llu- doctiine of the vasomotor centres in the 
brain and spinal cord. 

Gknt va 

Physical and Natural History Society, March 16.— 
Prof. Plantamour, fifteen years ago, gave a iPsuniL oi the results 
of the meteorological observations n.ade at Geneva since 1826. 
Disposing, to-day, of fifty years’ observations, he examined the 
modifications made on his conclusions by that new period of 
fifteen yeaxs, and other icsulls which may be deduced. The 
mean of temperature has been m general greater during the last 
hfteen years, and enables us to increase by of a degree the 
annual mean previously deduced. All the monthly means mu^L 
be slightly augmented, if they are to be derived from fifty 
years of observation instead of thirty-five ; except in the case of 
the nionlli of December. The follow ing is the table of means 
(m centigrade degrees) according to the tw’o senes ; — 
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The same re.sult api»ears if we divide the year into seventy* 
three periods of five days, or pentadcs, according to the 
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system of Dove. The comparison of the temperatures 
of the seventy*three pentadcs, observed and calculated by 
the formula, may serve for studying the question raised by M. 
Ch. St. Claire- Deville, viz., whether there exist certain days 
or certain epochs of the year when the tem])erature is lower 
or higher than is consistent with the regular prf)gress, ascending 
or descending, of the said temperature. The greater the 
number of years on which this compaiison is based, tlie more 
the difference between obseivation and calculation diminishes, 
not only absolutely, but in comf)arison with the mean error. 
This is contrary to the theory of M. St. Claire Deville, for if 
there existed a cause of errors at certain determined epochs, they 
ought to become more pronounced the greater the mind)er of 
years. By calculating for each j)entade the probable error, wc 
may deduce from it the periodical formula representing the varia- 
bility of the temj)erature at tlie vaiiou', epochs, a variability which 
differs much m the various months. 7’luis it ii about ± 2" ‘53 at 
the beginning of January, it diminislics to db 1' 77 towards the 
end of March, rising to i i "Sq at tlie beginning of May ; it falls 
again to ± i ’38 at the Ixginning of f )ctober, and increases 
rapidly aftcrwaids to tlie end of the year. 'J'he first days of 
]\Iay, dreaded for a return ol cold, correspond closely to a period 
of vtry great variability ; but these returns of cold do not take 
place at a fixed ])eiiod ; they may occur from the end of April 
to the end of June. In rela'ion to the succession of waim years 
and cold years, there will be recognisL-d incont(‘Stably in the fifty 
years of observations at (icneva, scries in which the one or the 
other ]->redoniina'e in a striking mannei. lx tween 1829 

and 1834 wc find seven warm and two cold ycais ; between 1S35 1 
and iSbo, twenty-two cold, and four waini years ; dnnng tiie 
fifteen last years, thirteen waiin and two cold. Ilut tlx re ii no 
trace of periodicity in this retiiin of waini or cold years. By | 
cstablisliing four categories for the yeais, M. Blantamour ha^ found | 
thatthcie has been during the peiiod of Iralf a century, foiuiein 
very cold years, twelve cold, ten warm, and fouilecn very warm. 
The denominations “ very cold ” and “ very warm ” are applied 
to negative and positive divergences surpassing the limit of pro- 
bable divergence. 'khese figures arc very neai to the ])iobal>le 
figure 12*5 for each category. Jn the cuse of a peidfalic return 
of wann and cohl scries, every eleven yeais taken, for instance, 
as in the case of the solar spots, as some meteorologi'^ls have 
presumed, the succession of warm and very warm, cold and very 
cold years, ought to be the most common ; on the other hand the 
succes-ion of years very different m ternpcratiuc ought to be 
very larc. But nothing of this kind has been obscived ; on the 
contrary, a very cold year may follow a very cold year, or 
It is then impossible to deduce any ])erio(Ucity in the 
succession of cold ami hot years. 

Ba-Ri.s 

Academy of Sciences, Aug. 14,— -Vice-Admiral Baris in the 
chair. — The following jiapers were read Experimental critique 
on glyc.^mia (continued). (llyca.'mia has its source in the glyco- 
genesic function of the liver ; by M. Cl. Bernaid. 1. The 
blood of the sub-hepatic veins is more saccharine than the aiteiial 
blood and the blood of the vciui porta, 2. 1 be blood of the 
inferior verm cava is suddenly enriched in sugar (beloie entering 
the heart), at the part where the sub-liepatic veins join it. On 
the thermal formatitm of two isomeric propylic aldeliydc, by M. 
Berthelot. The transformation uf a primary and normal aUlchyde 
into a secondary isomeric aldehyde liberates very little or no heat. 
Isomeric bodies of the same chemical function aie formed with 
almost the same liberations of heat, and this similaiity subsists in 

Iheformationofthcirisomericderivatives. --d'hermalresearcbcson , 

hydrosulpburous acid, by M. Berthelot. Systems arc so much the j 
more stable, oth.*r things equal, as they have lost a greater pro- 
portion of their energy.— On the dynamical theory of regulators, j 
by M. Rolland. — On a hydrated aluminous silicate deposited by 
the hot spring of Saint-Honore (Nievre) since the Roman epoch, | 
by M. Daubree. This deposit is characterised by the great pre- 1 
dominance of silica over alumina and the small quantity of water. 
— ( )u trepanation of the bones in various forms of osteo-myelitis, 
by M. Oilier.— Results obtained in treatment of jibylloxerised 
vines with sulpho-carbonates, by M, Marcs. He applies to the 
attacked ]iarts sulpho-carbonate of potassium (i decilitre per 
stock) dissolved iu water or absorbed in powdered soda-residuum, 
then hardens the ground by rolling or beating. This proves 
successful. It shoubl be done before the stock has become 
stunted ; otherwise two or three seasons^ treatment may be 
necessary to recover it, or it may not recover. — Observations on 


the development and the migrations of Phylloxera, by M. 
Boiteau. — Employment of a distributing pale to convey 
siilpho-carbonates to the roots of phylloxerised vines, by M. 
Gueyraud. The sulplio-carbonates diluieil with three or 
four times their volume of water and distributed at a depth 
of 25 cm. to 50 cm. ilcstroyed in three days the Bhylloxera 
on^ the roots, and re.slored \igour and verdure to the vines. 
— Treatment of phylloxeiised vin-^s at Aimargucs (Gard). Isin- 
ployment of a subterranean piojeclor for distribution of the 
insecticide liquid, by M. Koussellier. With this piojeclor he 
applies .sulphide of carbon, in very small doses, repeated all the 
summer, to the roots. — On the destruction of Bhylloxera by 
means of decortication of tiie vme-stocks, by M. Sabate. In 
thirty hectares of vines decorticated last winter, not only the old 
centres of infection had not extended, nor had new ones been 
formed, but many vines, thought to be gone, had recovered 
their vigour. In lorty non-decorticated hectares, thcreveise was 
the case. The process is aci' mplishcd easily xvith steel gloves. 
— -Discovery of a planet (if>5), by Mr. [o<«eph Henry, at 
Washington, Aug. 10, by M. Levcuier. — Obaa vations ot the 
Berseides, at the ()l)-ervat(»ry of C’lermont-Fcirand, on Aug. 
10 and II, by M. Gruey. of ])ractical rules of 

the new navigation, by M. ka-.ci. — Influenci' of sonorou* 
vibrations on the radiometer, by M. Jcannel (see note). 
Action of hydracids on lellLiious .e id, by M. Ditle. — ( >n iho 
deiiie fioni the anaivtic ])ojiit of view, by M. Jac(juemiii. A diop 
of ])Uie aniline, then of hypoe'iJorile of ^oda, adoed to a eeitain 
volume of alcohol dilutetl witli water, gives a yellowish eolom, 
passing into green or ja^rsistent bliii^h gieen. This reaction 
should prove useful in testing (or ])hcnol. — Reseauhes on the 
dciivatives of acel) Ivalerianie ether, by M. Dcmaiij'iy. — E.\ami- 
naiion of the mincinls of Ghib, by M. Domeyko. —Alterations 
(•f the mine in albiepaa of the newly-born; ajipbe itiou.s ti 
di.ignostic, piognostic, and pathogeny, by MM. Parrot and 
Robin. Iuv( siigation of animal organic matter in ancient strata, 
by M. Ilusson. From Ins com])ansons be concludes : — i. 'I Ind 
bitumens xvith tarry odour are of es-^eiitially vegetable oiigin 
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animal origin. 3. 'J'bat these are, in secemdary and ftrtrip 
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caverns. — FApennienls on loccliamcal re[>roduction of the Ibghl 
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Doiie) m a foimation considered as cretaceous, by M. (\anat. 
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THURSDAY, AUGUST 31 , 1876 


PHYSICAL SCIENCE IN SCHOOLS 

A t a meeting of the British Association five years ago, 
the subject of science teaching in our higher 
schools excited unusual interest. Not only were papers 
read and followed by enthusiastic discussion, but a com- 
mittee was privately formed, including more than twenty 
leaders of the association, all of whom undertook to 
combine in pressing the claims of science on our head- 
masters, and in offering counsel as to systems and 
methods, apparatus, and expenditure. Technical diffi- 
culties prevented the formal nomination of the committee 
in that year ; and before the next meeting came round 
the Science Commission was in full work, and the ground 
was covered. Five years have passed ; the Commission | 
has reported ; and the Ihitish Association, if it deal 
at all with the problem that lies at the root of our 
scientific progress, will have to face the fact that only 
ten endowed schools in England give as much as 
four hours a week to the study of science ; in other 
words, that in spite of ten years of talk, the hlat of j 
a Royal Commission, a complete consensus of scientific j 
autliority, and the loud demands of less educated but not 


this is matter of indifference ; but the vigorous head- 
master of a young and rising county school, who attempts, 
being himself a clergyman, to make real science com- 
pulsory in his school, is rattened by the vulgar heresy- 
hunters, who swarm in every diocese. The hint and 
shrug in society, the whisper at clerical conferences, the 
I warning to parents attracted by the school against ** athe- 
I istic tendencies,” keep down his numbers and wear out 
his energies, till his enterprise becomes a warning instead 
of an example to his admirers at other schools. In a 
! neighbourhood of rural squires and clergy, untempered 
j by a laigc town’s neighbourhood, and unchecked by any 
man of education and intelligence holding sovereignty by 
I virtue of superior rank and wealth, a school which treads 
doggedly in the ancient paths and is ilavoured with gentle 
• High Chuich tendencies,” will certainly succeed even in 
second-rate hands, while a school which under superior 
cliicffainship asserts the claims of science, and whose 
theology is therefore suspect, will as certainly long struggle 
for existence, if it does not finally succumb. 

Tlic head-masters, with no inveterate intention, but by 
the force of circumstances, arc potent allies upon the side 
of nescience. Their position is peculiar. Enlightened, 
able, high-minded, and most laborious, to speak of them 
with disrespect would be to forfeit claim to a hearing. But 
of their whole number not more than two or three know 


less keen-sighted public opinion, the organisation and 
practical working of science in cur higher schools has 
scarcely advanced a step since the Schools Inquiry 
Commission reported in i86(S. 

Are the causes of this strange paralysis discoverable, 
and arc they capable of present remedy ? We believe 
that they are notorious, and that it is in the power of the 
British Association at the present moment to ovcnule 
them. It is therefore in the hope of lekindliiig a produc- i 
tivc cntliiisiasin at a critical moment in the history of our 
science teaching that we a]jpcal with all the earnestness 
of which we arc capable to the leaders of the great 
parliament, whose session will have opened before this 
day week. 

The first obstacle to be understood and reckoned with, 
is the amazing confusion in the minds ol unscientific 
leaders of opinion as to the very nature of education. An 
cx-Lord Chancellor gives away prizes to a school, declares 
in stately terms that Greek and Latin must always form 
the backbone of high intellectual training, and that the 
sciences can only be tolerated as a sort of ornament or 
capital to this great central vertebral column. On the 
following day an ex-Chancellor of the Exchequer gives 
away prizes at another school, assures the boys that 


anything at all of science ; they have gained honours and 
supremacy by proficiency in other subjects ; to teacli well 
these subjects which they know, forms their happiness and 
satisfies their sense of duty ; and they feel natural dis- 
may at tlie proposal to force upon them new and untried 
work which they have not knowledge to supervise, and 
j which must displace whole departments of classical study. 

[ Bifiii cation they do not mind, for they hope that the 
dunces will be drafted into the modern school, and the 
clever boys retained upon the classical side ; but the mo- 
mentous recommendation of the Royal Commission that 
six hours a week of science teaching should be given to 
every boy in every school has taken away their breath ; 
it was only once alluded to at the last head-masters’ meet- 
ing, and then with something between a protest and a 
sneer. Tliey are too clear-sighted not to see that the 
demand for science teaching is real, and too liberal not 
readily to accede to it, if some central authority, which 
they rcsj^ect, at once puts pressure on them, and tenders 
such assistance and advice as they can trust. But, until 
these two things are done, they will pursue a policy of 
inaction. 

Nor is there any hope that this reluctance of head- 
masters will be stimulated by exuberant energy on the 


niodern scientific teaching is their being’s end and aim, 
and envies them by comparison with himself, who at 
Y/^inchester and Oxford basked only in the “clarum 


lucis jubar.” In all such public utterances chaos 
supreme. Men take side with one or other branch 
® *^emal discipline, unconscious of the Nemesis which 
On the divorce of literature from science, or of 
science from literature, forgetful of the fundamental 
minds require general training up to a certain 
, 1 period at which special education 

^ ®“P^yvcne is the problem which awaits solution. 

e hostility of the clergy taMdtfhigh among the diffi- 
culties we have to recognise. thfjpeat schools 

VoL. XIV. : 


pail of governing bodies. The instances in which these 
pet creations of the Endowed Schools Commission have 
appeared before the public hitherto, make it evident that 
absolute inactivity is the service they are best calculated 
to render to the cause of education ; but their probaUe 
devotion to science may be guessed from an incident 
reported in our columns some months ago, where a body 
of trustees, composed of country gentlemen of local mark, 
having to arrange a competitive examination under a 
scheme of the Charity Commission, adopted the machinery 
of the University Leaving Examination, but inserted a 
distinct proviso that no scientific subject recognised by 
the University Regulations should under any circum- 

T 
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stances be taken up by the candidates, either as an alter- 
native or a positive branch of v ork. 

Will the Universities help or iin])ede the spread of 
school science teaching? The Universities adheic at 
present to their fatal principle that only one-sided knt)vv- 
ledge shall find favour within their walls. A boy who 
knows nothing but classics, nothing but mathematics, 
nothing but science, may easily win a scholarship ; a boy 
who knows all three must seek distinction elsewhere ; and 
this rule shapes inevitably thj teaching of the schools. 
The science scholarships at Oxford, of which wc hear so 
much, fall mainly to three distinguished schools ; two so 
large and wealthy that they can ovei power most com- 
petitors by their expcndituic on staff and apparatus, the 
third planted in Oxford, with access to the University 
museum and laboratory, and with a i)ick of teachers from 
the men of whom examiners arc made ; and these schools 
ensure success in science by abandoning other subjects 
almost or altogether in the case of the candidates they 
send up. No school which should carry out the recom- 
mendations of the Commissioners, by giving six hours a 
week to science, and the rest of its time to literature and 
mathematics ; no school which should realise its function 
as bound to develop young minds by strengthening in 
fair proportion all their faculties of imagination, reason, 
memory, and observation, could offer boys for any sort 
of scholarship under the present University system with 
the faintest chance of success. 

What these institutions arc powerful to avert or help- 
less to bring about is, we repeat, within the scope of 
the British Association to effect. All institutions, political 
or educational, will bow to a strongly formed committee 
of scientific men, formally commissioned by the Associa- 
tion and speaking with authority, delegated as well as 
personal, on scientific subjects. Let such a Committee 
be revived as died on paper in i including the acknow- 
ledged leaders of pure science, and weighted with the 
names of such educationalists as have shown them- 
selves zealous for science teaching. Let their func- 
tions be — first, to communicate with the head-masters 
and governing bodies, calling attention to the re- 
commendations of the Duke of Devonshire's Commis- 
sion, asking how far and how soon each school is 
prepared to cairy these out, and tendering advice, should 
it be desired, on any details as to selection and sequence 
of subjects, teachers, text-books, outlay. Secondly, let 
them appeal to the Universities, to which many of them 
belong, as to the bearing of science scholarships and 
fellowships upon school teaching, and the extent to which 
such influence may be modified or ameliorated in that 
re-arrangement of College funds which next session will 
probably be commenced. Thirdly, let them be instructed 
to watch the action of Government in any proposal made 
cither in pursuance of Lord Salisbury's bill, or as giving 
efiect to the Duke of Devonshire's Commission, and let 
them be known to hold a brief for school science in refer- 
ence to all such legislation. A single meeting of such a 
committee before the Association separates would settle 
a basis of action and compress itself into a working sub- 
committee. The time for papers and discussions is 
past ; they have done their work. What the schools and 
the head-masters want is authoritative guidance ; the 
guidance not only of a blue-book, but of a living leader- 


ship, central, commanding, and accessible, to which they 
may look with confidence, and bow without loss of prestige. 

The precision of its dicta will clear up puMic confu- 
sion ; its ability, conscientiousness, and popularity will 
overawe the clergy; schools and universities ^\ ill listen 
respectfully to suggestions echoed by ihcir own best 
men ; and the three great departments of intellectual 
culture, equal in credit, appliances, and teaching power, 
will bring out all the faculties, and elicit the special apti- 
tudes of every English boy. 

“ nine omne i)rincipium, hue refer exitum ! ” 


HAN BURYIS REMAINS 
Siicnee Papers; chieRy PJiarmiicotoy;ical and Botanical, 
By Daniel Ilanbury, F.R.S., &c. Edited, with Memoir, 
by Joseph Ince. (London : Macmillan and Co., 1876.) 

A NOT inconsiderable contingent to the army of 
workers in science has been furnished by London 
trade. The ranks of our geologists, zoologists, and 
biologists, have been recruited to a larger extent 
than many might suppose from city counting-houses. 
T5ut one would still hardly expect to find the same 
wholesale chemist’s shop in an obscure court out of Lom- 
bard Street send forth, in two successive generations, two 
Fellows to the Royal Society. Except, however, in their 
common love of science, Daniel H anbury was a very 
different man from William Allen, the druggist and 
Quaker preacher, the lecturer on chemistry and inter- 
cessor on behalf of the rights of conscience with almost 
all the crowned heads ” of Europe.’ Retaining through 
life a warm attachment to the religious body in which he 
was born, 1 1 anbury's religion was nevertheless of the 
closet rather than the forum ; few of his friends ever 
heard him speak on religious subjects ; and anything in 
the shape of proselytising was altogether alien to his 
mental constitution. Essentially a specialist, he was at 
the same time, what the best specialist must always be, 
an educated gentleman. 

From the time when, as a very young man, he con- 
tributed his first essays to the Transaitions of the Phar- 
maceutical Society, till hib death at the early age of 
forty-nine, when a long career of usefulness seemed to be 
before him, the object to which Hanbury set himself was 
the clearing up of uncertain or disputed points regarding 
the botanical origin of drugs known to the pharmaco- 
pecias of this and other countries. Notwithstanding 
what he and fellow-workers on the Continent have done, 
it is surprising to find in how great obscurity the history 
is still involved of many medicinal substances which are 
daily prescribed by physicians and dispensed by druggists. 
The larger portion of the present volume is occupied 
with papers bearing on questions of this nature ; those 
which will probably be found of the greatest value to 
posterity are On the Different Kinds of Cardamom 
used in Commerce,” “ On Liquid and Solid Storax,” “ On 
the Source of Balsam of Peru,” “Historical Notes on the 
Radix ^alanga of Pharmacy,” and “On the Determina- 
tion of . 1 ,1 

H anbury's inquiries were characterised, above an 

things, by extreme thoroughness. No amount of research, 

4 Mr. Luke Howard, F.R.S., the eminent meteorologist, was also, for a 
short umc, a partner with Allen. 
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0 amount of personal labour, was spared to clear 
p or elucidate the smallest point bearing on the sub- 
let he was engaged in investigating. A good illus- 
'ation of his mode of working is furnished by a paper 
;ad before a meeting of the British Pharmaceutical Con- 
fess held at Brighton, in 1872, “ On Calabrian Manna.” 
lanna is stated, in the “ British Phannacopcjcia ” of 1S67, 
> be ** a concrete saccharine exudation from the stem of 
n'axinus Ornus, L., and F, rotiindifolia^ D. C., which 
rees are cultivated for the purpose of yielding it 
.hiefiy in Calabria and Sicily.^^ Never having heard 
>f manna plantations in Calabria, nor seen Cala- 
brian manna, Hanbury determined, after having ac- 
quainted himself with the literature of the subject, 
mcient and modern, to visit Italy himself in order to 
set the question at rest. At Florence he found the article 
ilmost unknown. Reaching Rossano, a town in Calabria 
Zlitra, he there found that the manna trees grow on some 
)f the adjacent mountains, but are not cultivated ; and 
.hat the collecting of the manna is a very small and in- 
significant branch of industry. “ The habits of the 
Calabrian peasantry,” he naively observes, are such that 
it is impossible for travellers to quit the high roads with- 
out personal danger.” At Corigliano, which, according 
to Murray^s “ Handbook,” produces “ the finest manna 
in Calabria,” the industry is altogether extinct. At Co- 
zensa, the capital of the province, anciently renowned for 
manna, he found the substance almost unknown to the 
druggists, one of whom assured him that its collection 
had been prohibited for the last six or seven years. 
Finally, a prominent English merchant at Messina was 
ignorant of the existence of such a commodity. The con- 
clusion to which Mr. 1 1 anbury came was that Cala- 
brian manna has practically ceased to exist as an aificlc 
of commerce, and that its collection in that part of Italy 
is on the verge of extinction. With regaid, also, to Oe 
Candolle’s species of manna-ash, F/iLiv//^/d i otuudi/olia^ 
Hanbury’s observations on the spot induced him to believe 
that while the F. Of nus is a very variable plant, there is 
no special foim of it, and still less any distinct species, 
answerii’g to the characters of F. roliijidifolia. 

By similar exhaustive investigations, Mr. Hanbury 
determined various other pharmacological questions of 
greater or less importance, of which two may be specially 
mentioned. In his paper on Storax, he shows that avIhIc 
the substance known under this name in ancient times 
was obtained from the ^tyrax ojffiL iiialc^ I>., it has alto- 
gether disappeared from the commerce of modern days, 
the resin now known as liquid storax being- notwith- 
standing erroneous assertions to the contrary in some 
writings of high authority— the product of a totally dif- 
ferent tree, Liquidainbar oritntale^ Mill., a native of the 
south-west of Asia Minor, where the drug is collected. 
The drug known in the British Pharmacopoeia as 
^(^rcira brava^* was referred by most writers, with- 
question, to the stem and root of Cis^awpelos 
Pareira, a climbing plant of the order Meni- 
growing in the tropical regions of both the 
d ^ World. A scarcity of the article in- 

duced Mr. Hanbury, some years ago, to endeavour to 
^ f'lpply from the West Indies. Having been fur- 
nished with the stems and roots of the plant in question, 
not only from Jamaica, but ah,o from Trinidad, Ceylon, 
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and Brazil, he soon discovered that the accepted state- 
ment was altogether erroneous. He then set himself to 
discover what “ Pareira brava ” really is ; and a careful 
examination of the different descriptions by botanists and 
travellers, and of specimens obtained from various cor- 
respondents, led him to identify it with Chondodendron 
fomcntosinny Ruiz et Pav., a native of Brazil, belonging to 
the same natural order. Mr. Hanbury was in the habit of 
preserving and carefully labelling, in his own museum, 
specimens of anything that could bear on the subjects of 
his inquiries ; and his investigations were greatly assisted 
by unusual opportunities for growing foreign plants fur- 
nished by an extensive garden with abundance of glass, 
cold and heated, in one of the suburbs of London. Here 
was a true “ botanic garden ” to delight the heart of a 
pharmaceutist. 

Mr. Hanbury’s presence is sorely missed by his fellow- 
members of the various learned societies to which he 
belonged, especially of the two from the meetings of which 
he was seldom absent the Phannaceutical and the Lin- 
neau ; wheie his varied information was constantly giving 
life to the discussions, his urbanity of manner smoothing 
down any difference of opinion, and his business habits 
ready to assist at a critical moiuent. The last few 
months of his life saw the publication of his most sub- 
stantial contribution to literature, the “ Pharmacogra- 
phia,” brought out in joint authorship with his friend 
Prof. Fliickigcr, of Strasburg, to the importance of which 
these pages have alrcaiy called attention. 


m'NAMFPF 

DytiantilCy ihfc Eiyi'fniJfa/'itn inid Cibf tUuh'iWi'ise. 
Von Isidor Trauzl. (Berlin : Verlag von Wicgandt, 
llcmpel, und Parey, 1876.) 

iustruciive biocliurc published under the above 
■i- title affords an interesting illustration of the wide- 
spread appliCvitions now received by those violent explo- 
sive agents, nitroglycerine and gun-cotton, the practical 
value of which was regarded as doubtful even twelve 
>cars ago, by all but the few who devoted themselves in- 
dcfatigably to the development of the inannf.icture, purifi- 
cation, and application of those substances. Capt. Isidor 
Trauzl has for some time past been intimately connected 
with the dynamite industry on the Continent, and is a 
very intelligent exponent of the proji^rties and uses of the 
iiitioglyccriiie pieparations which owe their origin to the 
I sagacity, ingenuity, and untiring labours of Alfred Nobel. 
The endeavours of Nobel to overcome the uncertainty 
and danger attending the application of nitroglycerine in 
its undiluted condition as an explosive agent, were even- 
tually crowned with success by his elaboration of the 
plastic nitroglycerine preparations known as dynamics, 
of which the earliest, and that specially known as Nobel’s 
d>namite, consists of the infusorial earth, kiej^clyuhry 
mixed with about three times its weight of nitrogl>cenn^, 
which it holds absorbed, even under considerable varia- 
tions of temperature, if the prcpaiation be carefully manu- 
factured. This material is the most violent nitroglycerine 
preparation now in use; it closely resembles Abel’s 
compressed gun-cotton in explosive power as well as in 
regard to its action, and it is now very extensively used 
in all parts of the world, for mining, engineering, and 
other industrial purposes. 
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Capt. TrauzVs volume is specially and mainly devoted 
to the consideration of one particular class of operations to 
which dynamite, like gun-cotton, has recently been applied 
with considerable success, namely, to the removal of tree- 
stumps from forest-ground which is being cleared, as also 
to the felling of trees, the removal of piles, and similar 
operations. By the judicious application of these exph^- 
sivc agents, tree-stumps may be removed with much 
greater expedition than by manual lalmur, and the 
experimental results collected by the author, with 
special reference to this utilisation of dynaniiti, will be 
found valuable to larg(j landowners or to those engaged 
in clearing land in new settlements. Many of the data 
given by him in regard to this application of dynamite, 
are confirmed by corresponding results obtained in this 
country in extensive expeiiments uith both gun-cotton 
and dynamite. 

The special information with regard to the removal of 
tree- stumps, &c., is prefaced by ,i concise accouiit of the 
properties of dynamite and of the methods of picpaiing 
and exploding dynamite charges. Capt. Trau/l has 
done well to direct special attention to the necessity for 
care in handling dynamite, and especially iu carrying out 
the essential operation of thawing fio/en dynamite, the 
careless or ignorant performance of which has given lise 
to many frightful accidents. It has unfortunately liecn the 
practice with many whose interests arc identihed with 
the sale of explosive pi eparations of this class, to lay undue 
stress upon their great safety in transport and use, as 
compared with gunpowder, and thus to foster, to a very 
lamentable extent, the tendency to lecklcssncss which is 
specially ] ire valent among the class of peoj)lc who Imvc 
to employ those explosive agents. 

Capt. Trauzl concludes with a chapter on the appli- 
cation of dynamite to the breaking up of ground 
for agricultural purposes. It appears doubtful whether 
even llic less violent forms of dynamite, the employment 
of which is suggested for this purpose (for which a com- 
paratively gradual explosive ellcct is most advantageous) 
arc likely to prove superior to gunpowder for this special 
application. 

OUR BOOK SHELF 

The Crimea and Transiautada ; being the Narrative of a 
jouiney in the Kouban, in Gouna, (ieorgia, Anuenia, 
Ossety, Imeritia, Svvannety, and Mingrelia, and in the 
Tauric Range. By Commander j. Buchan Telfer, 
R.N. Maps and Illustrations. Two Vols. (London : 
King and Co., 1876.) 

The author of this work took advantage of a three ycars^ 
residence in Southern Russia to make acquaintance with 
the region to which his work refers, and which is pretty 
adequately indicated in the title, lie docs not, however, 
give a regular narrative of the visit he made to various 
places at various times, but arranges all the information 
he has collected along a route supposed to occupy ninety- 
two days. In this way a large tract of ground is gone 
over systematically, commencing at Sevastopol, visiting 
the surrounding district, coasting and touching at several 
places in the Crimea, crossing over to Circassia, coasting 
south to Poti, and penetrating through Mingrelia, 
Imeritia, and Georgia, south to Mount Ararat, and as far 
north as the country of the Ossety and the Swannety. 
Although no doubt many travellers pass through these 
countries, yet they have really been little explored, and in 


Commander Telfer^s work will be found much informa- 
tion that, we are sure, will be new to the majority of 
readers. His account of the Swannety, especially, a 
curious mongrel, half savage people, to the nor-th of 
Mingrelia, will be somewhat of a surprise to many. But 
the author has trusted not only to his own observations ; 
he has taken evidently great pains to make himself master 
of all that is known of the history and antiquities of the 
I region to which his work refers. This information he 
' judiciously mixes up with his own observations, and 
the result is a work wdiich may be regarded as a standard 
book of reference for the c\tiemely interesting districts to 
which it refers. With its tw^o good maps and its many 
illustrations, and its substantial and attractively put to- 
gether infoi Illation, it ought to take a prominent place 
I among works of travel. 


LETTERS TO THE EDITOR 

f The Editor does Jiof hold himself responsible for opinions expressed 
by his iot respond e 7 it^, eVetther can he undertake to return., 
or to (or^eipond with the writers of, ref n ted manuscripts. 
No no! tie is taken of anonymous communu aiions,'\ 

The Basking Shark 

Im Naiurk, vol. MV. p. ji,>, Piof. K. Perceval Wright gives 
some aceount of the JW'vking Shark, wMth especial reference to 
the cuiiou'. pvLlinatel nppciulages which lie along tlie bianchial 
aiches of th il Ini'^e libh, llis paper is illustrated by a charac- 
iMiau wootkiit liom adiawing by I’rof. Stccnstriip, who had 
K unity desuihcvl tl ese ap^wMidages, and who linds that they 
w*.ie allu led to by Ihsliop (iiinneius, about lOO ycais ago. 
Plot. ^Y^ght also give^ a \eiy inleic''ting oiiginal figure of one 
of the biandiial aiches with the app(‘ndagcs alt.ichcd. 

I’lof. \V light’s iioUce Will be welcomed as u turtlici contiiI>ii- 
lu 11 to the ludoiy of .1 very leniarkabU* and litlle-knowii struc- 
tuic. In one i)oint, however, his dcsciiplion will need conec- 
tion, foi he speaks of tlie appendages in question conqiosed of 
1 v%Iiakb nic-like siibsuiiiee. d'hey aie neveiLliekss essentially 
(lill(ient fioni whilehone, and w'trc it lu t lor then wlialebonc- 
hke colour and lor then pectin iled airan^cMnent, somewhat like 
tl at «)l the balcne-jilates of a whale, tlieir C(.>mi»anson witli 
wliakboiie w'ould scaiuly have suggested itself. Though cl isia, 
they aic hard ami buttle, and when bent be)onfl a very Inniled 
angle, tliey snap like a pLte of steel. 

Ill conseijuuice of the raiity of the opjioitunities alfordcd to 
anaU)nust> 01 the exam mat ion of the Hacking .Sluik, the jiecti- 
nued api>c‘mbgcs have liitlicUo received but little of the notice 
which IS due to sach a singular anatomical characlei, and the 
leaders of l)i. Wright’s comimmic.xtion might easily believe 
that since ilu days ol Jiwln)') GuitiieJiis no one but I’lof. Steen- 
strup and himself had callecl atlenlion l») tlien existence. 

It IS now ino»e than llmiy }caij> ago tli d in a communication 
to the Dublin Natiiial ilsioiy Society I placed on record the 
c.iptuie of a Ikisking Slxaik on the south coast of Ireland and 
dc%cubed llie pectinated a}),)eiidagcs as fully as the mutilated 
state ol the pecimen would allow. Since then 1 have in 
vain watched foi an opporl unity of further investigating the 
anatomy of the great shark. 

The following is the abstract of this communication, published 
at the time iu tiaundcffi .WwdetUf, which was then the vehicle 
lor the pioceedings ol the Society. It contains perhaps little 
whmli has not been since noticed by I’rof. li^trcmstrup and Prof. 
Wii'Jil, but I may nevertheless he permiiled to quote it in 
01 del to show thal the subject has not l^ecn so eniiiely ignored 
as the readers of Dr. Wright’s ])apcr might suppose ; — 

“ A paper was read by Mr. Allman upon the recen! occurrence 
on the Irish coast ol the great Basking Shai k, .S tadius maximus, 
Cuv. Tins fish, had been entangled 111 the trammels of the 
fishermen, and towed into the stiand at Coolmain, on the , 
southern coast of the county of CJoi k, when it was almost imme- 
diately cut in pieces by the country people with the expectation 
of obtaming oil from it, . . . The princijial object of Mr. 
Allman's communication was to notice an interesting fact m the 
anatomy of this fish, which had not been hitherto described. 
The fact alluded to was the existence along each of the branchial 
aiches of a very curious and beautiful pectinated structure con- 
bislmg of a scries of narrow clastic lamina; arranged with great 
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reffularityi and constituting along each gill a kind of grating 
^ring a close resemblance to the teeth of a comb. The lamina? 
of which this grating is composed become gradually narrower 
from their fixed to their free extremities ; they arc of a dark 
olive colour, of a hard texture, and higlily elastic, but at the 
same time brittle, and easily snapping off when urged beyond a 
certain point. 

The office which Mr, Allman assigned to these branchial 
appendages was that of strainers, by which the water before 
coming in contact with the branchia; is freed from extraneous 
bodies, which would otherwise interfere with the functions of 
respiration, I’hc objection which might be urged to this view, 
namely, that the other sharks are without any such arrangement 
appeared to him of no weight, as we know but little of the habits 
of the Basking Shark, and as those which we do know would 
lead us to believe that the structure just described is admirably 
adapted to the fish’s peculiar mode of life. The Basking Shark 
must be entirely free from the voracious disposition so charac- 
teristic of the allied genera. Its teeth are little more than 
tubercles, and quite unfit it for the life of carnage led by other 
sliarks. Its food must accordingly be found among the less 
resisting inhabitants of the ocean; and as the Basking Sliaik 
will therefore be driven to feed near tlie bottom and among sea- 
weeds the existence of the branchial appendages will admit of an 
easy explanation. We must thus at once perceive the admirable 
adaptation of this interesting arrangement to the habits of an 
animal which would otherwise be subjected to the constant 
annoyance of having its branchiae clogged with the floating 
fronds of sea-wceds, a circumstance which the anatomical struc- 
ture alone would otherwise render more liable to occur in this 
than in the (»ther sharks, as the openings to the branchi.e in the 
Se/acAiis niaximus arc of enormous size, and tlie branchiostegous 
membranes particularly loose.” (/i o. J. Allman 


The Birds of Kerguelen Island 
f My attention has been called to a review of Dr. Xiddei’s 
“ Report on the Ornithology of Kerguelen Island,” in Natukk 
of the loth instant (p. 317, Will you kindly permit me 

to express regret that the reviewer should have alluded to pri- 
ority of publication of the results of the American and English 
expeditious to that island.'* To many i>crsons his remarks on fliis 
point will appear to be ungenerous and nce<llc.nsly saicastic to the 
foreign naturalists. The subject is a delicale one, and I am 
sorry to have occasion to mention it, espcciallyas an Irnglishman 
should be the last to approach it. 

The reviewer will doubtless admit tliat when three naturalists 
are simultaneously sent towoik indejicndently of one anotlier 
in the same neighbourhood, it is almost inevitable that one will 
anticipate the work of the others, and yet that there is nothing to 
boast of if he docs. In the present instani'e, being bound 
to regard the interests of my einphiyers in my collect iou, 
T hastened the issue of preliminary oiagnoats of the novelties 
contained in it, to secure their types fioin alienation to 
foreign museums. The result of this was the acquisition by 
the English of the types of all the new species in my collec- 
tion excepting those of one bird (which lias recently been de- 
scribed as new by the Germans), and those of two Annelids, and 
three lichens, and perhaps a moss pre-occupied by tlie Americans. 
We could well have afforded to lose nine or ten times as many, 
and should still have retained a fair proiiortion of the whole 
number for English museums. The reviewer, therefore, might 
have done well if he had censured the rapacity of the English in 
grasping the lion’s share of the type-sjiecimens ; but it was rather 
too bad of him to attribute to my fellow- workers small feelings of 
jealousy with reference to the Americans being the first in the 
field with their final reports, of which they arc not conscious. 
The Americans have kept us fully informed as to the progress of 
t^heir reports during the period of their preparation, by letter and 
“y the transmission of advance sheets ; and the English final 
wporu will no doubt be ready at the time appointed by the 
^oyal Society. If the Germans publish their results in the 
we shall have the advantage of including references 
^ork among our citations. 

11 t* ^ perhaps unaware of the publication of another 

^uiietm by the Americans, containing, amongst other informa- 
lon relating to Kerguelen Island, further ornithological parti- 
culars. It was issued more than a month ago. 

A. E. Eaton 

Naturalist accompanying the English 
. Transit of Venuh Expedition to 

Aug. 24 Kerguelen Island in 1874 
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Antedated Books 

I am ready to give the Editor of the Zoological Society’s 
Transactions credit for desiring to set a good and not a bad 
example ; but, since a man seldom thinks that which ho does to 
be wrong, the simple assertion of his opinion that it is the 
former and not the latter is not enough. Whether the papers 
in those Transactions are antedated by one moiUli(as he admits) 
or by several months is merely a matter of detail, ^'he practice 
of antedating is equally faulty in ])rinciple. If ihcir editor would 
add the correct date of publication on the covers of the several 
parts, as is done with the Proccedins[s of the Royal and the 
Journal of the Linnean Society, he might give whatever date lie 
pleases anywhere else as that of his latest revision. 

Anoitier K./.S. 


Earthquake in Nithsdale, Scotland 

On the morning of the 12th current, at 3 o’clock, Mr. Robson, 
of the schoolhoiise of Penpont, Dumfriesshire, was awakened 
by a sharp shock of carLli(juake and heard its detonations. On 
inquiry the same shock had been felt at the schoolhouse of 
roil, by ISlr. 1 yaurie ; and over an area of several parishes around 
the upper couise of the Nilh the shock was felt, causing walls to 
vibrate and cupboard dishes to tingle. Two concussions of less 
violence were felt between 11 aiul 12 o’clock on the previous 
evening. The morning papers of the 141)1 report that a severe 
shock of earthquake hail been felt at Athens on the morning of 
the i2th. It would be interesting to know the exact time when 
the shock was felt in Greece. On April l6lh, 1873, at y.55 
r.M., a similar shock to lliat experienced last week was felt in 
the same districts of Nithsdale. I recollect communicating a 
short notice of it to Nature at the lime, as 1 had heard the 
strange sound, but on this occasion I did not hear it. 

Tynron Schoolhouse, Aug. 23 James Shaw 

P.S. — Since writing tlie above 1 have received confirmation 
of the event from several other reliable witnesses. It seems to 
have been most plainly felt in the parishes of Morton, Penpont, 
Keir, Tynron, and Glencairn, to the west of the Nilh. J. S. 


The Cuckoo 

The usual manner in which (he cuckoo in Juno “alters his 
tunc,” is by doubling his first syllable, and the “ cuc-cuckoo, 
ciic-CLickoo ” is then usually, if not always, followed by the single 
“ cue.” 'I'liis is certainly tlie ease both near Limtlon and in the 
Midlands. E. II. 


ABS'lHACT RKTORT TO NATURE ON EX- 
RERIA/ENTA'TJON ON AN I AT A LS FOR THE 
yW VANCE OF RRACTICAL M/U)1C/NE^ 

VII. 

occur to me a few other illustrative series of 
J- researches, in which scientific and practical medi- 
cine have been advanced by experimentation on the 
lower animals. Some of these I will state in terms as 
brief as possible in the present paper. 

Experifnentatiofi In rrspcct to the Disease called Cataract, 
Dr. Weir Mitchell, of Philadelphia, in the year 1869, 
made the original and remarkable observation that if a 
part of the body of a frog be immersed in simple syrup, 
there soon occurs in the crystalline lens of the eyeball an 
opaque appearance resembling the disease called cataract. 
He extended his observations to the effects of grape 
sugar, and obtained the same results. He found that he 
could induce the cataractic condition invariably by this 
experiment, or by injecting a solution of sugar with a 
fine needle, subcutaneously, into the dorsal sac of the frog> 
The discovery was one of singular importance in the 
history of medical science, and explained immediately a 
number of obscure phenomena. The co-existence of the 
two diseases, diabetes and cataract, in man, had been 
observed by France, Cohen, Hasner, Mackenzie, Duncan, 
von Graafe, and others, and von Graafe had stated that 
after examining a large number of diabetic patients in 
different hospitals, he had found one-fourth affected with 
cataract. Before Mitcheirs observation there was not 

* Continued from p, 341, 
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a su&picion as to the reason of this connection, and 
a flood of therefore, broke on the subject the 

moment he proclaimed the new physiological fact. Still 
more IMitchcll showed that the cataract he was able to 
induce by experiment was curable also by experiment, a 
truth which will one day lead to the cure of cataract with- 
out ojjcration. Then, but not till then, the splendid 
character of this original investigation, and the debt that 
is due to one of the most original, honest, laborious 
workers that ever in any age cultivated the science and 
art of medicine, will be duly recognised. 

When the news of Mitchell’s discovery reached us here, 
I took up the investigation at the point where he bad 
left it. The fact he had announced was found to be in- 
disputable. From a ])atient in one of our large hospitals, 
who was suffering from diabetes and double cataract, a 
specimen of the sugar excreted was obtained, and from that 
specimen the cataractous disease was induced in the frog, 
and aftcrwauls removed. The experiment was con- 
ducted with the animal kept in an anaesthetic atmosphere, 
and was found to ansv^cr just as well as in the ordinary 
atmosphere ; in fact, the experiment succeeded best with 
frogs when it was rendered free of all pain, as spas- 
modic movements, which may occu“ if the process of pro- 
duction of cataiact is rapij,aiKl which may suddenly kill, 
arc prevented. Since the introduction of chloral hydrate, 
that ana'sthetic has become a still moic useful agent in 
this research, since its own action runs in line with 
the ex])cumenl, and the ana'slhtlic can be introduced 
in actual combination with the sub-itance producing the 
cataract. 

In warm-blooded animals I learned that the cataractous 
change could be bi ought about immediately after death. 
Several of the expcrinK'nls were made therefore on the 
bead of the sheep after the animal had Ijeen killed at the 
flaiighter-house in the ordinary way, llu‘ fluid being in- 
jected through an artery. In other warm Idoods the 
death was first induced by one of the anaesthetic vapours, 
and the fluid used was cither injected into the peritoneal 
cavity or through the aorta. 

The line of research which 1 carried on in continua- 
tion of Dr, Mitchell’s discovery was for the purpose 
of determining the cause of the cataractous change and 
the influence of other agents in producing it. It occurred 
to me that the change was possibly due to the influence 
of saline matter on the pure colloidal lens, and if this were 
true the cataract ought to be induced by other substances 
than sugar. Any of the soluble cr>slaUoids might pro- 
duce it, and as there arc many of these in the blood, tin ic 
might be other cataracts than such as arc produced by 
sugar in the diabetic subject. The research was therefore 
pursued with all the soluble salts belonging to the blood, 
and with the rtsult of producing cataractous change with 
them all. In the end it was deduced that whenever the 
specific gravity of the blood is raised, by the presence of 
saline matter in it, to lo degrees above the normal standard, 
and is sustained in that state for a short time, cataract is 
the result, and is maintained so long as the blood con- 
tinues of the same specific weight. It was also found 
that the cataractous condition caused by the soluble blood 
salts was removable on the elimination of the added 
saline and the reduction of the blood to its natural equi- 
librium. At the same time there was observed to be a 
iflerence in the characters of the cataracts produced, 
ome of the saline cataracts were harder than the sugar 
cataracts and less easily curable. Those salts which are 
most fixed in their chemical constitution and at the same 
time arc most soluble, produce the hardest cataracts. 
Those salts which are most easily decomposed, such as 
urea, are least effective in inducing the pathological 
change. 

The change was found to commence, as a rule, in the 
posterior part of the lens, and after beginning as an im- 
perfectly defined hazy spot it extended gradually through 


the whole structure, causing a pearly whiteness and com- 
plete opacity. In the process of cleaning of the lens the 
posterior part was the last to become transparent, but 
without exception the whole structure of the lens regained 
its crystalline clearness and its perfect function when the 
specific weight of the blood was reduced to its natural 
standard, if the circulation of fluid through the lens con- 
tinued. 

In these experiments two illustrious scholars, now lost 
to science, took the warmest interest, the late Pro- 
fessor Graham and the Lite Sir David Brewster. Both 
lent to me their valued observation. Graham saw in the 
experimental facts the first application in physiological 
pathology of his great discovery of the mutual action of 
colloidal and crystalloidal substances. Sir David drew 
some most ingenious inferences as to the physical cause 
of the opacity, tracing it lo a process of crenation on the 
margins of the fibres of the lens. The greatest interest 
was naturally excited throughout the medical profession. 
In this production of cataract the first visible demon- 
stration was offered of the synthesis of a well-known 
disea^^e. It is now certain that if the specific gravity of 
the blood be raised rapidly a few degrees by a crystal- 
loidal substance, cataract is the direct result. Recently 
Dr. Sansom saw this event in the case of a young woman 
suffering from diabetes, who became, in a few days, stone 
blind from cataract in both eyes ; and, indeed, the cause 
of diabetic cataract is now made quite plain. But the 
end of the discovery is not reached with this fact, im- 
portant though it be. The mode of production, in man 
and the lower animals, of the slowly advancing cataract, 
from which so many persons are rendered peimanenlly 
blind, is after the same process, with a different saline, 
acting in a slower degree ; and the inference is fair that 
some particular forms of diet are conducive to the disease. 
When the whole senes of facts which Mitchell com- 
menced to unfold are completed, the disease cataract 
will be understood in full. Its physical pathology is 
already understood, and if the operative art of the sur- 
geon be not quenched by another mode of cure resulting 
from his discovery, it will be by the better art of preven- 
tion of the disease. 

Experimentation on Pcctoni> Chan<!^es, 

'J'he observations on cataract above described led me 
to follow out other lines of inquiry in respect lo the action 
of saline substances on living and dead colloidal matter. 

I thus found that when a saline solution of a colloid, 
such as albumen, is brought into contact with a living 
colloidal structure like the peritoneum, the saline solvent 
is rapidly removed into the circulation, .and the colloidal 
plastic substance is left on the true membrane as a false 
membrane, by which contiguous membranes are agglu- 
tinated together. I found further that if the blood 
or scious part of the blood in a fluid saline condition 
exudes into a serous cavity, the same simple physical pro- 
cess goes on, the saline and watery parts, including the 
colouring matter of the blood, passes back into the circu- 
lation through the membrane and the colloidal fibrine 
and albumen are left in form of false membrane or of 
band, on the true membrane. The experiment illustrates 
how inflammatory exudations, as they are called, are pro- 
duced, and how adhesions and adhesive constrictions are 
formed after inflammatory serous diseases. The experi- 
ments on animals by which these results were arrived at, 
were all conducted under anaesthesia, and were perfectly 
painless. 

In another analogous senes of inquiries conducted in 
the same manner, 1 found that if the blood were sur- 
charged with urea, a portion of albumen would pass out 
of the body by the urinary secretion without the institu- 
tion of any marked morbid change in the structure of the 
kidney. This fact led me to ask whether albumen diluted 
with water and charged with urea would pass through a 
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dead membrane, by dialysis, and I found it would. These 
facts have bearings of the most singular kind on the 
dibcasc albuminuria. They sliovv, amongst other things, 
that the presence of albumen in the renal secretion is not, 
of necessity, a sign of structural disease of the kidney as 
has been supposed, and they account for the anomalous 
illustrations that arc met with of temporary albuminuria 
as a disease. The experiments explain also the cause of 
that coagulation of the blood which occurs during those 
exhaustive diseases, such as cholera, in which the saline 
and watery parts of the blood are drained away. 

The same line of reseandi suggested to me a I'Cw 
cxpciimental reading, conducted by cx{)eriment on dead 
animal matter, of the cause of the pcctous change 
called, commonly, coagulation. 'J'his change 1 hnd is 
always produced in fluids containing soluble crystal- 
loidal matter, colloidal matter, and water, whenever 
the relationship ] 3 etwcen the colloid and the water 
is disturbed by modiiication of the crystalloid. 'J'hc 
crystalloid foimsthe conne ctirg* link by which the water 
is held in fluid combination with the c('lJoid. If the crys- 
talloid be withdrawn, then iIjo molecular attraction c*f the 
colloid for its own parts conmicncc s, and the contraction 
called coagulation is set up wath expulsion of water from 
the clot by the conti'action of cohesion. If, on the other 
hand, crystalloid be added in excess, so as to absorb an 
excess of water, coagulation is also set up. Or again, if 
water held by condensation in a saline solutum of a col- 
loid — as the iibriiic is held in the living blood for ex- 
ample — be allowed to escape, coagiihition is the icsult. 

(’onncctcd with these studies, but caiiied out long 
before them, arc some experiments 1 made with urea, in 
which, by hypodermic injection of Oral animal salt, in free 
quantities, into the body of an aniind, symptoms of un- 
consciousness and convulsion, hl'c the symptoms of 
uunmic poisoning which occur in some cases of scarlet 
fever, were induced. The lesult to practice fiom these 
researches was lo discover that the synijfloms were re- 
movable by the abstraction of a little blood, and the 
application of this practice in c\ iinplcs of m.emia in 
man, has been the means of direct]) saving sever.ii lives. 
The lesult to pliysiological science wis the fact that when 
from any cin umstaiue the ]i^ ing blood is charged wdth a 
soluble saline bod) much beyond wliat i.> iiatur.rl, tlie 
effect is a convulsion which rccins at intervals, .u> if the 
blood surcharged with the silt weio condiiclmg some 
exciting current lo the miist'ks i.o) idly that liic roscive 
store of foice in the nervous centres 1 an down or w'as com- 
pletely discharged at once .and had to wait to hr re-sup- 
plied, at the end of each, discharge, fore another convul 
sion could be excited. 

]'>ilution of the Blood and Juediiu^ hy the W'ins, 

In two great epidemics of cholera which I observed, it 
w as impossible not to see that the cause of rapid death 
was, in most cases, the sudden rcductioji of the amount 
of water in the body. In some instances wheic all con- 
sciousness appeared to have passed aw ay and death was 
declared, the recurrence of movements in the limbs of the 
apparently dead, suggested that in the strict sense of llie 
word there was remaining life. In some instances the effect 
of injecting saline solutions into the veins had such an 
astounding temporary effect in bringing bacK the con- 
sciousness, it seemed as if we had in our hands a sure 
remedy, if we knew how to use it, for the worst forms of 
the jarful malady. The practice led me lo experiment 
possibility of introducing water into the body by 
channels than the veins, so that it might be gradu- 
ally absorbed and might rc-supply what was being lost by 
^ ^?^cry discharges from the bowels. I theicfore, in 
injected distilled water into the cellular tissue of 
aniestnctised animals subcutaneously, and also into the 
peritoneal cavity. The difficulty of iiitioducing any sufli- 
cient quantity into the cellular tissue prevented that , 


method from being followed ; but with the peritoneum it 
was different. Into the peritoneal cavity I found not only 
that water, at the temperature of the body, can be intro- 
duced, through a hollow needle, without any danger what- 
ever, but that the fluid is rapidly absorbed, and may be 
absorbed until as much as amounts to the fifth part of the 
weight of the animal is introduced into the organism. The 
difficulty 1 encountered in bringing into practice this simple 
means of re-supplying the body with water in cholera, 
Jay in the fear that was expressed respecting injuries to 
the peritoneum. The plan was nevertheless once tried in 
a hopeless case in the human subject in 1854, and with 
perfect success in promoting recovery. At the present 
time, with our improved instruments for injection, and 
better knowledge of operations on the peritoneum, the 
method would be certainly apjjlied in another outbreak of 
.acute cholera, and I believe with most successful results. 
Tievond the directly practical, physiology gained a point 
by th*'se rcsearclu’s. 'I he experiments showed that when 
the blood is dihitecl b\ the addition of water, beyond a 
fifth of the ueight of the animal, /.c., by tlie addition of a 
pound of water to the blood of an animal weighing five 
]>ounds, an unconscious condition of the body is in- 
duced, Willi bleep, with paralysis of muscle, with reduc- 
tion of temperature, and with death, if the natural balance 
be not quickly restored. Still further by pursuing the in- 
vestigation into a comparison of the specific weight of 
the blood, and the specific weight of a fluid excretion 
such as the urine, 1 found that in some lorms of serous 
dropsy attended wdth a very low specific weight of the 
fluid excretions, the blood when reduced in specific weight 
approaching to the spec ific weight of the secretions, is 
thrown out with the utmost case into the serous cavities 
by the prt‘ssurc of the circulation, is not returned by the 
osmotic ingoing current back into the circulating channels, 
and so accuinnlates in the serous sacs, giving rise to the 
phenomenon of serous drojisy. 

hncntatioJi on the ylciion of A IcohoL 

A very J.irgc number of iny researches by experimenta- 
tion have had reference lo the action of medicines or of 
chemical substances intended to be applied as foods or 
as medicines to the animal body. Some of these, such as 
clilorofonn, methylene-bichloride, and nitrite of amyl, 
have already been noticed, but they arc a small number 
comiiared with all that have been physiologically investi- 
gated. Hy subjecting animals of different species to the 
iiction of alcohol, 1 made clear what had only been sur- 
mised pieviously, that alcohol reduces the animal tem- 
perature. I also found that, like nitrite of amyl, alcohol 
produces what is called its stimulant action, by paralysing 
the vessels of the minute circulation. Hy the same course 
of experiment 1 learned that the cx[)osure of an animal 
to a degree of cold that is perfectly harmless when the 
animal is free of alcohol, is certainly fatal when tlie 
animal is narcotised from tlie action of alcohoL Hy pur- 
suing the research so as lo include in it the heavier 
alcohols, such as butylic alcohol and amylic alcohol (fusel 
oil;, I learned for the fust time that the more injurious 
effects of some of the common alcoholic drinks sold for 
the uses of man are due to these exceedingly poisonous 
compounds ; and by observing the action of alcohol, 
when the action is long- continued, on the visceral organs, 
the various organic changes it specifically engenders, in- 
dependently of all other coincidental causes of disc^e, 
were accurately determined. In a word, all my researches 
of a physiological kind on the action of alcohol, from 
which so much has been gathered in respect to the 
utter uselessness and the great harmfulnps of that potent 
poison, have been made from observation of its effects 
on the inferior animals. Its effects in reducing tempera- 
ture, in reducing vascular tension, in reducing muscular 
power, in dcstioying the action of the animal mem- 
branes, in impairing the structures of vital organs, could 
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never have been certainly demonstrated if the lowci | 
animals had not formed the field of experimental in- 
vesti^jation. In these experiments the lower animals 
suffered neither more nor less than millions of those 
human animals who indulge in alcohol, and I am sorry 
to say that, like the human animals, many of them became 
too fond of the agent that was producing their certain 
deti'rioralion. I can but feel sure that a gieat number 
of facts of the most practical kind sprang from these 
researches on alcohol. To them also should be added 
one other addition to physiology. I traced out, in watching 
the cflects of the heavier alcohol from the lighter of 
the scries, the singul.ir law that the physiological action 
of an organic chemical substance is intensified by the 
increase of its specific weight. Thus but>lic alcohol is 
moK* jironoimccd in its action tlian methylic, chloroform 
than chlondc of n.cth>l, and so on through all the series 
of organic compounds. 

E'ipci niiciiiation on Srpiiiu'. 

1 n 1 864 the death from dijihtheria of one whose life 
\^,lsdcaurto me than my own, led me to study more 
c in fully than 1 liad bcfoic, the process of secondary 
absoiption of secretions fiom diseased abiadod surfaces. 
In the case in (|u< stion I felt sure that the death 
\\a-> due to the alisorption of poisonous secretion ftom 
the ulcerated throat and from the nasal passages. 
Ileie was at that time no light to guide me to he 
truth cxcL])l the experiments of Gaspard, Majendic, and 
Stdillot, which bore rather on the action of puiulent 
matter and of decomposing blood upon the body, than 
on secretions formed during disease. I felt it right, 
theiefore, to sock for further information by cxpcii- 
mcnl, and this gave rise to the first steps of a research 
which has since assumed great impoUance. In the 
latter part of 1864 some fluid secretion had to be ic- 
moved fi om the peritoneum of a patient suffering from 
surgical fever, on whom Mr. Spencer Wells had performed 
ovariotomy. The fluid, which w<is quite free from decom- 
position, was applied by inoculation to a healthy lower 
animal — a rabbit. It produced a special form of disease 
.inalogous to that from which the human patient 
was suflering. The secretions of the infected lower 
.nnmal weie tested in tuni on another healthy animal, 
and were found to be equally and specifically jioisonous. 

'1 he same w'as extendi d through four series with like 
\y suits. Some of the oiiginnl fluid was next treated with 
the view of ascertaining if the poisonous piinciple in it 
could be isolated, and a scries of salts were obtained which 
w Cl c found 10 j)Oi s( ss a ]>oisonous and piogrciisive poison- 
ou.. rulion like llie oiiginal fluid. A poisonous oiganic 
b^sc seemed, in fact, lobe present in the iicritoncal secre- 
tion, to which poison, whatever its nature might be, I 
Lve the name of stptinc, I afterwards made a seiic'* of 
i \peiiments to determine what agents destroy the activity 
< t the poison, and from the whole of the inquiiy, I was 
brought to a theory of the epidemic diseases which I 
liave spe' ially announced, and which will, I believe, hold 
its own, vi/,., that these disease s, are all glandular diseases, 
and that their poisons aic specifically nothing more than 
the scritlions of the ghindulai structures in a modified 
condition ; that they may be produced wifh or without 
Uifcclion, and that they act in producing the acute symp- 
toms of disease, after their absorption, by their effect, 
primarily, on the nervous system, and secondarily, on the 
blood. Recently, I have endeavoured to demonstrate 
that the fever which the septmous poisons produce is 
brought about by their power of liberating oxygen from the 
blood, and that those agents which counteract this action 
mest effectively are the true febrifuges. As yet all such 
counteracting agents — one of which, quinine, is thc^ best 
example— are clumsy and slow in their neutralising 
effect. But chemistry has agents much more potent, and 
tiie day, I am quite sure, is not far off when we shall have 


givp to us neutralising agents for the contagious fevers 
which will be as refined and potent as the poisonous 
agents that produce the fevers, and which will cure 
fevers by inoculation from the lancet-point, as cer- 
tainly as small-pox, or other infectious malady, is now 
producible by the process of inoculation of small-pox 
septine. By-and-by, and this will probably be the earliest 
step, wc shall find a vapour, to inhale which will have the 
desired effect, and will be raj3id in operation. This prin- 
ciple made perfect, thcie will be no such thing as a 
necessary death from an infectious disease. 

At present, the view' thit the poisons of the spread- 
ing diseases are merely animal secretions, like the 
poisonous scctction of the cobra or the changed saliva 
of the dog under rabic'* (canine madness), removes all the 
mystery that surrounds them, and the various plans 
for preventing the distribution of the jioi^ons and of 
infection is rendered common sense and simple to the 
extremest degn e. 

Expi') inu ntadon on Painless R\tnittlon of Animal Life 

The latest experimental rcsc.ircbes which I have con- 
ducted on lower living animals have had for their object the 
discovery of a ready, r heap, and innocuous method for 
killing without pain those animals which are destined, as 
yet, for ti e food of man. If the labour of the physiologist 
be allowed to progress, tlu' day will soon arrive when the 
slaughlcr of animals for food will become unnecessary, 
siiKc ho will b? able to so fansmute the vegetable world 
as to produce the most perfect and delicious foods for all 
the purposes of life without calling upon the lower animal 
world to perform the intermediate ( hemical changes. Hut 
until this time arrives, animals will have to be slaughtered, 
and myrcseaich has been directed to make a process 
which at piescnt is barbarous and painful, painless in the 
most perfect degree. For this piirjiose the various modes 
of rapid destrm'tion of life— by powciful electrical dis- 
charges, by rapid division of the medulla oblongata, and 
by the inhalation of various narcotic vapours, have been 
carried out. 'I’he experiments, w'hich have been exceed- 
ingly numerous, hav'C led me to the conclusion that the 
most pci feet of the painless methods of killing is by the 
inhalation of caibonic oxide gas. So rapid and complete 
is the action of this gas, that 1 may say physiological 
science has dope her part, as far as it need be done, for 
making the painless killing of every animal a certain and 
ready accomplishment, an accomplishment also so simple 
that the animal going to its fate has merely to be passed 
through the Icthil chamber, in ordci to be brought in 
senseless sleep into the hands of the slaughterer. The 
application of tcadiing and the putting into practice 
this humane process he-* now with the world outside 
science; but to insuie its acceptance, all the force of 
selfishness, of prejudice, and of practical apathy for the 
sulferings of the animal c reation, have to be overcome. 
There is a great deal of talk and a great deal of sentiment 
abroad on the question of the sulferings of the lower 
animal kingdom, but when an attempt is made to relieve 
those iiUtcrnigs by the invention of methods for operat- 
ing, surgically without the infliction of pain, or for 
painless killing, the true and vital sympathy which one 
would t xpect in support of such practical and humane 
efforts, until they arc made perfect and universal, can 
scarcely be said to be found at all. With the exception 
of a few, not a dozen altogether, of really humane ladies 
and gentlemen, I ha\'c found no one, out of the ranks of 
science, in the least interested in the saving of sufferings 
to which I am now directing attention. The man of 
science stands and wonders at the strangeness of the 
psychological problem before him ; and, in spite of him- 
self, is forced to the conclusion that, practically, the noise 
that is made at him in the name of humanity is, after 
all, sounding brass and tinkling cymbal. 

Benjamin W. Richardson 
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STANLEY'S AFRICAN DISCOVERIES 

M r. STANLEY, in the work he has already done, has 
made a substantial contribution to African geo- 
graphy, and the last letters from him which have recently 
appeared in the Daffy Tclci^raph raise eager hopes that 
shortly wc shall hear of his having accomplished work of 
even greater value. We do not propose to recapitulate 
the narrative with which most of our rciders must be 
familiar from the interesting letters in the 7'fhxrap/t, bu 
briefly to point out, with the aid of the accompanying map. 
how much Mr. Stanley has in these letters added to our 
knowledge. Of course our map docs not pretend to rigid 
accuracy, its object being simply to show Mr. Stanley’s 
route, llie amended outline of the Victoria Nyanza, and the 
main features of the country traversed by him. It is not 
our desire to take up space with conjectural geography, 
nor to reconcile Mr. Stanley’s statements with those of 
picvious travellers, nor to discuss what is likely to be the 
tendency of future discoveries. All this seems to us 
unnecessary at ])resent, as there is every jirobability that 
we shall not have long to wait for arr urate and full in- 
formation from the various travellers that arc now in the 
held. 

One of the most satisfactory parts of Mr. Stanley’s 
work is undoubtedly his circumnavigation of die V^ictoria 
Nyanza, and the filling in of its oullmc with somethinj 
approaching to accuracy. Previous to Mr. Stanley’s visit 
we were dependent mainly on conjecture for the configura- 
tion and dimensions of this iinpoitanl lake, supplemented 
by the observations at one or tvo points of Speke, on 
whose name Mr. Stanley’s discovoiies have shed addi- 
tional glory. Anyone comparing the map which wc 
have drawn up from Stanley’s infunnation with that of 
Speke will he able to see how nmcli the latest traveller 
has done. The outline of the shore all lound is given 
with what wc must icgard as a fair <approach to accuracy, 
to be supplemented ere long, we hojie, by careful survey. 
The long brancli lake on the north-east has been cut olf, 
probably to become a separate Jake or marsh further 
east ; the eastern shore has been brought considciably 
westwards, while the southern and western shores have 
received important modifications. The “ numerous 
islands” of Speke’s map have many of them been visited 
and most of them been seen and named, and are found 
to extend almost all round the lake at a shoit distance 
from the shore. The names at least of many of the 
tribes that inhabit the shores and the islands have been 
obtained, and not a few details conccining their customs 
and physique. Stanley’s account of liis visits to Mlcsa 
are in the highest degree intciesting, and cannot but 
raise our admiration of the excellent diplomacy of the 
determined commissioner of the Tclcxf-apli and the 
Herald, As to the extent of the Jake, the conjecture that 
it is about j,ooo miles in circumference is probably nut far 
from the mark; from the observations of Stanley its height 
above sea level is calculated to be 3,<Soo fet^l, very near to 
one, at least, of the observations obtained by Speke. 

Probably after the circumnavigation of the Victoria 
N yanza, the most satisfactory piece of work done by Stanley 
has been the tracing of a large portion of the lacustrine river 
Kagera, the same which Speke had under "an apparent 
misconception named the Kitangule, Stanley during his 
circumnavigation ascended the mouth of the river and 
f<^ui»d it to enter the lake about twenty miles further noith 
'^han was conjectured by Speke. What is, however, of 
more importance, is the careful exploration of this curious 
further up its course, confirming and extending the 
discoveries previously made by the careful Speke. Speke’s 
1-ake Windermere has been found to be only one of a 
least seventeen lakes, which are in reality one, 
wnicn are fed and drained by the river Kagera, and which 
^riley with considerable reason regards as “the real 
parent of the Victoria Nile,” and along with the Shimeeyu j 


I River on the south, the main feeder of the Victoria 
' Nyanza. Stanley’s account of his exploration of this 
lake- river is of such importance that we shall quote his 
own words : — 

“While exploring the Victoria Lake I ascended a few 
miles up the Kagera, and was then struck with its great 
volume and depth— so much so as to rank it as the prin- 
cipal aflluent of the Victoria Lake. In coming south, and 
crossing it at Kitangulc, I sounded it and tound fouilccn 
fathoms of water, or 8.] feet dec]>, and 1 20 yards wide. 
This fact, added to the determined opinion of the natives 
that the Kagera was an arm of the Albert Nyan/a, caused 
me to think the river worth exploring. I know, as all do 
who iindci stand anything of Aincan geography, that the 
Kagera could not be an cflluait of Lake Aiberl, but 
ihcir repeated statements to that effect cau'-ed me to 
suspect that such a gieat body of water could not be 
created by the drainage of Ruanda and Karagwe, and 
that it ought to have its source much hirtlu'r, or from 
some lake situate between Lakes Albert and Tanganyika. 
When 1 cxploicd Lake Windermere I discovered, by 
sounding, that it had an average depth of 40 feet, and 
that It was fed and drained by the Kagera. On entering 
the Kagera, I stated that it dashed on my mind that it 
was the real parent of the Victoria Nile ; by sounding I 
found 52 feet of water in a river 50 yards wide. 1 pro- 
ceeded on my voyage three days up the river, and came 
to another lake about nine miles long and amile in width, 
situate on the right hand of the stream. At the southern 
end of this lake, and after woiking our way through two 
miles of papyrus, we came to the island of lfnyan)ubi, a 
mile and a half in len;«th. Ascending the highest point 
on the island, the secret of the Ingezi or Kagera was 
revealed Standing in the middle of the island I per- 
ceived It was about three miles from the roast of Karagwe, 
and three miles from the coast of Kishakka west, so that 
the width of the Ingczi at this jioint was about six miles, 
and north it stretch(‘d away broader, till beyond the 
horizon green papyri mixed with broad grey gleams of 
water. I discovered, aflcr further cxplor.ition, that the 
expanses of papyri floaL'd over a depth of from 9 to 14 
feet of water, that this vegetation, in fact, covered a large 
portion of a long shallow lake ; that the river, though 
apparently a meic swilt-llowing body of water, confined 
setmingly within pnqier banks by dense tall fields of 
papyii, was a current only, and that underneath the 
papyri it supplied a lake varying from five to fourteen 
miles in width, and about eighty geographical miles 
in length. Descending the Kagera again some live 
miles from Unyanyubi, the boat entered a large lake 
on the left side, which, when explored, proved to 
be thirteen geographical miles in length by eight in 
breadth. From its extreme western side to the mainland 
of Karagwe east was fourteen miles, eight of wliich was 
clear open water ; the other six were covered by floating 
lelds of papyri, large masses or islands of which drift to 
and fro daily. By following this lake to its southern 
extremity i penetrated between Ruanda and Kishakka. I 
attempted to land in Ruanda, but was driven back to the 
boat by war-cries, which the natives sounded shrill 
and loud. Throughout the entire length (eighty miles) the 
Kagera maintains almost the same volume and nearly the 
same width, discharging its surplus waters to the right 
ind to the left as it flows on, feeding, by means of the 
nderground channels, what might be called by an ob- 
server on land seventeen separate lakes, but whicliP are • 
n reality one, connected together underneath the fields of 
i, and by lagoon-hke channels mcandt ring tortuously 
nough between detached fields of this most prolific reed. 
The open expanses of water are called by the natives so 
Tiany “ rwerus,” or lakes ; the lagoons connecting them 
ind the reed- covered water are known by the name 
)f “Ingczi.” What Speke has styled Lake Winder- 
iiere is one of these “ rwerus,” and is nine miles 
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in extren^ie leneth and from one to three miles in width. 
By boilinj^ point I ascertained it to be at an altitude of 
3,760 feet' above the ocean, and about 320 feet above 
Lake Victoria. The extreme north point of this singular 


lake is north by east from Uhimba, its extreme southern 
point. Karagwe occupies the whole of its eastern side. 
South-west it is bounded by Kishakka, west by Muvari, 
in Ruanda, north-west by Mpororo, north-east by Ankori. 


STANLEYS EXPLORATIONS 

IM 
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^Ir. Stanley clo< s not exaggerate the importance of this 
discovery. Tint the river has any connection with Tan- 
is in the highest degree improbable, as the Vbc- 
foria into which it drains is more than 500 feet above the 
Jevcl of Tanganyika ; but the question of the connections 
of this lake Mr. Stanley, we hope, has by this time 
solved. Tie afterwards traced the Kagera upwards in a 
south and west direction, the direction in which trend all 
the ranges in tins icgion, a<=, indeed, run all the great 
ridges, trough'^, basins, and valleys from Alexandria to 
the Nvassa T.akcs. In SoiUntrn Kishakka, however, 
a valley struck in from the north-nest, through which 
he found issuing into the Kigira, a large lake-hkc nver 
called Akanyani. Above the confluence the Kagera was 
seen to be a swift-ilowing sticam of no gicat depth or 
breadth. From the Mlagata hot springs Stanley ob- 
tained a good vew of the region to the north-west, 
mrluding the Ufumbiro mountn)ns, two sugar-loaf cones 
and a iidgt-likc mass, reaching a height of 12.000 
fett. From this point of view, also, he saw thiee othei 
lofty ridges s(]>arated by broad valleys. Between two of 
these ridges llows the Nawarongo river rising in the 
. Ufumliiio mountains, and flowing south by west to join 
the AkauMini iakc-river. AuotluT large lake he heard of 
as lying to the wf^iwaub, but of this lie could obt.im no 
certain infotiuation. 

Of Stank y'b visit to T.ake Albert N\an/a little need 
at pic* OTiL be said, as he suci et ded in oblainin j only a 
glimpse of It, wlicn he felt himseif c onific lied to n turn. 
Some im})oitanl ohseivation^', howevei , he did succeetl 
in making, and collcited m.my scra[)s of infoi mation. 
His st.itenu irs about “the king of inouutam*', ’ Ciam- 
baragara, and its pak-fic<d, l-ioun-liaircd inhabit.ints, 
the chief mediciiu -men ot the notoiious Kabba Ktga, 
have roused cuiiosity to the utmost. This mountain, 
which appears to be situati d somewhere on the north 
of Unvampaka, in height hctw'ecn 13,000 and 15,000 
feet. Idi. Stnnlc) conjeituns to be an extinct volcano, 
as “ on the top of it is a crystal-clear lake, about 
500 }aids in length, from the centre of winch rises a 
column like rock to a great height. A lim of stone like 
a wall suirounds the summit, w iihin v\hich are se\eral j 
villages, wheie the jinncijial imdicme-man and his people 
reside.” Stanle>\ loiile to the Alliert Bake was partly 
through Hnyoro and partly through an uninhabited tract 
of Ankon, hi-> camp being pitched near the edge of the 
plateau which borders the lake, in the district of Ui)>am 
paka. During his march he made important observations 
on the contour of the plateau which separates the two 
lakes, the structure of the mountains and ridges, the 
course of the watersheds and of the rivers Katonga and 
Rusango. The general correctness of Baker’s map, so 
far as the east coast is concerned, has been confirmed, 
and although the actual lake may not extend south of the 
equator, it is piobablc that theie are long stretches of 
papyrus swamps at Us head, 'fhe kingdom of Un>oio, 
under Kabba Rega, occupies a large extent of the easlein 
shore of the lake, and includes many minor states, the | 
names of which, and of others on the west side, Mr. 
^Stanley succeeded in collecting. The extensive pro- 
montory of Usongora, forming Beatrice Gulf, on the 
shores of which Mr. Stanley encamped, is the great salt- 
field whence all the surrounding countries obtain their 
^•^It, and luiuour makes it a laud < t W'oiidcrs, w iih a in m i- ' 
tain cnutting liie aid suu cs, a salt laki* oi guMi « ^ i 
^^‘nd a b ecU ot laige savagf dogs aiul ion/ 
natives. Mr. Stanley gives the latitude of his camp 
on 4 lb(.^t as 0° 25' N. it nd longitude 31 24' 30" K. It 
IS difficult to reconcile this last datum with previous 
o iscrvations, and indeed with the length of Stanlc)\ owm 
marci between the two lakes. If his own map of Vic- 
toria IS corieci, the tw^o Jakes must be within thirty miles 
o cacn other, it is probable, we believe, that Sir Sainud 
ija ^cr s inaj) places the east coast of the lake too far west, 


and that its position wall ha\c uUim.ittly to be changed, 
but if to so great an extent as is indicated by Stank) s 
statement, must be so]\^d h\ fmther observations. At 
present w’C cannot rtcorxile Signoi (iessi’s narrative wilt 
that of Stanley. Gc'^si states th it he was stopped in Ins 
navigation by a “ fort st AinbUfh,” some tlnrty miles 
to the north of Stanle) ’s !'> ati ice (iiill, and that the natives 
declared the lake extended nt> faiilni south. The state- 
menlb of the two travellers aie etjually positive, and wc 
have no re^ison to distuist either, and ihcieioic wo e in 
only wait for more infoimation, which, it is hkclv, wad 
nowr soon icacb us, cither fiom Mi. Stanley or Mr. l.ueas, 
an independent travellei, wlio i^ actnaltal putcly by a lo\e 
of exploration, and who, by last accounts, was on his wxiy 
to the lake. 

On his ictnin from this expedition Mr. SUnlcy set out 
soiUhwauU through Kaiagvvefoi Ujiji, Ins ])ur])Ose being, 
if pos^lble. to reach Bake Albert fi oiii llu‘ west and 111 ikc 
ns ihoiough an exoloialion ot it as be ins done of the 
Victuna Bake. 'I he ( h iiu es aie that he will be su( cess- 
ful. Itw.isw'luk in Karagwe tint, b) the asd^iancc of 
the hospitable old king Rumanik.i, lie was able to explore 
the K.i i lai 11 triue region, t )ii eompleting this ex])lora- 
tion he \isiied the hot springs ot Mlagata, two (la>s’ 
inaHh fioin Rumamka’s capital, in n deep-wooded gorge 
( lothed in the most luxuriant vnpUation. 'Fhesc springs 
leach a tcmpcra'ure of about 130’ Kalir., and aie greitly 
resoited to for their supposed curative ettects, which Mr. 
Stanley seems to doubt. 

Mr. Stanley’s last ktlcr is dated Ajiril 24, 1876, from 
Ubagwe, Western Unyamwc/i, fifteen days’ journey from 
Ujiji, which, if all lias i oue well, he wdl have reached long 
ago. Before setting out for B.ikc Albert again, he pro- 
posed to exploic the lijilieito unvisited poition of the 
ncith-wi St shore of 'J'anganyika. From this exploration 
.some authorities cxj^cct imjioitant results to follow ; it is 
indeed thought possible that m this direction will be 
found the real outlet of Tangan) ika, and that Cameron’s 
river Bukuga may ultimately be discovered to be after all 
only an indcntafon of the lake, and that moreover .1 con- 
necuon will be found between I'argrinyika and the Albeit 
Nyan^a. However this may be, both txjjlorcrs have done 
woik of the highest importance in Afric.ui geography, and 
the last published letters of Stanley must be regarded as 
a really valuable conlnbuiion to the solution of the great 
Kile problem and to an accurate knowledge of Central 
Africa. He has proved himsLlf an explorer of the gicatest 
capability, and the expedition he leads reflects ciedit on 
the enterprise and public spirit of the proprietors of the 
two newspapers who have sent him out. 


COFFEE IN CEYLON 

C KYBON is perhaps best knowm to Europeans through 
being oue of the chief coffee- growing countries in 
the woild, .ind indeed, after its production of cinnamon, 
which gives if a position that is quite unique, its chief 
claims to notice from the ordinary untravelled ICnghsh- 
man are derived from its coffee. The plant is supposed 
to have been introduced into the island by Arabs from 
the Persian Gulf more than 200 years ago, as there are 
tiaditions extant among the .Singhalese of its flowers 
* '>\Mi g been otftr(.d at the shiine of the saned tooth of 
1(1 . in Kandy at a icmoli' d<iie. 'J'he ait, liowaviir, 
oi j jtpanng «iny beverage from its hcincs w.is unknown 
to the natives, or at least unjuactised by them until recent 
times, and it was only in itSjy that the first plantation 
was Opened — by Sir Edward B irncs, the then Govetnor — 
with the idea of exporting cof/ec to the European market. 
This estate was situaud not far from Kandy, and at an 
elevation ot some J,8uo fci t aliovc the .sea. Thutecn 
years aftcrwaids the inst lush of .speculators in rofJcc 
occurred, when the average quantity exported was 54,000 
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cwts., and its value about 150,000/. The effect of this 
sudden impulse to the enterprise was seen six years after- 
wards, in 1846, in the export risinj^ to 178,000 cwts. In 
1855 it was close upon half- a-mill ion, and in 1868 some- 
what over a million cwts., valued at the low rate of about 
50.V. per cwt., and grown on an area, including native 
coffee gardens, of about 200,000 acres. In the following 
year ^Tcaf disease {Ucmileia vaUatri.\^^ a species of 
fungus covering the under surface of the coffee-leaf with 
an orange-red coloured dust composed of the ripe spores 
of the fungus, appe.ired c-u a newly- opened estate in 
Madulsima, and within a very short time spread over all 
the coffee-producing distiicts in the island, 'fhe ravages 
of the pest have been so gieat that the annual pioduction 
of coffee has been rcdin od to less than two-thirds of 
what it ought to have been, and the loss to the colony 
can only be estimated at many milliens of pounds slcr- 
Inig. Jhn this sul)jcct will be referred to later fat present 
ve must attempt to give some idea of the character of 
the country in which the great staple of the island 
grows. Ceylon, as is pictty generally known, consists, 
roughly speaking, of a large central mass of mountains, 
attaining an elevation in one case cf more tlian 8.000 feet, 
and surrounded on all sides by low country. This moun- 
tain region, as well as the low country, is composed al- 
most entirely of primary rock (gneiss), and bears such a 
striking resemblance to the Western Ghaut Range of 
Southern India, that the island may be considered as an 
isolated portion of that continent, separated, iieiliaps, 
dining the upheaval of both by the strong monsoon 
currents that set ('ontinually along the coasts of India, ac- 
cording as the sun is north or south of tin* line. Jt is not im- 
probable that other stratifud rocks have once overlaid the 
ancient gneiss, but no rock less tough could long withstand 
the torrential rains of the south-west monsoon and the 
injurious effects of a tropical sun. If any sindi have 
formerly existed, eveiy tr.ice of them lias long ago been 
washed down to the low country or the sea. It is true 
that at one spot on the western coast, nppartntly pro- 
tected from the violence of the monsoon r.ims, and where, 
<^onscquent]y, the rainfall is veiy slight, the remnant of a 
fossiliferous limestone of very limited extent is to be met 
with, but this, J believe, is the one solitary exception, and 
Its relation to the gneiss formation of the rest of the island 
and to the coast of .Southern India, has not, I imagine, been 
sufficiently explained. At the present time the soil of 
Ceylon is formed exclusively by the disintegration of 
gneiss rock, the d'lhris of which settles in protected spots 
and on slopes not too steep for its accumulation. In its 
natural state it is nearly always very strongly tinged with 
red, and to an ordinary observer ajjpenrs to be of a very 
poor character. This no doubt is really the case, but it 
affords standing-ground for trees and otlier forms of 
vegetable life, and a forcing climate does the rest. With 
a rainfall over the greater part of the mountain zone of 
more than 100 inches, in some places more than 200 
inches in the year, distributed chiefly between the middle 
of May and the end of December and with such a rapid 
descent from the upper mountain slopes to the low 
country — the great river of the island, the Mahawclh- 
ganga, descends at the avciago rate of ninety feet per mile 
lor the first sixty or seventy miles of its course- it was only 
to be expected that extremely deep valleys, steep slopes 
and precipices, and a general waterworn aspect should be 
nv2t with on every side. These features are so marked 
throughout the cotfce-producing districts, that it is by 110 
means unusual to find the upper portion of a block ot 300 
acres some 1,800 or 2,000 feet above the lower, and the 
whole estate nothing more than a scries of rounded spurs 
and deep ravines, with here and there a precipice of con- 
siderable hcigltt, with an accumulation of rocks about its 
base. It is at the foot of these cliffs that the best soil for any 
purpose of culiivalion is found, whilst the worst is gene- 
rally on the most exposed parts of the spurs. This is no 


doubt due to the accumulation of vegetable mould, and 
the nutritive properties of the decaying rocks, which is 
possible in the one case, but not in the other, to any great 
extent. It is to the former of these substances, to the 
result of ages of forest growth and decay, that coffee estates 
owe their chief value ; without it they are almost worth- 
less, as may be seen in the case of old estates, whose 
sui face-soil has been washed away through want of 
diciinage or on the grassy slopes of patamxs^ where jungle 
has never grown, and vhcre of course there is no humus. 
On either it is next to impossible to grow coffee profitably. 
As these patanas or patches of poor glass land in the 
midst of luxuriant forest foiin one of the most striking 
features of the mountain scenery of Ceylon, and as no 
satisfactory explanation has as yet been given of them, it 
may be well to mention that a band of quartzite (rneta- 
morj)hoscd sandstone) several lumclied feet in thick- 
ness, occupies a definite place in the gneiss scries of the 
mountain zone, and that wherever this is found cropping 
out, and by its disintegration forming the surface-soil, 
there we are certain to fin 1 the ground of such miserable 
quality that nothing but a coarse and all but worthless 
grass will grow. 'I'liis, however, does not fully explain 
the phenomenon. It may be noticed as against the 
theory that these patanas are due to the frequent burnings 
by the natives after the land has once been cleared of 
jungle, and then allowed to fall into grass, that, however 
land that has once been jungle may be exhausted by had 
cultivation, its tendency is not to run into grass, but to 
relapse into a kind of scrub, and thence in time into 
jungle a tendency which is never seen in patana land. 
'Fhc best estates, the climates being similar, aie where the 
humus is deepest, or vbero its constituents Iiave been 
carried furthest by percolation iniu a friable soil. The 
protection of this humus and upper soil is the first and 
most import int duty of the ]>buucr on a new estate, and 
the drainage, therefore, at the outset, is rendered as com- 
plete as possible. 

An idea of the rate at which the surface soil even of old 
and well-worn estates is carried away, may be formed 
from the fact that ^,\,th pait by weigiiL of the surface- 
water passing down a stream in Pll^sellawa• -one of the 
oldest and best coffee districts— after a heavy shower was 
found by the writer to be earthy matter ; a startling obser- 
vation indeed, but one that fairly agiecs with an estimate 
made, after considoiablc experience, thal one of the above- 
mentioned old estates had suffered denudation since it 
was opened more than thirty years ago, at the rate of 
about one-third of an inch per annum. Tliis is a startling 
fact and suggests the inquiry, When will the land available 
for coffee in Ceylon be used out or washed away? It is 
already nearly all occupied, and it set ms that before long, 
that is, within a score or two of years, in sjiite of all the 
exertions of the modern planter, all its fertile properties 
will be irrecoverably lost. Forest growth and decay have 
created the wealth of the Kandyan Province, and the 
ignorant or careless planter of the pist has as truly 
wasted the natural resources of the country as if he 
had destroyed all its coco- nut trees, only in the one 
case the evil would be temporary— twenty years w^ould 
repair it ; in the other ten times that period of abso- 
lute rest would probably not restore the ferdlity^ to the 
mountain slopes and bring them again to the state in 
which the Kuropean found them. Land suitable for coffee 
lies generally between 2,000 and 5,000 feet above the sea, 
but the climate of the district and the aspect count for a 
good deal. Estates from 3,000 to 4 000 feci in altitude are 
considered the best, the plants then being neither burnt up 
by the hot sun of lower elevations nor ruined by the black- 
bug — really a fungus, Capnoaium, thriving on the honey- 
dew secretion of the bug Lctanium Coffav, and often 
mistaken for it — which is a sure visitor of high and wet 
estates. An eastern slope is generally preferred, but what 
cflect the early sun produces 1 have never been able to 
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discover— unless it saves the plant to a great degree from 
the chills of early morning. 

As to climate the variety in thivS respect is most marked. 
On one side of a small range the coffee exposed to the 
south-west monsoon is mostly ripe about November. On 
the opposite side, four miles away, where it is subject to 
the influence of the north-east r.uns, it is generally picked 
three if not four months later, whilst in the mostfavouied 
districts in the southern part of the mount tin zone where 
the rainfall is considerably influenced by mountains that 
lie in the track of the mon'^oon the crop time lasts through 
nine months, /.c., from September to May- buds, flo vers, 
green and ripe fruit, being on the tree all nt the same 
lime. 

Young plants are rcnerally put into the ground soon 
after the rainy season has coTnnif'nced, stumps being used 
in the southern part of the province and where the 
weatlicr is uncertain. Under the influence of a plentiful 
supply of moisture and an average temperature of 70^ to 
75^ F., the roots soon strike and the tree grows so rapidly, 
that at the end of two years a small quantity of fruit may 
sometimes be gathered. In its foiuth year the tiee beam 
a good crop, and two years later it may he con sidcred to 
be in its prime. About 1,200 to i,6ooare gene^ndly pi .nted 
on an acre, and each tree, wh'm it attains a heigb.l of four 
or five feet, is cut down to 3 ft. 6 ins , and even lo^er in 
exposed places and on poor soil, according to the taste of 
the planter. The lateral branches arc kept ino^t care- 
fully pruned, and the tree thus caied foi foims a cylin- 
drical mass of foliag(‘ into the centre' of whi h the sun’s 
heat c.in penetrate and ripen thi* fiipt. 'kb' trees are 
planted six feet by five feet or si\ feet n])ul, and wh n 
fully grown in good soil, present a mass of inten cuing 
branches through which it is somewhat ditiicuU to make 
one’s way. When an estate has attalTicd an age of twenty 
years it is considered to be well past its jirime, and only 
to be kept prolitablc by means of a })lenliful supply of 
manure, and indeed the main ciucstion with planters now 
is not so much how to I* eat tlie tier itself, but bow to 
obtain good fertilising material and apply it in the best 
manner possible. The tree reip * als to kindly treatment 
with the utmost re.ulinc' s, and will bear almost an)' iil- 
usage an<l >et recover and ) leki good cro|)s. Ten ( wt.^. 
to the acre, or nearly one pout'd ]j( r ticc cf ])n‘{»ared 
coffee, used formerly to be con.iderel a goo I crop, but 
now, owing to the ravages uf the “leaf chsene,” it is 
regarded as extr; ordinary, and half the amount only is 
more frequently obtamed. At present prices this represents 
about 25/. per acre with which to pay all the working ex- 
penses of the estate. Amongst these is the ro-^t of T.iiiiil 
coolies from the south of India, who have to be main- 
tained during the greater part of th • ycni at t‘ie rale of 
one labourer to every acre of coffee in full beating, th dr 
pay averaging 9//. per day of ten hoars, vj/., fiom 6 a.m. 
to 4 P.M. Besides this mam charge there are xartilieial ma- 
nures, tools, bulloch-waggons, bullocks speci.Jly kc{)t for 
making manure, road-making, to be paid for, together 
with assessments for grant-jn-aid roads, and other public 
purposes, so that to manage an c'stxate well is a very ex- 
pensive affair, and can only be done where there is a 
large incoming of gross profits. 

Wo mention has yet been made as to how the land is 
acquired by the planter and under what title it is hi Id. 
^hen the English look possession of the lvdni:>an pro- 
vince in 1815, they agreed, by a convention, to respect 
the religion and the private property of the natives. 
7^«is latter consisted chiefly of rice- fields, whilst the 
jungle- covered mountains having never been considcrctl 
of any value were not claimed, and consequently passed 
into the hands of the British Government. As soon, 
tnen, as their value began to be appreci.ited for coffee 
cultivation, they were put up for public sale at an upset 
Pyi^e of 5 j. per acre, and many estates were purchased at 
that rate. At the present time the upset price is i/., and 
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the land not unfrequcnily realises as much as 15/. or 20/. 
per acre, so prosperous has been the enterprise of late 
years and so great the influx of English capital. The 
blocks of land when put up for sale arc mostly of convenient 
sizes— 300 or 300 acies —and the competition is frequently 
very keen for the more suitable pieces. As none but 
jungle land, except in very rare instances, is planted with 
coffee, tl'c forest and undergrovth have to be cleared 
away and the ground thoroughly opened before the plants 
c.in be put in. This is done in November or December 
by Kandyan woodmen, who arc very skilful with the axe, 
and the remains of the forest having been dried by an 
eight or ten week’s exposure to the sun during the hot 
scxison are burnt off about February. As soon as the 
niiny season comes, holes 18 inches square and deep are 
dug, and the plants, having bad their rootlets carefully 
trimmed, arc deposited in them. At this period of its 
formation the estate is g. m'rally quite free from weeds on 
account of the ri'cent tire, and very great care is used to 
prcvi'iit anv, especially .ag.er.iUim or couch grass, getting 
a hold on the roil. 

As to the general statistics of the enterprise 1 find by 
Mr. Fer;uson’s very valuable diiectory that there are at 
the present mnaient 257,000 acres of cultivated coffee, 
divided into slightly more than 1,200 estates, and giving 
employment to 1,050 managers and superintendents, nearly 
all of whom aic kmropcans. Some 50,000 acres of these 
cstit'^sare not in tiroper bearing, through being either 
too young or too old, and therefore 210,000 acres may be 
taken as the extent of the plantations of the island, which 
are account ib’e for the present year’s crop (ending in 
St'ptemherkestimatcd ,it b ^0,000 (a\ ts. Last year the yield, 
with 8^0 lo acres le^s in cultiv.iiion, was 873,000 cwts. 

I'iie value of the whole plantation interest is roughly 
cstini.\t"d at nine millions sterling of English money. 

The extern of native col fee, /.e , of the gardens of the 
Singhakse, wliirh are generally situated in the immediate 
neighbourhood of (heir villages, wdicrc the trees are allowed 
to glow as they Avil), is prob.ibly between 40,000 and 
5(V)oo acres, .and the average anmi.il piodiictioii may be 
('slmiatcd at bom K(.<;(nx>to i5o,c>o<j cwts. '/'he value of 
this n.iliie pioperty is set down roughly at three-quarters 
of a million st( rling. 

Ill 1 849 the value of the former variety of coffee when 
prepared was 33U, and of the latter iSjr. per cwt. At the 
]j‘estntm imeni so great li.is been the rise in the prices 
of both kintls that plantation fetches as much as loor. and 
native r.59-. ])er cwt. 

A compari'-on of the statistics of the coffee enterprise 
for the year 1852 (the earliest for which I have any reliable 
infonn.uion) and the pres-ent year furnishes several points 
of interest both to the ]>! inter and the European con- 
sumer. The former was a fairly good year, better than 
1853, but not to compare with any of the immediately 
su(:<’<xdiug years, 'i'he latter year is distinctly a bad 
)car, but whether exceptionally so or not is the chief 
point of interest and anxiety. In 1852 about 40,000 acres 
wcie under plantation cultivation, and 255,000 cwts. were 
produced, nearly 6A cwts. per acre. In the present year 
about 257,000 acres .ire cultivated - one-fifth pcrh.ips not 
being in full bearin •, as was probably the case in 1852 — 
and 630,000 cwts. arc expected to be obtained, an average 
of less than 2I cwts. per acre. The native coffee pro- 
duced ill the same two year> will most probably be about 
the same in quantity, vj/., 150,000 cwts. A fairer mode«of 
comparison, no doubt, is that of taking the last five years, 
say from 1S72 to 1876 inclusive, and comparing the 
average annual production per cultivated acre during 
that period wdth that of the fiv'c preceding years from 
1867 to 1871, for it was in 1872 that the fallmg-off due to 
the “ leaf disease ” began to be seriously felt. During the 
earlier five \e.irs the rate of production per acre was 
4*6 cwts. During the later period only 2*9 cwts., a 
decrease of somewhat more than one-third. It may 
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naturally be asked, What is the cause of this falling-off in 
the average production ? One reason, no doubt, is that 
some estates arc becoming old, and when an unfavour- 
able season occurs their cultivation is tcmpoiarily un- 
profitable. But the main cause is most certainly the 
fungus {He mild a vas/atrix) on the leaves of the plant. 
This appeared first in 1869, and in 1872 was recognised 
as a firmly- established coffee pest. It is generally ad- 
mitted that the injury is caused through the weakening 
of the tree by the absorption of the juices of the leaf, for 
no plant has ever been known to be al>solutely killed by 
the attack or even by a succession of them. The first 
symptom of the disease is a jiahsh discoloration in spots 
or patches, easily ch tec ted when the leaf is held up to 
the light, 'rhese quickly assume a faint yellow colour, 
and presently become coveted with yc'llow dust, which 
soon turns into a rich orange, 'i’hcse arc the ripened 
spores of the fungus aggregated in little clusters, and 
attached to branching filaments, that have found their 
way from the air-spaces witliin the leaf, where they have 
been feeding on its juices and ruining its vitality. It is 
estimated that there arc sufficient of these spores on a 
badly diseased leaf to infect too, 000 plants, and therefore 
it is no wonder that the pest, when once it had come to 
maturity under the favourable conditions of a coffee 
estate, should spread in an incredibly short space of time 
over the whole mountain /one, and that probably within 
less than two years from its first appearance evciy cofice- 
tree in the island had been more or less afiected by it. The 
injury in the first instance appears to be done solely to the 
leaf, which, at a certain stag,c of the attack, dies of c.vh.ius- 
lion, and the tree being an evergreen has tothrowont anol her 
mass of foliage, which also in its turn liccomcs affected 
and dies. Consequently the strength of the plant, which 
ought to be .spent in bcaiing fruit, is chiefly devoted to 
putting out new flushes of leaves, whilst a certain per- 
centage of the cro]) that is at last ripened is found to 
have sufferul from the genend weakness of tlie tree. For 
a disease of this kind it is impossible to suggest any 
remedy, such as sul])Iuiring the leaves. Jmagine such 
an operation ns suli)hiiring more than 250,000,000 trees, 
and then only obtaining a temporary relief ' Manure 
gives a tree strength to bear fiuit as well as leaves, and 
therefore is the most a])pioved of all the remedies tried 
as yet. 

With regard to the origin of the disease, nothing is 
known, except that it first appeared on a n^-w estate in 
Madulsima, a district in the south-east of the mountain 
zone, and bordering on the low country. Mr. Tliwaites, 
the botanist, believes that it his been introduced into the 
island in imported manure, which is a probable expl.ina- 
tion of its origin, so far as Ce)lon is concerned. Agwimst 
this supposition, Iiowcver, is to be set the fact, accoidmg 
to the wi iters belief, that 1 font Ida vaslahix is found in 
no other country in the world excejit boiuhcrn India, and 
on no other tree except the coffee- tree. It is, therefore, 
possible that it may ha\ e existed in a modified form, and 
without attaining any great dcvelojimenl on some of the 
trees in the low country jungle to the eastward, and from 
them may have been carried by the wind to a neighbour- 
ing coffee estate. Be this as it may, it is not now likely 
that its origin will ever be known, unless future rcscaich 
into the nature of fungi throws a light on the subject 
which it is impossible to anticipate. As to the future of 
the coffee enterprise in Ceylon, it is useless to predict. 
Let us hope that the same Providence which has ordained 
that masses of plants, animals, or men, may not be 
unnaturally aggregated together without some disease 
becoming epidemic among them, may also in this case 
apply the same law for the destruction of the disease 
itself, by developing among its countless myriads of 
spores a principle of death, which may cause the plague 
to disappear as suddenly and mysteriously as it came. 

Since the above was written, the blossoming season 


has proved so favourable that it is estimated that the crop 
for the year ending September, 1877, will exceed a million 
cvvls., but whether the plants have suffered so seriously 
from the attacks of the leaf disease as to be unable to 
bring this crop to maturity time alone can prove. 

June, 1876 R. Aiuiav 


OUR ASTRONOMICAL COLUMN 

61 Cvr.Ni.--Tho following, formula* for the difference of 
right ascension and declination of the components of 
61 Cygni arc founded upon a comparison of Bessel’s 
measures with the Kbnigsberg 1 leliomctcr (mean epoch, 
i‘^35*47) Baioii Deinbow'-.ki^s between 1871 and 1875, 
on forty-two niglil^ : — 

{\a + 2.2*1 727 -j fS'74)4S]f/ -1870) 

A 5 - - 7-4028 (0*277801 (/- 1870) 

If the angles of position and distances are calculated 
from the diflcrences of right ascension and dedination 
thus obtained for the epochs of the older observations, 
collected by Bessel in his earlier memoir, it will be found 
that there remains but a very doubtful deviation from 
rectilinear motion, llradley^s observations, 1753*8, exhi- 
bit the largest difference, 3' ’*9, but having regard to the 
discordance between the result from Piaz/i’s observations 
for 1806*3 and BesseFs for 1812*9, ^^c)th of which can 
hardly be correct, this difference is not excessive. It 
appears that the i)n]y suspicion of curvature of path must 
depend upon these early and more uncertain data, as, 
indeed, was inPorrcrl by Mr. Wilson, of Rugby, some lime 
since. 

Tl) I J lI'A. C*r)Miaj, -The calculations of Clausen and 
Tischler have placed the theory of this comet upon a 
very satisfactory foundation. Discovered in the first in- 
stance by Mcch.iin, at l\iris, on January 9, 1790, it was 
observed until ^-bi nary 1 ; a parabolic mbit w’as com* 
jiuled b> la... (Tisc.*v which subsequciiiiy ligu*''* 

;dl our c.italogiK s, but appears not to ha - been at 

that time any suspicion of eomjinrai^'-^y short period; 
indeed, the short extent of ^4, ^vation might w^cll pre- 
vent this. On January 4, 11858, the comet was re- detected 
by Mr. d’uttic, of the U.S. Ra\ y, at the Observatory of 
Ilarvaid College; llic first elements calculated in this 
yeai presented so gix.it a resiaiibl.incc to Mechain’s for 
tlie comet of 1790, that the identity of the bodies was 
immediately infi rred, and Mirceo ive appro.xiinations to 
the period of revoUitioii by Ihtjie and Bruhiis, showed 
that in llie sixty-eight >eaii>’ inleiv.ii there must have 
been performed several revolutions, tlie latter finally con- 
cluding that the comet had letuincd to perihelion four 
times since 1790, thoiigli on every ouc.asion it passed un- 
observed. Clausen (Doi]) it Obji'rv.itions, vol. xvi.) cal- 
culated the peuurb.itions due to the attraction of Jupiter 
between 1858 and T79C), and ihuo carrying back the 
elements deduced from the observations of 1858 to 1790, 
found but small differences from those obtained from 
) observation in the latter >ear, which dirference was still 
I further leduced after hell, id included thcelfcct of S.iturn's 
j atti action from 1805, January 30, to 1816, August 24, and 
Ijom 1831, July 17,10 1843, October 22. TischlePs re- 
sults aie published in his ‘* Inaugural Dissertation”— 
CiLr die Baku von Tutllds Conut ^ Konigsberg, 1868. 
In this able investigation of the young astronomer 
(w^ho unfortunately lost his life before Metz) elements 
founded upon the observations of 1858 were used for the 
calculation of the pcrturbatioiisS, on the method adopted 
by Bessel for the comet of 1807, fixm 1858 to 1844, in- 
cluding the effect of Venus, the Earth, Mars, Jupiter, 
Saturn, and Uranus, and for all the remainder of the 
interval the effect of Jupiter and Saturn for every 100 
days. With these iieituibations of the first order, the 
elements were found for every 600th day, and with these 
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corrected figures the perturbations by Jupiter, Saturn 
and Uranus, were reciculated. Thus the value of th< 
semi-axis major at perihelion passage in 1790 was deter 
mined. Tischler’s work, however, did not close heie ; he 
subsequently computed the planetary perturbations from 
1858 to the last perihelion passage towards the end of 1871, 
and hence derived elements for that appearance which 
were found amongst his papers after his death. It ma 
perhaps be convenient, for the sake of reference, ] 
Tischler*s orbits for the three perihelion passages a 
which the comet has thus far been observed, are her 


transcribed : 

T 

IT ... 

^ . • ••• 
i .... 

0 

Log. a 


1790 

Jan. 30*8702 

O i h 

1 1 42 O 

268 36 34 

54 6 2O 

55 I 4 
0*7019723 


1858 I 1871 

Feb. 23*5109 I Nov. 30*4042 

o / / ^ ^ i 

115 50 50 ‘ 1 16 4 3O 

269 3 4 269 17 12 

54 24 30 I 54 17 o 

55 12 9*9 55 II 25 0 

075853^1 07601603 


The motion is direct. T is the time of perihelion passage for 
meridian of Greenwich ; that for 1871 being the prcJicted 
time, which appears to have required a correction of 
+ I ‘1*333 Ideally. </> is the angle of eccentricity (e — sin 
and a the semi-axis major. 

It is stated that the calculation of the perturbations of 
this comet to the next appearance in 1884 has been un- 
dertaken by Mr. Stone, of \Vashinj;ton. 


FRENCH ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE 

M DUMAS in his presidential address made some 
• striking remarks on the important place filled by 
ph>sical science in modern limes as contrasted with its 
former supposed inferiority to literature, philosophy, aiid 
art. “ Natural science is no longer contemt with the 
contemplative attitude whidi sufficed for Newton and 
Laplace. Science is now mixed up with all the personal 
acts of our existence ; she interferes in .ill nH*.''surcs of 
public interest ; industry owes to her its immense pios- 
perity ; agriculture is regenerated under her fostering 
care ; commeiee is foiccd to t.ikc her discoveries into 
account ; the art of v ar has been transformed by lier ; 
politics is bound to admit her into its couneds for the 
government of states. How could it be otherwise ? lla\e 
not mechanics, physics, chemistry, the natured sciences, 
become intelligent and ncccss.ary agents for the ci cation 
of wealth by labour? Have they not opened the way to 
all the institutions by which hygiene watches over the 
health of workers and the salubrity of cities ? If com- 
fort is more unhcrsal, the life of man moie prolonged, 
wealth better distribulcd, houses more commodious, fur- 
niture and clothing cheaper, the soldier better armed, the 
finances of the Stiite more prosperous, is it not to the 
sciences that all tins progress is due ? It is they that 
discover in the ground the first new materials, that show 
to agriculture the most suitable productions, the most 
efficacious manures, and the most appropriate imple- 
ments ; they that, inventing new processes for industry, 
put into its hands untiring machines, sometimes gigantic, 
rivalling in brute force the giants of fable, sometimes 
delicate, rivalling in nimblcness the hands of fairies. Jt 
IS the sciences, in fine, that have given to the world the 
rapid means of communication by land and sea, by the 
aid of which man takes possession of the terrestrial globe, 
crating new peoples and flourishing cities where our 
latnersknewonly of barren deserts and uninhabited regions. 

* • • Science follows you evciy where : breathe, there is 
cnemistry ; walk, there is mechanics ; at every moment, 
^^“^'^^inking of it, we cannot help having to ' 

whether we wish it or not it is necessary to accept 
science as a companion, to possess her or to be possessed 
ner ; it you are ignorant you are her slave, if you are 


skilled she obeys you. I he future belongs to science ; 
unfortunate are the people who shut their eyes to this 
truth." 

The work of the various sections was carried on 
actively throughout the week, and a fair average of good 
papers seem to have been read, as usual, the section 
devoted to the medical sciences filling a large spac^. In 
the section of Anthropology, M. Tubino read an interest- 
ing paper on the Iberian Peninsula, in which he brought 
out strikingly the great differences which e.xisi between the 
inhabitants of the various provinces of Spain and Por- 
tugal. There is found in the Spanish races no unity ol 
origin or of physique. 'Hicre is not only dissimilarity, 
but also antithesis and opposition. M. Tubino endea- 
voured to show that the same diversity existed in the le 
gion of morals, in language, in art, and in the ideas of right 
and law, and that thus there is really no Spanish ract 
and no means of establishing in the Iberian Peninsula . 
centralised state. An interesting discussion followed m 
which M. Broca, while agreeing with M. Tubino's main 
statements, .showed that the same diversities exist ii 
every country that are found in Spain. The only gieui 
barrieis of slates arc geographical limits ; the idea of rac< 
is a delusion and a snare, and no doubt civilisation wil. 
come to Spain as it has come to France. 

In the Botanical ScLtion Prof. Laness.in explains' 
the results of his organogenic and histologic researchc 
on the foliar appendages of the Rubituccc* Pro‘ 
Haeckel spoke of some f.mts relative to the strut 
ture of the glands of some plants called carnivoroiir 
The glands described by Darwin as dissolving and ab 
sorbing, arc found on the inferior face of Pinguicula 
gixris and of Nufdiar /uuntlum, where they areuniccllulai 
Tlie cellules of these glands present the phenomenon o 
protoplasmic aggngation under the influence of sligh 
solutions of ammoniacal salts (one-half per cent.). Th« 
same facts are piesented in the gl.indular hairs of Petuma 
S/hu maittna^ wwd J\ la) gORium, which dissolve flesh afte 
hypersecretion of the glands. He regards the phenonie 
non of piotoplasmic aggregation as characteristic of ali 
sorption, and thinks that tlitrc will, jicrhaps, be room fui 
distinguishing physiological aggregation fiom the morbio 
aggiegation produced under larger doses of reagents. 
M. Mcrgct explained the result of his researches in tht 
production of phenomena of gaseous synthesis in vegc 
tables. 

An e.xciusion was made on Tuesday morning to the top 
of the Puy-de-Dorne, in which most of the distinguishci 
members of the Association, several ladies, and a numbe . 
of English men of science took part. An excellen 
banquet was provided in a small valley at a short di . 
tance from the lop. Eleven hundred guests had beei 
invited by the Council- General ; eight hundred were pri 
sent. Many healths were proposed and spcecht'S m.id(‘. 

The construction of the observatory cost 225,000 francs, 
and 100,000 more are required for the completion of tlie 
woik, although it is in working 01 del. 'J‘he expenses have 
been sustained by the department, and the instruments 
have been constructed by the government. The house 
of the keeper and director is a massive building situated 
at a small distance from the top, and partly protected b> 
rocks. Three lightning conductors have been adapted to 
it. The observatory is a tower standing on a platform, 
the communication betw'cen which and the house is by a 
well-staircase seventeen metres deep, and a tunnel thirty- 
five metres long. On the top of the tower is a movatble 
platform. The view is magnificent, but special precau- 
tions will be required m constructing an anemometei 
which wull be able to bear the pressure of the storms. 
It will be a self-registering one. 

The concluding sitting of the session took place at th(‘ 
Hotel de Ville on Friday last, under the presidency of 
M. Dumas. M. KuhJnian was nominated vice-president 
:or 1877 and president for 1878 ; M. Perier vicc-secrctary- 
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general for 1877 iiiid secretary-general for 1878. The city 
for the meeting in 1878 has not been officially determined 
upon, but the intention of the committee is unanimously 
to propose AV' saiJles or Paris, in order to take advantage 
of the interest created by the Universal Exposition. 

The 1 877 meeting will take place at Havre under the pre- 
sidency of Dr. Broca, tlte celebrated anthropologist ; M. 
T)(.‘ I.airain, the agricultural chemist, will be the general 
secretary. 

The recornmendations to Government have been few 
bat interesting. The section of Matliematics asked the 
(government to give Commandant Perier and his fellow- 
workers the sum sufficient for continuing their present 
work of tiiangulating France. On Ttlonday, the 21st, a 
lecture was delivered by M. Perier at the theatre on the 
geological nork executed under his direction by staff 
officers, and the determination of the longitude of I’uy- 
de-Dume by electricity. The work is proceeding at the 
present tinu,.md a l<*mporaiy astivUioinical observatory 
has been eNlabhslied side by side with thi' meteorological 
one for that ])i5r()o-.e. 

The meteoioh)<dcr’l S' clion asked government to organ- 
ise a genera] issue ol agricultural warnings (which M. 

1 evcM'rier is incparing to do), to establish a national 
i.Msiit'ile of mclcotology, and to assist General Nansouty 
in Lite t ^Ifddishmimt ot an observatory on the Pic dii 
Mull, at an altituue c .cecding by 3,000 feel the Puy-dc- 
Dome. 

The enrourageineiUs ” to scientific workers are not 
determined b> the General Meeting, but by the Council, 
according to the wants which may be made known from 
time to lime during the year, and a report of the mannei 
in which the monc) has lieen spent is presented yearly at 
the inaugural session of the Association. 


Ni )R nj^ yV.s KIOL n\S EXPKDITJDX /'() 
JENJ^hJ, 1876 

'"PIlJv following ])lan of the expedition to the moiiih of the 
Jeiiisej, tilted out hy Messrs, fhscar Dakson, of Gothcii- 
l)ure, and Alexander Sihniakotf, of St, I'etcrsburg, has hcen 
puf’lidied in the IliDiJeh 'J uhiin.] ; — 

A> it was desirable that the inquiries into the nitural history 
of middle and noith Sibciia, and s[)ecially of the [enisej valley 
should be lecommenccd duiing an earlier jiari of the year, a 
number of the members of the expedition were obliged, in the 
irumlh of Apiil, to travel by land vui SI. Teteisburg, Moscow, 
jekaterineburg, Ac., to the town of jeniseisk, tluncc to proceed 
tlown the liver by boat to its mouth. For naturalists who had 
be fine made ihemselvos lamiliar with the animal and plant 
world of 1)01 them Scandinavia, such a boat join ney otfered an 
excellent opportunity lor conqiarativc studies of the natural his- 
ioiy of Siberia and Scandinavia, which will not only be of great 
moment for a knowledge of the Hot a aiul fauna both of Russia, 
and specially of Sibeiia and of Scandinavia, but also, as I have 
before pointed out, of true practical value in judging of the fit- 
n< ss of middle Siberia for cultivation. '1 he land expedition is 
also entrusted with the task of carrying out the soundings neces- 
saiy for ascertaining whether the jenisej is navigable, and 
otlier hydiograpliical work, and specially of examining the 
navigable waters in the low^er course of the Jenisej between 
Diidino and Mesenkin, in order to be able, on the arrival of the 
vessel at the last-named place, near the mouth of Jenisej, to 
]ulot it to its proper destination, Dudino. I have given the 
leadership of this division of the expedition to Zoology-Docent 
II |. Thc^el, from Upsala. Besides him there take part in it two 
boianists, Rector M. Brenner, from Helsingfors, and Docent 
Il.^V. Amell, from Upsala, and two zoologists, Dr, J. Sahl- 
berg, from Helsingfors, and Dr. F. Try bom, from Upsala. 

It is, perhaps, already known through the newspapers that 
these gentlemen have arrived at Jeniseisk, and commenced the 
iiUemled boat journey from that place to the mouth of the river. 

h’or the main division of the expedition, which is to make its 
way by sea to Jenise], I have chartered the steamer of 

(jothenburg. The 1 wrr is a strong freight vessel, built of oak, 
of the first class in Veritas, of 400 tons burden, fully rigged 
V. .th sails, .iird having a steam-engine of 45 horse-power. 


This part of the expedition is accompanied, besides the under- 
signed, by Docent F. Kjellman and Dr. A. Stuxberg, both 
members of the expedition of 1875, fhe former also of that 
which wintered in Mussel Bay in 1872-3. 

The expedition now departing in the is not, as will be 

jeen from the above, a commercial enterprise, but a scientific 
expedition, whose main object is to survey the navigable waters 
between ()bi-Jeriiscj and northern Norway. But the Russian 
government having in tlic most accommodating way removed 
the obstacles which threatened to arise to the bringing in of 
goods to those regions where naturally no custom-house 
officeis are to be found, I liavc considered that 1 ought, in order 
thereby practically to open the newr commercial route, to take 
with me a small quantity of gooils suitable for north Siberia, for 
the most part sent as samples by Swedish manufacturers, and, 
if opportunity offer.--, I shall also endeavour to obtain return 
cargo from Siberia to Fuuqie. 

During May, June, and the greater part of July, it is 
not po->sihle to count on finding open water east of Novaya 
Zendya, and it was Ihcieloie unnecessary for the to 

leave Sweden sooner than the begiutiiug of July, the calculation 
being that she would enter the Kara Sea in the end of the month 
or the beginning of August. If all goes well the vessel ought in 
that case to be m a few days at Mesenkin, where a meeting has 
been fixed with Dr. Thcel’s jiarly. If there be sufficient depth 
of w ater the voyage is to be continued to Dudino, w’here the 
cargo will be discharged and a new one taken on board. 

By (he end of August the ) ought to be again clear to 
return the w-ay she came, possibly with some shore excursion 
towards the north-east in oidcr as far as possible without coming 
among ice to cxariiiiie the sea between the mouth of the Jenisej 
and Cape I'scheluschkin. fn the latter half of September I 
count on being again in Norway. A. F. Nordenskiopd 

NOTES 

Tiilkk is little to add in referem e to tbe airaugemcnts for the 
Glasgow ineeling of the ilrillsh Association to the information 
we published some weeks since (vol. xiv., p. 170). Fverything 
has eviclciilly been done by the local seti claries and committee 
to render the meeting a succes . s<j fur as they are concerned. 
TJic class-rooms at tlie University, where the sections, with one 
exception — the Geogiaphical— wall be accommodated, have been 
for some time in the hands of w-oikrncn, and tlie necessary 
alterations will be completed in good time. 'Hie lower hall of 
the museum, which is situated a little to the east of the north 
or main entrance of the university, will be fitted up as the re- 
eei»tion-room, and in connection with this will be the post and 
lelegrapli offices, general inipiliy office, a stall for the disiiosal 
of newspapers and scientific literature. In this portion of the 
building there will also be located the offices and rooms of the 
local committee, and a ladies’ leti ring-room. Adjoining the 
rccejition* room will be the ticket -olfice, and from this will be the 
entrance to the refreshment-room. I'hc sections will be dis- 
tributed over the univerdty, and the local committee contemplate 
issuing a diagram of the building, showing the class-rooms 
allotted to each dep.iitmtnt and then situation. The arrange- 
ments have lieen carried out so that the committee-rooms will 
adjoin all the sections. At the (Jucen’s Rooms the arrange- 
ments are well forward for the accommodation of the Geo- 
graphical Section. 

Mosi' of the lime of the International Congress of Orientalists 
which meets at St. Petersburg during the first ten days of Sep- 
tember will be devoted to researches connected with Russian 
Asia. Of the four stances claimed for Asiatic Russia, we learn 
from the Times the first will belong to Fastern and Western 
Siberia, the second to Central Asia, so far as it is under Russian 
sway, together with the independent principalities of Ouzbekis- 
tan ; in the third will be treated Caucasia, with the Crimea, and 
the other countries of European Russia which are inhabited by 
Asiatics ; in the fourth, Trans-Caucasia (Georgia and Armenia, 
according to their ancient limits). In the three following siances 
the Congress will concern itself with the rest of Asia in three 
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groups — I. Eastern Turkestan, Tibet, Mongolia, including 
Mantchuria and Corea, China Proper, and Japan ; 2. India Cis- 
(langetic and Trans- Gangetic, Afghanistan, Persia, and the Indo- 
Chinese Archipelago ; 3. Turkey, including Arabia and Egypt. 
The subjects to be treated in these seven scaucc^ are the carto- 
graphy, ethnography, linguistic science, liistory, and literature of 
the respective countries. The last two s/dz/rrs will be devoted 

(1) to the questions relative to the archa'ology and numismUics, 

(2) to their religious and philosophical systems. An exhibition 
of objects illustrative of the antiquities and actual piesent ('ondi- 
tion of the Eastern peoples will be a novel and interesting 
feature. The Emperor of Russia has given U> t)ie St. Peters- 
burg committee a sum of 75,000 roubles to dcfiay the exp<nises 
of the meeting. 

In connection with the remarks on the influence of tcniiiera. 
tiire on the heniugs, in last week’s Naturk (p. 352), we 
have lead with much inleresl, in the Scotsman of AugiFt 25, 
llie fishing report of the fishery distiid officer for North Simdor- 
land. From tlii^ report it appeals that for the week ending 
Satuulay the 19th, the sea lliexmomctcrs fuiiiislied to the lislicr- 
iriLii by the Scottish Meteorological Society indicated a tomjiera- 
lurc on that coast of from 58" to 59“, bat that <»n Monday evening, 
the 2isl, when the nets were -.hot, the temjieiatiuf' had talk 11 to 
55“, and this was the first night the herrings were caught. Since 
then the shoals of herrings have been so dcii e tlia* several crev\s 
have sustained lieavy loss by the weight of the heirings taking 
the nets to the bottom. The writer btatc> that all tins season 
during the warm w'eatlicr the lieiring> weie found low in the 
nets from Norlliumlierland to Pcteihe.id, and it was only 
when they eamc close upon the shoie into shoal w’aier, or from 
fifteen to eighteen fathoms, that the hclring^ weic got, 11 
thinks it piemature to say llial the FiascibuigU .ind Pelcrliead 
fishing will be a short one, as pioliably an inshoie^ fishing, ami a 
heavy one, may yet be made, the herring', ha\iiiglrtii appioadi- 
ing tlic shoic at a depth below tin' nets. Fvidently the leinaik- 
ablc weather and lisliings of tlii. In mug 'cason ^vill liutilsh 
data for a conti ibutmn of 110 litf'e iiUeie'it lo this difticult but 
important inquiiy. 

FkoM a piograiiiine bcfoic us wc gathei that the explor.rtioii | 
of the Cicssw'ell Caves, earned on la'-t )<.ar by the Ibw. J. M. I 
Mello, assisted by Mi. Ilcatb, is now being conducted by a ' 
commillee, of whicli Sir lobn Lubbock, P>ait., M.P., is presi- 
dent, and Pro/. lJo)d Dawkins, h'. K.S., is secretary. Tlie 
superintendence of the woik is in the bands of tlie Lev. |. M. 
Mello, the secretary, and Mr. Heath. The results are now being 
classified in f)wens College, and we can confidently infonn our 
readers that wdicii tlie leport by Mr. Melio and the ^ecictary is 
liresented to the Geological Society of London, it will add as 
much to our present knowledge of ])akcohtlnc nian a> lliedv- 
coveries in IJrixliam did to the knowledge oi 1S57. The names 
of the members of the commit! ee aie a sufficient guaraniet* lh.il 
the work will be cairicd out as well as it can be. | 

M. LRVLRRir.R has sent a ciicular lo the .several i)residents of 
departmental councils notifying tin m tlial ilie I )ireclor i>f (hwein- 
inent Telegraphy has agreed to i end teleipapliic messages to each 
head town of the departments (eighty-seven in numt'er) it a piojn-r 
^‘iganisation has been established to .''piead die waininjs and to use 
fhem in the proper way. Dejiartmental counciL wishing to esta- 
blish agricultural warnings are consequentiy to communicate with 

Levtrrier, who will help them in doing so. d he conditions 
required for the establishmenl of a dep rimcntal meteoiological 
service are the appointment of a local meteorological board, 
which is to modify, according to local circumstances, the general 
information sent to the chief town, and to disseminate it in the 
several districts. The state telegraph circulates, free of cliarge, 
these local warnings. But in each district there must have } 


been established a public barometer, thermometer, and rain- 
gauges, regularly inspected, verified, con.structed according lo the 
oflicial pattern, and a competent local observer must have been 
appointed. 

The Turkestan states that M. St vertsow proposes 

to undertake, this autumn, a journey of exploration in the valley 
of Fergana and the ncighbouiing niDuiUains. Next summer he 
will explore the iVltai and the mountains of Southern Khokand, 
pushing on in the autumn of 1877 the Pamir. M. 

Severtsow will be accompauii^d by an astronoaicr, a mining 
engineer, and .a bf>tanist. 

Tiif. steamship, wliich intends to cross with picscrvv.d meat 
from JUicm s-Ayies, set ‘-ail from Rouen on August 23, M. 

1 TelJicr, the inventor of the s>.'-tcin, being on hoaid. The eold 
is to be obtained in the liold of the ship by constant circulation 
of air, icfrigei.ated by conlact witli tubes in which mcthylic elhci 
is constantly evaiiorating. 

Tin: SeciHaiie-. of the Ihitisb Pharmaceutical Conference, 
who'-e thiiieeiitli annual meeting commences at Gla.sgow on 
September 5, .have alieady issmd a lUl of papers which are 
jiromibed hir reivling. We think it would be well if the British 
Associaiion tool: a h'rf out of the book of the Pharmaceu- 
tical Conference. 

)rds of the f'ommittce of Council on F.ducation being 
of opinion that the subject of Physical Geography, as now 
defined in the Science Diicc'ory, is not one toward.s instruction 
ia whicli the special aid of die Science and Art Department 
should be continuec, intimate that the outlines of the syllabus 
of a subject w'hich will take the place of physical geography, 
aic now unth r considnMti.ai. The subject (]>hysiography) will 
j embrace th >sc external rel.lLion^ and condition-, of the earth 
which form tlie cumiiKui basis of tlie sciences of nautical astio- 
noiny, gcjl'toy^ 'ual biolopy, .i . ti exited in tlie Science Direi lory. 
,\t th(‘ same lime* it is pioj'o ed to allow p.aymenls for tlie 
I IK st two yi'ai , foi tlio.e stiuh ids w'lio have already been under 
iii'tniition by any icnce tea liei in jihysicil gcogi.aphy, but 
not for .any otlieis, nor foi .any examination held after May, 
1S78. 

the ,/;»/. y/. »/// ymo'/nl of .)/ini>iro/>y we learn that 
an ingements have been made willi Ihof. Huxley to deliver 
j three leclures in Nrw Yoik on the l8'b, 20tb, and 22nd of 
I .September, the biibjcet being “The Direct Isvidence of Evo- 
lution.” 

Mi:. F. j. Fakmivv, the Secretary of the Manchester Field 
N.iluralistT and Aiclueologi ,l .Society, Iiasal.o been .ijqiomtcd 
Secietaiy to the Manchester Atjuiiiinn. 

T\ a j)aniphlet lecently is .iied by llie Kus.iari Goveiimieut, 
dttmled statistics nie given with icfeiencc lo the damage done by 
wo1m.s tlnoughout that enipne. 'fliere aie said to be not less 
tlia.i 170,000 of these animals, whi..Ii, during la-.t year were the 
cause of death to not less than 200 people; whiFl the destruc- 
tion of cattle and pouliry by iheui is enormous, almost as much 
as by tlie catlle-plague. 

Pii' number of visitois to tlie Loan Collection of Scientific 
Appaiatus dining the week ending August 26 was as follows : — 
Monday, 2,92(1 Tuesday, 2,400; Wednesday, 323; TJiursday, 
305 ; Frhhiy, 322 ; Saturday, 4,301 ; total, 10,697. 

M. Auhi. Transon, a J*rofe.ssor in the J’olyiechnic School, 
Paris, has died at the age of seventy years. He was the author 
of iiu melons menioiis in the yunmul de JMaificmalujues ^ edited 
by Lionville. He had been successively a disciple of Saint 
Simon and Fiiurier, and had attracted public notice by the part 
he played in the jiropag dion of these eccentric doctrines of social 
reform. 
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The Paris Exposition of Practical Insectology was opened 
last Sunday on the teiracc of the Tuilcries Gardens, although 
the preparations aic far from being completed. It promises to 
be an inteiosling and successful undertaking. 

It is wcdl known that among the first enterprises in the form 
of original research undertaken by the Smith^mian Tusrilutii n, 
wiia the ojgaubation of a body of corre^>pon<]^nts in meteorology 
foi the pui])osc of securing rcliabledata in rcgaid to thecUmatology 
of North America. 'I’Ui.s work was [)r )secuud as thoroughly as 
the mean> of the Institution wouhl pernjit, and was conducted 
with unintennitting zeal from ahou* 184S until within a few > cars 
pash whtu the expenditure of aiujde mean 1 hy the Signal Service 
for the same pur[)osc rcndceil i. uiiiuces''ary for the Jiistitutnni 
to continue its cflorls. A peiiol of full twenty-five years or a 
(juarler of a century is ernhiaced in tliesc lecoids. 'J'iie Institu- 
tion has recently hern eiigajed in woiking uji and disciusing 
these results fur the purfiose of olilaining ithalile laws in regard 
to American climatology. Several yi’ars since thi.s material was 
drawn U])on by IVof. C'ofrm in the iireparation of hi, work on 
the “ Winds of the Norlheiii Ilemi-plieie,” and imhlhlied hy 
the Smithsonian Institution. 'I'lns uas followed a few ycais 
siihsetjueiitly liy the publication ol Ihclrddc of lahi-fa’l jncpaicd 
by C. A. Schott. We now h.t\e to icjioi* the apjicaiance of a 
thiid volume of the ^eric-, tint of the “ Atmosplierie 'r<m^»cia- 
ture,” forming a w'oik of ah )UL 3OC) p igcs, ilKnlialed by ihicc 
plates, one sliow'iiuj the siimmci temiKiului es, one ilii.e of 
winter, and one tlie nraus ol the )eai. 'hlu new edition (*f inu 
w’ork on the winds, comineticcil by Ihof. Coflm, and fimslu-d 
after his death by his son, with (he as islance 0/ I’lof. Wojcikolf, 
will, it is uuclcisUiod, make its ajiwe ir .nee 111 a slioU lime. 

The fourth numbor of the second vidunie of the /»V///< v// of the 
Geological and Gcograjihical Suivty of the Tciiiloiics is occu- 
pied by scveial zoological jiapcis by i\fr. J. A. Alhn, of 
Cambridge. 'J'he most iinpoilaul of thc.o' lo one upon “ 'i'Jic 
Geographical V.irialion nmuiig North ..iii'ciican A/animal , 
c.spccially ill resj ect to Size.” Kelcriing to the geneiahaation 
lh.it was made .some yeais ago, tliat the .\inericau INlanim ils as 
well a4 hlid-. lucroa'.e in size with ihc latitude of then* hiith- 
placc, as iiJso vritli altitude, .'Ir. Allen icmnik-> tint thi.s do>s 
not apply in the czsc of some of the cainivoia, and that the 
following )>ropositions more nearly exj^ne^s the f 'Cts : i. Ihe 
maximuai ph}sical ehcehipmcnl of the iiidivdual is attained 
where the condi' ions of envinniment aie most lavouiable to die 
life of the specie.;. 2. The Jaigest species of a gioup (j',cnus, 
sub-family, or laniily, as the case may be) aie found wheie the 
group to which they .severally belong ie.^ehes its highest develop- 
merd, or where it has what may be termed its centie of distiibu- 
tion, 3. The most “ typical,” 01 mocl generalised lepicsciiLa- 
tives of a group are found also near its cciitic of di nilmlon, 
outlying (onus being generally more or less “abeiraiit” or 
specialised, 

A coMMI.s.sK)N composed of meinbeis of tlie Institute and 
other men of science has been appointed by M. 'J'cisscrene de 
Borg, the hVench Minister of C'omiuejcc and Agriculture, to 
draw up the regulations for the National School of Agriculture 
which has been rc-establ died by a vote of the Sematc. d'liat 
establishment was ubuiushed by \.i])olcoii III. in the beginning 
of hTs reign ; it was created by the Kicnch Republic of 184S. 

M. Nadault ok Buffon, a Fieiicli savani^ has sent to 
the Society of Acclimatisation, through M. Drouyn de Limy.-,, 
the herbarium collected by Daubenton, the great friend of 
his illustrious ancestor. I'he herbarium was collected at Mont- 
bard, when Daubenton was busy in the erection of a sheep- 
house, which led to the introduction into France of the first 
merinos. 


A NOTEWORTHY feature in the lowaWeaiher Review for June, 
No. 6, is the five weather maps accompanying it — one showing 
the po.sition of the ninety- seven stations now established in the 
State, while the other hair show the distribution of the rainfall 
during each of the three dcc-ides of May and during the whole 
month. Dr. Heinrichs aims at establishing other twenty-two 
stitioin in orvlcr to .sceme that the greatest distance between any 
Iwostatioir, .shall not ic.ach fr ty mile.s and aliout 100 stations 
for lanifall and other non-iii. liuiiunial observations which he 
jiroperly regauls aj neccssiry for an accurate study of the atmo- 
.sphcnc conditions of Town. A rapid summary of the weather of 
Maich, April, and M ly, wiih ( ihular mitter, in several respects 
of au original and highly pMclical eliaractcr, completes an inle- 
ie.->ting niiiiibLi*. 

Wii have on onr table the hdlowing books : — “ The Law of 
Stoniii;, coiisideied Practically,” \V. H. Ko.sser (Charles Wil- 
son). “Tiic Yoikbhire Lia'-,” Raljih Tate and J. F. Blake 
(Van \hv)rst). “Wine and iu Counteifeits,” James L. Den- 
man. “Tlie Sun; Jiuler of the Planetary System,” third 
edition, Irichard A. Proclor (L ingman). ArnotPs “Elements 
of Pliysic.s,” seventh tfliiioii, eilitcd by Bain and Taylor (Lcng- 
niaiis). “The Aad-‘s and the zVrmzons,” James Orton 
(Ilaipcr Brothels), “ (‘uinjiarative Zoology,” James Orton 
(Harper Brolhcr.-). “OiiMived Laugiugcs,” J. C. Clough 
(Longmans). “Weather ('liait-» and Storm Warnings,” R. H. 
Scoil, I'.R.S. (H. vS. King aid Co.). “Geological Survey of 
( uuida l.n 1874-5.” “ J^cc'uies on Astronomical Thcorie;” 

(John Hania). “Dental Sludent’s Note-Book,” Oakley 
<'oks (G. Buichei). “ United Slaves Geological Survey,” 
Voh . i\. and X. 1 lie fo Ioai ig (’.eiman woik.s may be had in 
Ijondoii fioin Messis. Wilh lUi , and Norgate : — “Lehihnch der 
Pathol' gischeu z\n itornie,” \rni Dr. !<'. v. Ihreli-IIirschfeld, 
Ki.sie Hahie (Leii)/ig, F. ( '. \V. \''ogel) ; “ ILiii llmcli der 
Zooh>gie,*’ von Gust IV vini Hayek (Wien, Cail Gerold’s Sohii). 

Tjji: hile&t addiiiims to the Royal Arpuiiiiin, Westminster, 
iiiclud ‘ the following : -John Dorey {^ei/v jabey)^ Scad, or 
Hoise Mackcie] (/)./. ///////r ij a, ///.'/ :(s), Small-mouthed Wrass 
[JtLvUbe'aonis GenimeoiLs Jhagonels {CaUionymus 

/l ;*</), Sea Stitklciurks ( /rj spin(hhia)y Red Bream 

Tiiice-bcarded Ruckling {Motella mm* 
Large Sender Crab-, {Mail sqituiado), Mexican Axolotl 
{.l\a/i/i/es <’ii//a/iis), picsented by Mr. Jabez Hogg. 

Tin additions tv> the Zo ih^gical Sotiety’s Gardens during the 
p.i t week include two Giecn Monkeys {Ccnopii/nem laUi* 
iiuhu^) Irom West Aliiea, presented by Mr. Henry Richardson ; 
a Sloth Bear {Md.iisio LMiatuP) bom India, presented by 
Mc-,Nis. Rviyle mul ibay, Lnutenanu K.N. ; two RusselPs 
N’lpeis ( / t,n:sUi) from (’eyi.)n, pic.sented by Mr. Henry 
S. Sauiilcn.s; three Daik gieen Snakes {e^iunenis atrovirens) ^ 
lour Dahl's Snakes (/uw. nh iUhli)^ a CiiiTord’s Snake {Zamenis 
tiif/ >/di) iioai Dalmarij, ])ici,enled by l.ord Lilford ; a Hoff- 
mann’i, Sloth [C/iaJo/its /la/fiuaiifit) liom Panama, deposited; a 
Macaque Monkey {i]Jiirauii> iyiii)W(jl^m)j born in the Gardens. 

SCIENTIFIC SERIALS 

Pak i 4 of \e‘l. XXV i. of the /.diiL/irifl Jur W'lsscnschaftlichc 
Zi'oh,^u (March, opv-iis v>illi u long communication from 

O. But-chli on the liee Nematode.s and on the Ga>Lrotrichuus 
genu-, Cho-'tonotus. He givc.s m my additional particulars re- 
specting lorms already made known by Bastiaii and others. He 
comes to the ci nclusion llnit llie G.i,lrotiicha are intimately 
related to Ddjardin’s genus Echinodeics ; and he combines tliem 
into a gioup Neinatorhyncha. He then considers the relations of 
these lorms to Venue.s and Ailhiopods, and constructs a sup- 
j)Oscd phylogenetic tree, 'fhe paper is beautifully illustrated. — 
Dr. Hermann von Iliering has a controversial article on the 
development of ('yclas and the homology of the blastodermic 
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1 vers in Mollusca. He especially calls in question the obser- 
vations of Ray Lankestcr, Haeckel, and Ganin, and approves 
modified form of the Gasticxa theory no more than the 
o,,einal.— F. E. Helm describes in detail the silk-^lands ul 
r opidoptera, and their retrogrcsdve changes aftei fuUfunctJon 
lllerbert Ludwig, giving an account of the formali.ju of tlie 
Itotoderm of spuieTs, states that his observations arc in entire 
accordance with Haeckel’s views. 

Gesenbaui’s Morpholo^iischcs Jah,buch.-V^x\. I opeus with 
a lont? and important communication by Oscar llcrtwig on the 
formation, fecundation, and division of tlie ovum m llie J^Llmud 
7'oxopficustes Imdns. He consulers chiefly the fate of tlie gc mmal 
vesicle and the connection between it and the subsequeiil tlc\e- 
lopment of the ovum. J^'rom his obbtivations he .suj)posts that 
when the germinal vesicle is resolved the gciminal spot is saved 
and gets to the centre of the ovum ; he finds that a unclear body 
which may be the head of the spermatozoon appi caches this and 
coalesces with it, and that the lesultiiig body assumes an houi- 
class shape and finally divides into two, and 1 tally ong. nates 
the cleavage of the ovum. Unfoitunately the author has to make 
assumptions at the most critical points, and con-efpitnlly^ his 
views cannot be accepted without confirmation. — i^r. G. Horn 
has a contribution on the sixth toe of Anura, referring to the 
cartilage^ considered by Cuvitr and Meckel as aiudimenl f>l a 
sixth member of the liind limb. Another lengthy memoir in 
this part is by K. Wiedersheim on the anatomy of PhylloJiutylus 
europiTus^ a member of the group of h/ai\U of which the gecko 
is the type, found in the Island of ^Sardinia, rus well as m llic 
islet Tinetto, on the western horn of the Gulf of Spezia. JJc 
considers very fully the relation of the atjiiidmtiis ViP until to the 
iacculns cndolymphaticus in the Ascalabola genciall}. 

In l‘art 4 Dr. H. Gabriel describes a new gciius and species 
of Rhizopod living in moist earth about the loots of mosses. 
This lorm, which he names J)({qlody/cs zo:>ltv, has a shell-like 
investment and emits pseudojiodia at one pole only. The life- 
history of this form has been traced, and it is of great interest. 
Two adult specimens conjugate by tlieii pscudopodia and afici- 
wards separate; tins is loilowed by an encysted stage, dining 
which a large number of minuie granules giovv up into germs 
which arc liberated from the investment, and glow up into a 
minute moiiostigma form. I'liese genus subsequently conjugate 
in pans constituting a diplostigina, and ultimately they slowly 
coalesce, and then assume the pnniit foim. — '1. W. JCngel- 
mann has an elaborate article on tlevelopment and leproduciion 
in Infusoria, in which he gives an account ol the stages of 
Opalitia faitarum and of budding and conjugation 111 Voilieeila 
and Epistylis. He further txamiues and u incises many obsciva- 
tions of other authors, and some of his principal conclusion^, aie 
as follows 'I’hat the conjugation of Jnlusoiia does not lead to 
reproduction by means of o\a, but to a peculiar development of 
the conjugated individuals, wliicli he tciins leoigaiusation ; that 
the nucleus, neithei in conjugation nor in any olln r cncii instance, 
plays the part of a germ-piodueing organ ; that its signiheaiice 
IS merely that of an ordinary cell-nucleus. — Max k urbnngci con- 
tinues his monograph on the comparative anatomy ol the 
shoulder-muscles, by a chapter of 180 pages, on tlie bony 
shoulder-girdle and sternum, the brachial plexus, and the muscles 
related to the shouldei in Laceitilia and CrocodiJia. 


SOCIETIES AJ\/D ACADEMIES 

Philadelpjiia 

Academy of Natural Sciences. — Sessiim 1875-6. --Prof. 
Cope’s contributions to pala?ontology anrl pliiloiojihic biology 
nave been numerous and impoitant. In successive communica- 
tions he has given accounts of the Eocene mammals of the Rocky 
Mountains, possessing characters which at fir&t led to their being 
assigned to the Carnivora. Prof. Cope has demonstrated their 
josectivorous affinities, but finds that the definilion of existing 
is insufficient to include them. Other forms supposed 
be of lemurinc affinities are found to be yet more 
He Dr range with the previously mentioned animals. 

name Bunotheria for the order, with sub-orders 

yreoaonta, 


Bridtrer i^ocene to me Jiuropean zones. i ne 

charftcti^riiS^?®*' S.W. Wyoming he calls Middle Eocene, 
the Palaeosyops, Tillodonta, and Dinocerata ; and 

e wahsatch group N.E. New Mexico and S.W. Wyoming 


is assigned to the Lower Eocene, with Coryphodon, Tuenio- 
donta, Phcnacodus, and Diatiyma. —Mr. Robert Ridgway con- 
tributed U'toc. 1S75, ]). 470) a valuable monogiaph on the 
North Amciic.in haw ks of tlie gen is M ierastur. An examina- 
tion of tl e perjdexhigly-vaiious plumage allows that there is no 
apjiieciabie sexual ditletence ; time ate two well maiked grow'lh- 
stages w'iih jdumage dislincLum , ; uu.tm species are notably 
dimorphou?, some dccjdy rafcsckul, ithcis clear plumbeous, 
without lefortnce to age, stx, or s-aum.- f HLcr conliibulioiis to 
/oology include the cslablislimeiU ot a new' gcmi-j of l‘u)cyonitke 
fioin Costa Rica, by Mr. J. A. Allen ; observatmr.s on the habits 
of niaiiatecs kept in confinement in the Zoological Garden at 
I*! iladi Iplii t, t'y Dr. II. ( . I hapm.in ; Dr. M ile.cr on fishes’ 
biau.s, ami Piof. l.oidy on Rlii/iquxls, and Mr. 11. K. M unison 
on American Nocliud.v, -Dr. Isaac l.ca has coiilmued ins re- 
searches ('ll the microscopic strucliiic of gems, ami has (ouud 
that in addition (o the mtCMiial crystalline forms which they pos- 
s.'i.'s, iJicre are in mo'-t gems, cavities, often lens id thousands in 
number. — Mr. George Hay, in his chemical contributions gives 
an account of the dtcomjiusition of stannous chloride vajiour in 
a Geisslci’s lube ; and 01 tlie solubility of tin, arsenic, and anti- 
mony in concentrated nitric acid at 36’ K., when llie oxidation 
is in ibe ratio of their several voIalilitiC'-'.—J'rof. I’ersifor Frazer 
and Dr. Komig have been the principal coiitiilmtors in geology 
and mineralogy. —Mr. 'riionias Meehan among several botanical 
notices lias given accounts of ii teresling hybiids, of ceitainmscc- 
livoious jdants, and of a ceitain miqile tree which flourished 
although all its leaves became leveiscd, so as to expose its 
stomata to direct sunli^hl. Tiie propagation of Ttllandsia 
uutioidiSy the epiphytic, not parasitic Florida or Spanish moss 
wa:> described as being i>nnci])ally by means e»f small branches 
scattered dm ing storms or by other means, but very rarely by 
seeds. - An interesting observation was made on the large number 
of cases in which double Chinese jieaclies ol the season 1875 bore 
two or thice fiuits on each flower ; thus showing their solidarity 
with the polycarpellary Rosacea,*. 

Vii NNA 

Impeiial Academy of Sciences, Match — On the 
natuu* ol the oft or half liquid stale of aggregation ; on rc- 
gclatioii and itci) stall isation, l>y M. Pfaundkr. Alter dividing 
the bodies in question into mixtures of small solid parts with 
tiuc liquids, soft bodies pu'iiei, containing no dissimilar parts, 
and uiixtuus of the two efas'‘e>, he gives a liypolhesis on 
the ptoccss of nndliiig an<l flic soft state. 'f'lie common 
ideal melting juocts-, vvheic the lemjieialurc remains the same 
lioni beginning to cud, is not iiceordnig to fact. 'J'hc mean tem- 
peialuic of the body beginning to melt is about I + I lower than 
that of the already melted mass, if ±/ and±/' denote the 
amounts of diveigcnce of icmjjeratuic (.>f the separate molecules 
in the solid and luiuid condition. Hence llie true melting point 
is different fiom the tcmpeiftiure at the beginning and the end of 
the melting }>rocess, M. bhiundlcr extends Ins hypothesis to 
soft bodies ot compound nature, and to re gelation and iccryslal- 
lisalion.— On the difference of tension between the left ventricle 
and llie aorta, by M, Giadlc. The blood pressure in the aorta 
is usually higlier than the maximal prcssuic in the left ventricle. 
The difference disappears wdien the points of the semilunar 
valves arc torn through. — On the physical nature of vegetable 
protoplasm, by M. Velten. The retention of form (in hair cells, 
leaf cells, ivc.J and simultaneous mobility of particlc.s indicate 
that at least two bodies with different aggregate states exist in 
protoidasm. I'lie dense paits do not enveloi) the liquid parts, 
but solid and liquid particles are arranged beside each other in 
-mall spaces. In comidcring the ball formation of plasma, 
which is the principal argument foi* its liquid nature, M. Velten 
distinguishes normal and abnormal ball foinialions ; the former 
could not jirovo the v iscous nature of plasma, while the latter 
uninistakeably point to a semi-liquid state of aggregation of the 
whole body. — On nitro-glycerine and the most important nitro- 
glycerine preparations, by M. Beckerhin. — On the condition, of 
m at equilibrium of a system of bodies with reference to gravity, 
by M. l.,oschmidf, (iravitation affects only the vertical com- 
ponent of molecular velocity, leaving the horizontal untouched ; 
this destioys the symmetry of distribution of velocity in gases. — 
Communications from the Mineralogical Museum of the Univcr- 
sity, by M. Schrauf. This relates to certain minerals from the 
graphite deposits of Mugrau. 

March 16.^ — On the influence of temperature on galvanic con- 
duction of tellurium, by M. Exncr. The alteration of conduc- 
tivity through heat is due to a change of molecular structure ; 
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thus too are explained the turning points Matthiessen found in 
the curve repre<?enting resistances of tellurium at different tem- 
peratures. — On the geometric-symmetric forms of the earth's 
surface, by M. Bouc 5 . The rotation force of the earth forbids 
comparison of the clefts on its surface to those of a clay-lump 
produced by contraction. The earth took its present form under 
several forces, especially the centrifugal force of rotation, wave- 
motion of the still plastic and hot zones under the crust, and 
infiltration of water. The orography of the earth is somewhat 
similar to a chess-board. — On the relation of the coefficient of 
internal friction of gases to temperature, by M. Obermayer. The 
coefficient of friction of the permanent gases is approximately 
proportional to the 4 power of that of the coercible gases, and to 
the I power of the absolute temperature.— Reseai dies on the 
relations of nutritive matters to traiisiiiration of ])lants (first part), 
by M. Wiesner. I)ilutcadds accelerate, dilute alkalies retard, 
the transpiration. Very dilute solutions of the salts that u ere 
employed (005, o'l, 0*2, 0-25 per cent.) accelerate the trans- 
piration ; more concentrated solutions (0*5, l jier cent.) retard 
ft. In solutions of nutritive matter, even with such a degree 
of concentration as, where solutions of the seiiaratc salts were 
used, accelerated the transpiration, llie lader was less than iu 
distilled water. A(iUcous humus extracts also diminish the trans- 
j)iralion. 

March 23. — On elevation of animal temperature after section 
of the spinal cord, by M. Schroff. — New propositions of the 
mechanical theory of heat (second part) ; on forces determining 
the volume of bodies, by M. rusrlil. 'idieory leads him to con- 
dude, that at the end of a cyclc-procesS in a ljudy, not only the 
heat, but also the other forms of force present and jointly deter- 
mining Us volume have done a positive 01 negative external 
work. The results of Isdlund’s experiments on the beating of 
contracting metallic wirc.i are a first expeiimciiLal proof of this 
thcoreticafdeduction.— On ivthyl propylcarbinol, by M. Volker. 

> — On the ground-forms of linear geometry, by M. Frombeck. 

April 20. — The principle of dissimilar molecular slates applied 
in explanation of supci saturated solutions, supei fused bodies, 
retardation of boiling, spontaneous exiilo.dons, and crystallisation 
ol amorphous bodies, by M. l^faundler. — The theoretical basis of 
the Foucault pendulum experiment, by M. Pick. 


Geneva 

Physical and Natural History Society, May 4. — Prof. 
F. A. Forel, of Morges, described the traces obtained by 
him in his native town, situated on the north sliorc of the 
Lake of Genevn, by means of a legistering Jimnimctre. 1 bis 
automatic apparatus indicates constantly the height 1*“- 
waltr of the lake on an endless paper band, which is unfolded 
at a rate of about a millimetre per second, by means of clock- 
woik. By means of the tracings thus obtained may l^ inves- 
Ir^ated the oscillations of level known as icuhe’s. M. hoiel has 
thus verified, in a very satisfaetovy manner, the theory which 
maintains that these are rhythmic isochronous movements, 

waves of fixed oscUlalion (the stalionaiy, mornmodal waves ot 
Guthriel He proves ihal the water of lakes oscillates almost 
coMtantly from oue bank to the other, and that in two pr.uc.pal 
directions, along the great axis and along the sinallci duraottr of 
their surface These two movements, winch are often snuid- 
taneous are what M. I'oicl calls longitudinal icic/us (lasting lor 
seventy 'minutes on the Lake of Geneva) and transversal W.cr 
(ten mmutes indmation). The comiiarisoii of these .racings with 
meteorological circumstances will show what relations cxi-t be- 
tween the^movements of the seic/ia and the vaiialion ot atmo- 
spheric pressure. 

Paris . 

Academy of Sciences, Aug. 21.— Vice- Admural Pans in the 
chair.-— The following papers were read Meridian observations 

of small planets, made at the Observatory of ^^eenwich (sent by 
die Astronomcr-Uoyal. Sir G. B. Airy) and at the Bans Ob- 
servatory, during the second triroestre of 187O, by M. Le \ ernen 
-^Theorems relating to curves of any order and class, m which 
are considered couples of rectilinear segments having a constant 
length ; examples of the variety of different solutions 
in each question by the prmciple ot correspondence, by M. 

Chasles.--Thermal formation of hydroxylamine or oxyammoni^ 

by M. Berthelot. Thermal observations confirm and define the 
unatable properties of oxyammonia, an instability due to the 
exothermal character of its different modes of dt composition. 
An effect of lightning during the storm of Aug. lo, by 
M. Tr^cul. While writing at his open window ^tween 
even and eight a.m. he observed, simultaneously with some 


loud thunder, small luminous columns descending obliquely on 
his paper ; aliout 2 metres long, li decimetre broad at the widest 
part, obtuse at the further end, but gradually thinning towards 
the table. They had mostly a reddish yellow tint ; near the 
paper the colours were more intense and varied. In being extin- 
guished, they left the pai)er with a slight noise like that made by 
pouring a little water on a liot plate. M. Trecul felt no bad effects. — 
Results obtained by the treatment of phylloxerised vines, by means 
of sulpho-carbonates and the distributing pale, by M. Allibert. 
— On the invasion of wingcil phylloxeras at Mancey (Saone-et- 
I-oire) on June 25. They deposit their pupx* in the down of the 
leaves. Four or five could i)c counted on a single leaf. — Obser- 
vations of the planet (165) J’eters, made with the equatorial of 
Paris Observatory, by MM. Paul and Prosper Henry. — Observa- 
tions of planet (165) at Lcipsic, by M. Bruhns. — Discovery of 
the planet (166) ; despatch from Mr. Joseph Henry, of Wash- 
ington, to M. I.everrier. — Electric regulator to maintain the 
motion of pendulum, by M. IJourbouze. To the upper part of 
the pendulum is fixed a magnetised bar which can oscillate 
freely witliin a rectangular bobbin with two wires like that of a 
galvanometer. At each oscillation a current of constant intensity 
is passed into the bobbin, but alternately in different directions ; 
and this maintains the motion. The reversal is effected by means 
of a beam having at each of its ends a bridge which dips in two 
cups containing mercury.— On chaplet (or beaded) flashes of 
lightning, by M. Plante. '^J'liis name is given to a phenomenon 
observed in Paris on Aug. 18. The lightning, coming from the 
cloud to the ground, described a curve like an elongated S, 
having the aspect of a chaplet of brilliant grains along a ve^ 
thin luminous thread. I'liis results from passage of the electric 
fluid through a ponderable medium. The case is analogous to 
that of the chaplet of incandescent globules presented by a long 
metallic wire fused by a voltaic current, or to the swellings and 
nodes in the flow of any liquid vein. Such agglomerations, 
naturally, are dUslpated more slowly than the line collect- 
ing them. \Vc have hcie a transition form of lightning 
between that of the ordinary sinuous and straight lines and 
the globular form. Fulminating globes may be considered as 
derived from a chaplet Hash. —On equivalent substitution of 
mineral matters which enter into the composition of plants and 
animals, by MM. Champion and Pellet. Jn the ashes of flesh 
of different animals and hen's eggs the pho'vphoric acid is nearly 
constant, as also the quantity of acid capable of saturating the bases. 
With different comj»ositions of ashes iJie weight of sulphuric acid 
saturating the bases is higher the more there arc of bases with 
small equivalents. The ashes of veal contain more soda than 
those of beef, so do those of hen’s eggs and the adult hen.— On 
the fermentation of urine ; reply loM. Pasteur, by Prof. Bastian. 
M. Pasteur explains his negative result by the potash having been 
heated to no'* C., Prof. Bastian only by the fact that the potash 
has been added in excess. That all Bacteria germs are killed in 
potash solutions heated to lOo’ aiq^eais from two facts: (l) 
boiled potash solution has not a lerliluiiig influence if only two 
or three drops of it be added to a demilitre, at least, of boiled 
urine ; (2) the boiled potash solution is also inactive if it be 
introduced in strong enough proportion to render the boiled 
urine a little alkaline. — Researches on the gases contained in 
fruits of the bladder-nut tree, by MM. Saintpierre and Magnien. 
- Observations of falling stars during the nights of August 9, 10, 
and II, by M. Chape las. 


CONTENTS Pack 

Physicai S^n Nf b in Sunuui 3^5 

IIanuhk\s Remains 

3t>7 

Our Hook Shkif 

Tetter's “ Crimea and I uui itacsasia ..*••••••*3'^^ 

l.Kjn-BKSTOTHKEonoK:— 

The risking luik.—Di. G» o. J Ali.man, F R.S 

Ihc Hirds ol Kerguelen island.— Rev. A. E. Baton 

Antedated Hooks -“A noiukr F.Z.K. • • : 3^ 

KartUaUiike in Nuhsd.ilc, Scotland. — J ames Suavv 3^^ 

'J'hc Cuckoo. — E. H .* * 

Abstract KEi'oaT to “Natukk" on Fabhrimkntation on Ani- 
mals FOR THE AnvANCh OF Practical Mkdk IN E, VII. By llr. 
B^niaX W. Richakdsok, F.R S. . , 3C9 

Stanley’s African Disujvlkies -/lAi/) 

cliraS m civLON. By Rev. R. 

Our Astronomical Column g 

6iCy^i, ! ! ! ! ‘ ' ! ! ! 1 * 378 

Ai.OLlATION FOR THE AdVANCKMKNT OF SCIRNCR .... 379 

TO JENIM-,. By A. E. N«kdxnski»lo ^ 

Notes . _ * ! ! * 

Scientific Serials . • . . 383 

Societies and Academies 





NA TU RE 


385 


THURSDAY, SEPTEMBER 7, 1876 


SCIENTIFIC WORT HIES 
IX.— Sir Wilijam Thomson. 

S IR WILLIAM THOMSON was born in Belfast in 
June 1824. His father, Dr. James Thomson, was a very 
remarkable man. The family of Thomsons had for several 
generations occupied a farm near Ballynahinch, in County 
Down, Iieland ; but James Thomson, when quite a boy, 
endeavouring all alone to understand the principles of 
dialling, was led into the study of mathematics, for which 
it soon appeared that he possessed an extraordinary 
capacity. His father then permitted him to go to a small 
classical and mathematical school at his native place, and 
there he was soon promoted to be an assistant teaohcr. 
Without ceasing to labour as a teacher for his own 
support, he became a student in the University of Glas- 
gow, attending there during the winter months, and 
leaching at Ballynahinch during the summer. 

When he had nearly completed his fifth year at Gla$- 
gew', he was appointed HeadmasUr of the School of 
Aritbineticand Crcography at the Royal Belfast Academical 
Institution, and subsequently Ihofessor of Mathematics 
in that Institution. In 1832 he was appointed Professor 
of Mathematics in the Univcisity of Glasgow, and re- 
moved thitlier with his family. He was the discoverer of 
many improvements in algebra and in the calculus, and 
in particular, he was the first to apply systematically 
Horner’s method of solving algebraic equations to the 
arithmetical extraction of cube roots and higher roots of 
nurnb(rs. I fe was abo the author of 5cveT.1l important 
educational woiks wliich have come extensively into use; 
and besides excelling in .science, he wms highly accom- 
plished in classical and in general liteiature. But he 
is peihaps better lemcmbded in Scotland for Ids suc- 
CC.SS as a teacher ; and those who were his jiupils speak 
with delight of his voluntaiy catechetical hours, in which 
vocc questions were proposed and lapidly passed 
from bench to bench in a class of ready and enthusiastic 
jTupils. 

There are many who remember among the readiest 
and the most enthusiastic, a little lad of eleven or twelve 
years of age who could scarcely make himself seen 
among his older class fellow.s. This was William 
'J'honison, who at that early age had entered the 
Unixersity; and who even then distinguished himself 
great y fur oiiginality and high mathematical ability. 
Having passed through Glasgow’ Univeisity ho entered 
St. Peter’s College, Cambridge. In 1845 graduated 
as second wrangler and first Smithes Prizeman, and was 
iunincdiately elected a Fellow of his college. While he 
jit Cambridge he was remarkable for his scholarly 
attainments in science and in literature. He w’on the 
Colquhouu, and was for some time president of the Cam- 
bridge University Musical Society. 

After completing his undergraduate course at Cam- 
bridge he went to Paris, and spent some time working in 
the laboratory of Regnault, who was then engaged in 
some of his most important researches. After the death 
of Dr, Meikleham he became a candidate for the Chair 
of Natural Philosophy in the University of Glasgow, and I 

vT\r — 'Vr. ^,>0 * 


was elected. Thus in 1846, at the early age of twtnty- 
two, he was appointed to the Chair which he has filled 
with such distinction, and still holds. 

Sir W. Thomson's earliest contributions to physical 
science w’ere a defence of Fourier in answer to a charge 
of erroneousness which had been brought against some 
of the fundamental formulas of his harmonic analysis, and 
a paper on “The Uniform Motion of Heat in Homo- 
geneous Solid Bodies, and its Connection w ith the Mathe- 
matical Theory of Electricity.” These were written at 
the age of seventeen. They were published in 1841 and 
1842 in the Cambrufi^c and Dublin MathcniaiicaTyviirnaL 
The latter pajier is a very remarkable one : its spirit 
runs through much of Sir William 7'liomson’s subsequent 
woik. He points out in it the analogy between the 
theory of the conduction of heat in solid bodies and the 
theory of electric and magnetic attraction ; and, aiding 
himself with this analogy, he makes use of known 
theorems as to the conduction of heat in order to esta- 
blish some of the most important theorems in the 
mathematical theory of electricity. The method was 
thoroughly original ; and later, taken in conjunction with 
Faraday’s admirable researches on electrostatic induction, 
which led to the discovery of differences in the specific 
inductive capacity of various substances, and to the 
notion of conduction 0/ lines of fore it proved of the 
highest value in the discussion of questions in electro- 
statics and also in magnetKsm. As to the results obtained, 
Thomson found, a few months after, that in some of 
the most important he had been anticipated by M. 
Chasles. Later he found that Gauss had given the same 
general theorems shortly before Chai>Jes indepcndeTiily 
rediscovered them ; and, three years after, having heatd 
of a paper by Green, but long inquired for it in vain, he 
found, on obtaining a ropy of that paper, that all tlicse 
theorems had been tiiseovered and publislied in the most 
complete and general manner, with rich applications to 
the theory of electricity and niagneiibin, as early as 1828, 
This memoir of (jeorge (ireen, of Nottingham, was 
printed privately, dedicated to his patron the J^ukc of 
Newcastle, and it lay unread and unknown till 1845, 
when Thomson obtained a cojiy, made known what 
a mine of wcalih ii contained, and had it republished in 
Cl id Ids M athcniatical fan mat. 

Another very important paper written about the same 
time, and published in the Cunibtidi^e and Dublin JMatke- 
jnatUal Journal for J842, was on the “ Linear Motion of 
Heat.” It contained the foundation of the method of 
evaluating absolute geological dates from underground 
temperatuic, which he made the subject of his inaugural 
address on his institution to his professorship in the Uni- 
versity, and which we believe'^ foi ms a large part of the 
subject of hii opening address to the Mathematical Sec- 
tion of the British Association. 

The papers le/errcd to were followed by a paper 
on the “ Elementary Laws of Statical Electricity,” 
which first ajTpearcd in Liouvillds Journal de Mathd- 
inaiiqucs^ in 1845, and was translated and published 
the same year in the Cauibridt^e find Dublin AJathc- 
maiical Journal. Sir W. Snow Harris had under- 
taken an experimental examination of the fundamental 
jaws of electric attraction and repulsion ; and his 
results, which received the Copley Medal of the Royal 

V 
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Society, were at the time supposed to disprove the 
well-known laws first given by Coulomb. Thomson, 
however, at the age of twenty-one, undertook the exami- 
nation of the results of Snow Harris, and showed that, 
instead of being out of harmony with the laws of Coulomb, 
they were, so far as they went, confirmatory of those 
laws. He pointed out clearly the precautions necessary 
in experiments on the elementary laws, and he showed 
that it was through a misunderstanding as to the condi- 
tions of the simple laws enunciated by Coulomb that 
Snow Harris was led into error. In this memoir we find 
also the first steps towards making Faraday’s new theory 
of induction the basis of the mathematical theory of elec- 
tricity. In subsequent papers this method of proceeding 
to the mathematical theory is completely worked out ; 
and, reading together the memoirs of Faraday and of 
Thomson, we cannot help being struck with the way in 
which the notion of lines of force and lines of flow of 
heat fascinated the minds and guided the intuition of our 
two greatest investigators. 

We cannot here follow Sir William Thomson in detail 
through his series of papers on electrostatics and on mag- 
netism. They were collected and published in 1872, 
with notes and most important additions, in a volume of 
600 pages. It is greatly to be desired that the same 
may be done for the very numerous memoirs on other 
physical subjects with which he has enriched the 2 vans- 
actions and Proceedings of a host of learned Societies. 

In 1846 Mr. 'I'homson became editor of the Cambridge 
and Dublin MaihematiL al Journal^ a post which he held 
for about seven years. Among the contributors to the 
journal during his editorship he could count Stokes, 
Cayley, De Morgan, Liouville, Salmon, Sir William 
Rowan Hamilton, and many other distinguished mathe- 
maticians ; while from his own pen proceeded many me- 
moirs of great importance. It was about this lime, also, 
that he contributed to Jjouvillc's "Journal de Maihi'- 
maiiques the memoirs in which he unfolded his principle 
of ‘‘electric images.” By means of this principle, which 
he in his first letter likens to Brewster’s kaleidoscope, he 
shows how, by simple geometrical principles, to solve 
many problems of an apparently very complicated nature, 
as to the distribution of electricity on a system of conduc- 
tors under the influence of a given electrified system. 
The veteran Liouville, concluding a note suggested by 
the letters of Mr. Thomson, writes of his own develop- 
ments of the theory : “ Mon but sera rempli, jc le repetc, 
s’ils peuvent aider bien faire comprendre la haute im- 
portance du travail de ce jeune gdomc^tre, et si M. Ihoin- 
son lui-meme veut bien y voir une preuve nouvelle de 
Tamitid que je lui porte et de Testime que j’ai pour son 
talent.” 

His electrostatic researches led Thomson to the inven- 
tion of very beautiful instruments for electrostatic measure- 
moLit. The subject of electrostatic measurement occu- 
pied much of his attention from the very eailicst, when 
he was obliged to call attention to the defects of the elec- 
trometers of Snow Harris. His labours in this direction 
have produced the quadrant electrometer, which is em- 
ployed for all kinds of electric testing in telegraph con- 
struction, and for the registration of atmospheric electricity 
at Kew Observatory ; the portable electrometer, for atmo- 
spheric electricity and for other purposes in which the 


extreme sensitiveness of the quadrant-electrometer is not 
required ; and the absolute electrometer, which serves 
for reducing the scale readings of other instruments to 
absolute measure, and which was used by Thomson in his 
measurement of the electrostatic force producible by a 
Daniell’s battery and in many other investigations. Those 
who liaveseen the collection of electrometers in the Loan 
Collection at South Kensington will not think it too much 
to say that to Sir W. Thomson is due our present system 
of practical electrometry. 

But while thus engaged in investigations in electro- 
statics and magnetism, there were many other branches 
of science that were receiving from him advancement in 
a not less remarkable way. There is no part of his work 
of higher importance than his investigations on the 
Dynamical Theory of Heat. These were communicated 
in a series of papers to the Royal Society of Edinburgh, 
the first of which was given in jSqq. It was a critical 
account of Carnot’s memoir of 1824, Reflexions sur la 
Puissance Motrice du Feu.” 'I'hough Rimiford and Davy 
had, in the beginning of this century, experimentally dis- 
proved the material theory of heat, their experiments and 
arguments were unheeded and nearly unknown ; and it 
was only after 1843, when Joule actually dctci mined the 
dynamical equivalent of heat, that the great truth that heat 
is a mode of motion was admitted and appreciated. 'J'hus 
Carnot, although dissatisfied with it, was obliged to adopt 
the material theory of heat in 1824 ; and, regarding heat 
as indestructible, spoke of the letting do.vn of the heat 
from a higher to a lower temperature, and looked on the 
production of work by the heat engine as a phenomenon 
analogous to that in which w.iter, descending from a 
higher to a lower level, docs work by means of a water- 
wheel. Thomson, among the first to appreciate the im- 
portance of Joule’s results, set himself to alter the theory 
given by Carnot into agreement with the true theory ; 
and in the series of papers referred to, placed the whole 
science of Thermodynamics on a thoroiiglily scientific 
basis. In 1846 he first suggested the reckoning of tem- 
perature on an absolute thermodynamic scale independ- 
ent of the properties of any particular substance. Sub- 
sequently, in consequence of experimental investigations 
of the thermodynamic properties of air, and other gases, 
made in conjunction with Joule, he showed how to define 
a thermodynamic scale of temperature having the con- 
venient properly that air thermometers and other gas 
thermometers agree with it as closely as they agree with 
one anotlier. This system of reckoning temperature 
gives great facility for the simple expression of thermo- 
dynamic principles and results. 

Having here mentioned Joule and Thomson together, 
we cannot omit to remark that some of the most admirable 
researches in thermodynamics were those undertaken in 
conjunction by these two attached friends. 

Among the many important results of Sir W. Thom- 
son’s investigations in thermodynamics, one of the most 
remarkable was his discovery of the principle of dissipa- 
tion of energy, announced by him in 1852, During any 
transformation of energy of one form into energy of 
another form there is always a certain amount of energy 
tendered unavailable for further useful application. No 
known process in nature is exactly reversible, that is to 
say, there is no known process by which we can convert 
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a given amount of energy of one form into energy of 
another form, and then, reversing the process, reconvert 
the energy of the second form thus obtained into the 
ori^iual qnantiiy of energy of the first form. In fact, 
during any transformation of energy from one form into 
another, there is always a certain portion of the energy 
changed into heat in the process of conversion ; and the 
heat thus produced becomes dissipated and diffused by 
radiation and conduction. 

Consequently there is a tendency in nature for all the 
energy in the universe, of whatever kind it be, gradually 
to assume the form of heat, and, having done so, to be- 
come equally diffused. Now, were all the energy of the 
universe converted into uniformly diffused heat, it would 
cease to be available for producing mechanical effect, 
since for that purpose we must have a hot source and a 
cooler condenser. This gradual degradation of energy is 
perpetually going on ; and sooner or later, unless there 
be some restorative power, of which we at present have 
no knowledge whatever, the present state of things must 


come to an end. 

Wc must pass very briefly over a large number of Sir 
W, Thomson’s contributions to science that, were our 
limits less circumscribed, we would gladly dwell upon. 
In 1855 his paper on “ Electrodynamics of Q't^.lities of 
Metals” was made the Bakcrian Lecture for the year. 
This paper represents a marvellous amount of ingenuity 
and labour and contains, most valuable new results that, 
strange to say, arc only now beginning to be known. In 
it was announced his discovery of the electric convection 
of heat, and a great number of most important now rela- 
tions between thermal and electric properties of matter. 
It is interesting to remark that it was while engaged in 
these investigations that Thomson first called in the ex- 
perimental aid of his students, and thus made a beginning 
of the (Glasgow ] Physical Laboratory. 

We can do no more than mention here Sir William 
Thomson’s proof of electricity of contact, his calculation 
of the size of atoms, his memoir on the mechanical ener- 
gies of the solar system, his determination of the rigidity 
of the earth, his researches on the tides in connection 
with a British Association (,'ommiltee on that subject, 
and his recent splendid researches on vortex motion, as 
wc have still to refer to his connection with submarine 
telegraphy. 

In 1854 Faraday, with an experimental cable, investi- 
gated the cause of the reiardaiion of signals first observed 
in the working of the cable between Harwich and the 
Hague, Thomson, taking up the question published 
an investigation of the nature of the phenomenon, one 
practical result of which was that with cables similar in 
lateral dimensions the retardations are proportional to 
the squares of the Ictigihs. This law is now commonly 
referred to as the law of squares.” About this time it 
proposed to construct a cable to connect England 
with America ; and it became obvious that the discovery 
of the retardation of signals raised a question whether 
the transatlantic cable would not prove a commercial 
failure. Whitehouse, experimenting with 1,125 miles of 
cable, found the transmission of an instantaneous signal 
to the farther end of the cable to occupy one second and a 
half. The length of a cable required to connect Ireland 
with Newfoundland is twice that of the experimental 


cable of Whitehouse ; and thus, according to the law of 
squares, the time taken to transmit an instantaneous 
signal through a cable similar in lateral dimensions to 
that of Whitehouse, and joining those two places, would 
be no less than six seconds. In 1856 Whitehouse read a 
paper before the British Association, in which he de- 
scribed experiments by which he hoped to disprove the 
law of squares. Thomson replied in the Athcncrum 
(Nov. I, 1856) ; and subsequent experiments have esta- 
blished the correctness of his law. 

Fortunately a true understanding of the nature of the 
phenomenon of retardation led Brof. Thomson to the 
method of overcoming the difficulties presented. The 
disturbance produced at the extremity of a long sub- 
marine cable by the application for an instant of 
electromotive force at the other end is not, as in the case 
of a signal through an overhead land-line, a pulse, prac- 
tically infinitely short, and received only a minute frac- 
tion of a second after it was communicated. Instead of 
this, a long wave is observed at the farther extremity, 
gradually swelling in intensity, and as gradually dying 
away. Its duration for such a cable as wc have been 
speaking of would be the whole six seconds, calculated 
from the experiments of Whitehouse. Prof. Thomson 
perceived that an instrument was required which should 
give an indication of a signal received long before the 
wave has acquired its maximum intensity, and in wliich 
the subsequent rising to maximum intensity should not 
render unreadable a fresh signal sent quickly after the 
previous one. This was effected by his “ mirror galvano- 
meter ” ; and it was by means of it that the messages 
transmitted through the 1858 Atlantic cable were read. 

The 1858 cable, submerged under dilficulties that many 
times threatened to be insurmountable, soon failed. 
Several important messages were, Jiowever, trnnsmitted 
through it ; and it served to ftove the feasibility of the 
project which many eminent engineers uj) ^ill that time 
regarded as chimerical. Before another attempt was 
made the labours of Prof. Thomson and others, to all of 
whom the world owes a deep debt of gratitude, had so 
improved the construction of the cables and the mecha- 
nical arrangements for submersion, that though many 
difficulties presented themselves they were all, in j866, 
triumphantly overcome. It was on his return from the 
submersion of the 1866 cable, and the raising and the 
comjfietion of the 1865 cable, that the honour of knight- 
hood was conferred on him along with others of his dis- 
tinguished fellow-workers. 

Recently Sir William Thomson has invented a new 
and very beautiful instrument, the “ siphon recorder,” 
for recording signals on long submarine lines. It is in 
use at all the Iclegrapli stations along the submarine line 
connecting England with India. It is also used on the 
French Atlantic Cable, and on the direct United States 
line. Sir W. Thomson, Mr. Varlcy, and Prof. Jenkin, 
combining their inventions together, have given the #nly 
system by which submarine telegraphy on long lines has 
been carried on up to the present time. 

Sir William Thomson is an enthusiastic yachtsman 
and a skilful navigator. His recently-published popular 
lecture on Navigation proves this ; and, with that bright 
genius which enriches all with which it comes in contact, 
his improvements in navigation, as wc had occasion to 
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remark a fortnii^ht ago, in noticing his newly published 
“ Tables for Facilitating the Use of Sumner^s Method at 
Sea,*' arc of very high importance. The general adoption 
of Sumner's Method, now made simple for the navigator, 
would be a reform in navigation almost amounting to a 
revolution, and is one most highly to be desired. Sir 
William Thomson has also invented a new form of 
mariner’s compass of exquisite construction. It possesses 
many advantages over the best of those in general use, 
not excluding the Standard Admiralty Compass ; but its 
special feature is that it jrermits of the ^ntriiad applica- 
tion of Sir (morge Airy’s method of correcting compasses 
for the permanent and temporary magnetism of iron 
ships, lie has al^o invented an apparatus for deep-sea 
sounding by pianofoite wire. 'J'his apparatus is so simple 
and easily managed that he has brought up bottom ” from 
a d(])th of nearly three nautital miles, sounding from his 
own )acht, without aid of steam or any of the ordinary re- 
quisites for such depths. His method was much employed 
in taking rapid soundings during the laying of telegraph 
cables along the Ihaxilian coast to the West Indies. It 
has also been used with great success on the United 
Slates Submarine Survey. I'ccently, while on his way to 
I hiladelphia, Sir W. Thomson himself was able to take 
flying soundings, reaching tire bottom in 68 fathoms, 
from a Cunaid Line steamship goiirg at full speed. 

The treatrsc on Natui'al Philosophy ” wi'iUen by I'rof. 
Thomson, in conjunction v\ilh Prof. Tail, brings before us 
another branch of actiMty in which he has shown liimself 
as eminent as in iT'-car'ch. 

Sir William Thomson is a Fellow of the Royal Society 
of Loiidon and of the Ko}al Society of Edinburgh. He 
has received the Royal Medal of the former and the Keith 
Medal of the latter. He is also an honorary member cf 
sevci'al foreign societies. 'Phe Universities of Dublin, of 
Cambridgt‘, and of Pidinburgh have each confened upon 
him the honoiary degree of LL.l)., and that of Oxford 
the honorary degree of D.C.L. On his marriage in 1852 
he gave up his Fcllow^ship at St. I'eter’s College, Cam- 
bridge ; but in 1S71 his college again elected him to a 
Fellowship, which he now holds. 

Sir William Thomson’s brother. Dr. James Thomson, 
is Professor cf Civil Engineering rn the University of 
(dasgow. He is wx*ll known as the discoverer of the 
lowering of the freezing-point of water by pressure ; and 
is the author of many other important physreal re- 
searches. 

The following opinion of Sir William Thomson's 
merit as a worker in science has been sent us by 
Prof. Helmholtz His ptculi.ir merit, according to 
my own opinion, consists in his method of treating 
problems of inathemalical physics. He has striven 
with great consistency to purify the mathematical theory 
fiom hypothetical assumptions which w’ere not a pure 
expression of the facts. In this way he has done 
verf much to destroy the old unnatural separation be- 
tween experimental and mathematical physics, and to 
reduce the latter to a precise and puic expression of the 
laws of phenomena. He is an eminent mathematician, 
but the gift to translate rcjl facts into mathematical 
equations, and vcrsci^ is by far more rare than that to 
hr.d the solution of a given mathematical problem, and 
ill this direction Sir William Thomson is most eminent 


and original. His electrical instruments and methods of 
observation, by which he has rendered amongst other 
things electrostatical phenomena as precisely measure- 
able as magnetic or galvanic forces, give the most strik- 
ing illustration how much can be gained for practical 
purposes by a clear insight into theoretical questions ; 
and the scries of his papers on thermodynamics and the 
experimental confirmations of several most surprising 
theoretical conclusions deduced from Carnot’s axiom, 
point in the same direction.” 

British science may be congratulated on the fact that 
in Sir William 7’homson the most brilliant genius of the 
investigator is associated with the most lovable qualities 
of the man. His single-minded enthusiasm for the pro- 
motion of knowledge, his wtallh of kindliness for younger 
men and fellow-workers, and his splendid modesty are 
among the qualities for which those who know him best 
admire him most. 

METEOROLOGICAL RESEARCH 

I N previous articles the necessity of dividing into two 
groups the subjects usually called meteorological 
has been strongly insisted on. The one of these may 
be leimed climatic melcoiolcigy, and is intimately con- 
nected with physiology and those sciences which have 
rcfcicnce to life. The other may be called physical 
meteorology, and recent researches have shown that this 
is intimately connected with other branches of physical 
inquiry, forming in its wider aspect a sort of meeting 
ground between molar and molecular physics-* a region, 
in fact, where we find the largest bodies of the universe 
influencing the smallest. 

Jt is a fortunate thing that we have no longer any need 
to enlaige upon the practical importance of the latter 
branch, since this is now lecngnited even by those who 
are furthest from considering science worthy of investi- 
gation for its own sake ; while our present Government, 
who have shown themselves so willing to further the in- 
tciests of abstract science, are, we believe, no less anxious 
to encourage amongbt us a truly scientific meteorology. 

I think, theicfore, that the present moment is an 
opportune one for discussing our subject from the point 
of view of pure science. 

Nor is a feeling of national pride out of place even 
here. England is the greatest maritime nation on record, 
and her interests are represented in every quarter of the 
globe. If her offspring, America, is content to bestow a 
yearly subsidy of 50,000/. on meteorology, it is surely not 
too iiiucli to expect that the subject should receive the 
most liberal and enlightened treatment from the mother 
country. 

One of the reasons why it is necessary to call attention 
to meteorology is because the science, being young, is in a 
vei7 different position from that occujiied by her sister 
sciences, chemistry and physics, so that we cannot 
be said to have a school of meteorologists at present 
existing. It would be an object of national importance 
to encourage the formation of such a school. 

Again, while a want of clearness exists generally and 
eveiy where regarding the scope of meteorology, there is 
also a large amount of widespread ignorance. When 
a leg of mutton dropped from Nadar’s balloon into 
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the ^ French town, the PrefecCthought it his 

duty to report the circumstance along with the state of 
the barometer and thermometer to his official superiors. 
Doubtless both drv and wet bulbs were accurately re- 
corded. But I shrewdly suspect there are other nations 
besides the French who attach inordinate importance to 
the reading of dry and wet bulbs. 

This confusion of mind arises doubtless from the state 
in which the science has been for more than a century — 
since the time when the ignis faiints and the fall of an 
aerolite were grouped together as allied phenomena. 

Leaving these times of extreme ignorance — the 
meteorologically dark ages - we next come to a period 
when our whole duty to meteorology was considered to 
be fulfilled by attaching observers of the barometer and 
thermometer to Royal Societies and Astronomical Insti- 
tutions. These produced results, which were reduced 
after a mechanical and strictly statistical method, and 
then — put aside in a dra\ver. But we begin to perceive 
things more clearly now ; we see* that the duty we owe to 
the phenomena is to form them into a science, and that 
the last-mentioned method might have been pursued to 
the end of the world without leading to anything like a 
true science of meteorology. To take an extreme case, it 
would have been just as useful to tabulate the number of 
leaves that fall in autumn or the number of swallows 
observable in a day of summer. What then, it may be 
asked, are we to deal with 1 Wc reply that if we are to 
regard this subject as a science at ail, we have here to deal 
with the action of external bodies upon the earth’s enve- 
lopes, along with certain reactions of these envelopes upon 
each other. It will next be asked, How are we to deal 
with the subject ? 

In the first place, there ought, of course, to be a well- 
considered system of observations, which should be inter- 
nationalised (if we may us(' the expression) as much as 
possible, so that each observation should be current coin 
over the largest possible area. 

In the next place there must, of course, be a method 
of testing the accuracy of the observations. Lastly 
(and this is a point of the greatest jiossiblc importance), 
the individual observations ought to be thrown open to 
men of science in general, who should be encouraged and 
aided to utilise them to the greatest possible extent. 
Such continuous observations would thus lead to what 
may be called sporadic 7'csca7xhcs--\}ii7sX is to say, to re- 
searches not of the nature of ordinary reductions, and 
originating with men of science having free access to the 
observations and generously aided in their inquiries. It is 
only by this means that the edifice of a true science of 
meteorology can ever be erected, and then only stone by 
stone on the foundation of accurate observation. 

Taking our present knowledge, let us see what sporadic 
researches naturally suggest themselves. For this pur- 
pose we may divide the subject into three parts — one 
embracing pure meteorology, another terrestrial magnet- 
ism, while a third has ‘cferencc to the influence of the 
sun and moon upon terrestrial conditions. 

In meteorology we should endeavour to obtain a clear 
and complete knowledge of the physical motions of the 
earth^s atmosphere and liquid envelope, as well as of the 
various physical states of aqueous vapour existing in the 
air. Secondly, we should investigate the cyclical changes 


of these motions, and inquire into the causes of such 
changes. Thirdly, we should endeavour to utilise our 
knowledge, once obtained, in improving our power of pre- 
dicting weather. In magnetism we should endeavour, by 
the help of observations already accumulated, to ascertain 
the causes of the changes which take place in the mag- 
netism of the earth ; and also to ascertain what is the 
nature of the connection between magnetism and mete- 
orology. We should also investigate into the probable 
cause of the earth’s magnetic polarity, and, lastly, ascer- 
tain whether a method of predictingmeteorological changes 
may not be furnished by magnetism. 

Thirdly and lastly, with respect to solar and lunar re- 
searches, wc must ascertain the various periods and sub- 
periods of sun-spot frequency, and of the frequency ot 
solar facukc and prominences. 

Wc have then to investigate the causes and concomi- 
tants of these solar phenomena. It is well known that 
disturbances of the magnetism and meteorology of the 
earth are their concomitants. Well -wc must try to find 
out whether such disturbances are caused by the solar 
outbreaks, or whether both are effects due to some common 
but unknown cause. Then, with regard to the moon, it 
will be necessary to investigate fully ^thc nature of her 
action on meteorology and magnetism, and to ascertain 
whether this action is independent, or has reference to the 
position of the sun and to the state of his surface. 

It ought here to be mentioned that the above list 
embraces only those prominent researches that have 
occurred to the writer of these remarks, and that if ob- 
servations be thrown open and research encouraged, the 
dimensions of such a list would be almost indefinitely in- 
creased. And I will here repeat that it is only by carrying 
out such researches as those suggested that wc can 
ever hope to raise meteorology to the rank of a true 
science. 

It is well understood that the carrying out of such 
researches has formed i\o essential part of the duties 
discharged by the existing Meteorological Committee, 
and that as a matter of fact (with few exceptions) such 
researches have not been undertaken by them in the 
past. 

Thus, whether or not the importance of such researches 
was in the minds of those statesmen who subsidised the 
present system, these inquiries have not yet been carried 
out, nor do we conceive that they could well be carried out 
by the existing machinery. 

The Committee have, as a preliminary measure, directed 
their strength, perhaps wisely, to the accumulation of good 
observations, in other words, to laying the foundation 
of a future science, rather than to erecting tht' super- 
stnicture. 

It remains to be considered whether any change in the 
present method of administration is absolutely necessary 
before research can receive due attention. Wc assujuie 
that the present meteorological system of the country is 
known to our readers : we may briefly state that this 
system is controlled by a committee consisting of eight 
unpaid members of the Royal Society, all of whom are 
eminent in science, although not all eminent in meteoro- 
logy. This is sufficiently accounted for by reason of our 
statement, that there is not yet a true school or science of 
meteorology. 
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Through the past labours of these men and of their 
chief officers, the business of the meteorological office 
has now probably been put into a satisfactory position 
that will render unnecessary for the future any very 
great expenditure of energy upon the details of admi- 
nistration. 

But such an arrangement, however excellent in a 
business point of view, must nevertheless necessarily fall 
short in developing scientific research. For this the un- 
divided attention of several men of science must be 
secured, and the question we would here wish to submit 
to the consideration of our readers is the following. 

Would not the combination of a few such men devoting 
their whole time to the subject, together with other men 
who though well acquainted with the subject, and otherwise 
qualified, are >et unable to devote their whole time to it, 
constitute the best possible committee of the future ? We 
need hardly say that the functions of such a board would 
not be limited to that of producing research within itself. 

It ought likewise to stimulate and aid outsiders by various 
means, including advice and perhaps pecuniary aid. 1 1 might 
attach to itself as occasional members the meteorologists 
of the provinces, inviting their co-operation, giving and 
receiving advice, and it might even associate with itself as 
corresponding members, the meteorologists of the colonies 
and of foreign countiics. In fine, the sul)ject is one which 
perhaps more than any other demands the united action 
of men of various nations. 

From what has just been said, it will readily appear 
that the sources of information upon which such a com- 
mittee will draw in their investigations will by no means 
be cenfined to those wdiich aie under their own immediate 
control. The stores accumulated l^y foieign and colonial 
observers wall, of course, be greatly drawn upon,' and not 
only so, but the committee will doubtless also nv^iil them- 
selves of the stores of information possessed by other 
Oovernmental departments, as, for instance, those under 
the control of the hydrogrnpher, who would naturally be 
a prominent member of the meteorological board, lending 
them his valuable assistance and co-operation. Besides 
the hydrographer, it would probably be found necessary 
to have, at least, three members of the board represent- 
ing the three divisions of the subject already alluded to, 
who should be content to devote their whole time to their 
respective inquiries. The remainder would be composed 
of distinguished men interested in the subject, but unable I 
to devote their whole time to it, embracing amongst 
them one or more mathematical physicists of high 
reputation. 

If it be asserted that there are difficulties in the w^ay of 
such an arrangement, it may be replied that undoubtedly 
there arc ; but if the subject were not one of difficulty, 
the Government would probably not have consulted the 
Royal Society from the very commencement of their in- 
quiries. Such a powerful engine as a distinguished scien- 
tific committee, some of whom are pledged to devote their 
whole time, and others a portion of it, to the progress of 
scientific meteorology, is not meant to be used for the 
mere chopping of straws. The appropriate function of 
such a committee is surely that of overcoming diJficulties. 

Balfour Simvakt 


THE ‘^ENCYCLOPAEDIA BRITANNICAP 

Encyclopcrdia DrKannica. Vol. IV. (Edinburgh : Adam 
and Charles Black.) 

'T^lJE most prominent scientific contribution to the 
fourth volume of the Encylopicdia Britannica” 
is i*rof. Balfour’s article on Botany. In fact, with two 
other articles, it occupies a fourth of the whole number of 
pages, and this, together with its very comprehensive 
title, leads the reader to expect a tolerably complete 
review of all the various fields of botanical science, an 
expectation which is confirmed by their enumeration in 
the opening paragraphs. A little further examination 
shows, how^ever, that it only treats of a single branch ; the 

Structuieand Morphology of Plants ; ” Classification” 
and “ Distribution in Time and Space” are deferred for 
separate articles, and “ Vegetable Physiology” has appa- 
rently dropped out of sight altogether. Any division of 
the matter is, for many reasons, better in an Encyclo- 
paedia than to despatch a whole subject cn Hoc with what 
is substantially a textbook rilhcr than an article. But it 
is impossible not to regret that the vegetable side of 
Biology has not had a carefully planned series of contri- 
butions by different hands devoted to it like those which 
from the volumes already published appear to have been 
arr inged foi the animal side. And it is at .any rate not c.asy 
to soc why, as it is, one of several contributions should arro- 
gate to itself the g.cncral title belonging to the whole, 
What would be thought of an aiticle headed Zoology which 
only dealt witli the myology of mainmals ? 

The ‘‘ Jsncyclopaalia Britannica” has become, in its 
prestmt edition, in n sense a national undertaking. It is 
so well supported by the bs St men in ditferent depart- 
ments of knowledge that it will no doubt come to be 
regarded as having .i kind of representative character. 
The utterances of the several contributors will be taken 
as a kind of me asm e of the slate of opinion in this 
country in each subject. From this point of view it is 
im])0ssible not to feel that Prof. Balfour’s exposition is 
disappointing as coming fiom so eminent a teacher, and 
that the idea it gives of botanical science is imsuggcstive 
to the last degrei'. 

Passing over an historical sketch of which many of the 
details, such as the last illness of the elder De Candolle, 
arc essentially biographical, wc commence with the 
‘‘ Structural Elements of Plants,” in other words, their 
“ General 1 listology.” This opens with an account of the 
cell, which, even in its youngest condition, is stated to 
contain a sap-cavity ; this is by no means the case, and 
the adjoining illustration, to which reference is made, 
shows cells with unvacuolatod protoplasm, unless the 
nucleus is made to do duty for a vacuole. On the next 
page we are told that protoplasm “ consists of albuminous 
substance mixed vith water, and some incombustible 
materials,” and that “ it also contains some organic com- 
pounds ; ” are wc to infer from this that albuminous sub- 
stance is inorganic ? From the cell we pass to the 
consideration of tissues, which arc divided into cellular 
and vascular. This distinction carries us back half a 
century to De Candolle’s ‘^OrganographieVdgdtale” (1827). 
Vegetable histologists have, indeed, laboured in vain from 
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Von Mohl onwards, if they have not succeeded in showing 
that /?// plant tissues are cellular. Coming to details, it is a 
little surprising lo find (p. 87) sieve tubes [sicbrohrcn) con- 
fused with dotted ducts {poren^efassi^ ; the two structures 
are entirely distinct and are characteristic respectively of 
the ‘‘bast” and “wood” tracts of the fibro-vascular 
bundle. It is remarked that the “ latticed cells of some 
authors are of a similar nature but the real fact is that 
they are the same thing. Hartig, who discovered the 
sieve-tubes in Cuciirhiia,^o\sr^^ the pores open and occu- 
pied by threads of protoplasm which united that of 
adjoining cells ; Von Mohl, doubling this, proposed for 
them the name oi giiteraellcn, so as to avoid the implica- 
tion of perforation. Under the head of substances found 
in cells, wc have, of course, an account of starch, sugar, 
gum, &c. The very important fact that starch grains are 
always formed in protoplasm, which is also the agent in 
their eventual solution, is overlooked. Cium, also, is not 
usually found in cells at all ; it is the result of a muci- 
laginous change of the cell-7tW/.s'. 

Next in order would come an account of the principal 
systems of tissues— epidermal, fundamental, .mid fibro- 
vascular. Prof. Balfour treats of the former alone, only 
recognising a classification of the tissues of the plant into 
an outer layer bounding an inner mass. TJiis leads him 
into numerous difficulties. Tims he calls the velamen of 
the aerial roots of orchids (which is a development of the 
epidermis), hypoderma, although that is a modification of 
the fundamental />., as the n.ime indicates, sub-epidermal 
tissue. Again, he derives cork from the epidermal layer, 
whereas it is almost always developed from cortical tissue 
under the epidermis, which is usually destroyed at the 
time of its production ; Icnticels, also are connected with 
cork-formation, and not, as Prof. Balfour states, with the 
development of aerial roots. It may be noted, also, that 
the popular theory of the action of stomata still keeps its 
place here, although long ago shown to be as often as not 
ujitrue. 

The remainder of the article deals with the morphology 
of flowering plants with brief and utterly insufficient refer- 
ences to other groups lumped together under the general 
head of Cryptogams. Prof. Balfour is equally fond of the 
classification of plants into Dicotyledons, Monocotyledons, 
and Acotyledons, of which the value at the present time may 
be estimated by the fact th.at it was proposed by Jussieu 
in 1789, and is about as significant now as a classifica- 
tion of religions would be into Unitarians, Christians, and 
Heathen. Neither here nor elsewhere is there any grasp 
of general principles to relieve the arid monotony of tech- 
nicalities often unfortunately inaccurate. A few instances 
of this may be noted The rhizome of Solomon’s seal 
(p. 98) is a typical instance of a definite {sympodiHm)^ not 
of an indefinite rhizome {monopodiuni) ; the stem of the 
Shola plant is not wholly composed of pith (p. icx)\ but of 
a peculiar kind of wood ; the dark bands in the trans- 
verse section of the tree-fern (Fig, 89) are not woody 
fibres, they do not belong to the fibro-vascular, but to the 
fundamental system ; on p. 92 wc are told that the group 
of Thallogcns comprise Algse and Fungi, while on p. 107 
we find added “and many Hepaticse” — nothing more 
being really meant than that they have a thalloid habit ; 1 
lastly, not to prolong the citations interminably, we are j 
told on p. 1 19 that “the absorption of carbonic acid 
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water and other fluids is carried on by the leaves, chiefly 
by the stomata,” whereas it is pretty generally believed 
that the business of leaves is to get rid of water, not to 
take it in. 

One feature of Prof, Balfour’s article cannot fail to 
strike even the most casual readier. This is the extra- 
ordinary profusion of technical terms made still more 
repellent by catching the e}e, in italics. Here are some 
specimens : — 

“ The names of hothrcnchyma and iaphrenchyma have 
been given to a tissue composed of such cells. Not im- 
frequently contractions are visible on the outside of the 
vessel, indicating its formation by coalescence of super- 
posed cells. To vessels exhibiting contractions of this 
kind, whether spiral or pitted, the terms moniliform or 
vermiform have been applied ; and the tissue composed 
of these moniliform vessels has been denominated phle- 
hoidalf p. 87. 

“The parenchyma of the leaf is the cellular tissue sur- 
rounding the vessels, and inclosed within the epidermis. 
It has sometimes received the names of diailiyma^ t/ie<to- 
pdiyllum^ and diploep p. 108, 

Now it will seem almost incredible to say that all but 
one of the terms italicised in the passages just quoted 
are absolutely obsolete. Science is like nature ; each 
stage in the progress of either is furnished with appro- 
priate belongings and surroundings, which pass away for 
the most part, and give place to new. Literature pre- 
serves their remembrance in the one case as the safe 
keeping of the rocks does in the other. Science has its 
fossils as geology has, and if we delve after them into the 
debris of the past, it is to learn that the history of either 
has been continuous, and not to inform ourselves of the 
actualities of the present. But Prof. Balfouris article is 
like a breccia to which deposits of every age have sent ill- 
assorted contributions, and the waifs and strays of to-day 
have to settle down as best they can with the most 
ancient and singular remains. No botanist who is 
engaged in solving actual botanical problems — the exist- 
ence of which readers of Prof. Balfour’s article will 
hardly suspect —talks about phleboidal bothrenchyma 
or diploe any more than he thinks of calling a wal- 
nut a Tryma^ or a grape a Nuculdnium, Students 
bent on passing examinations may perhaps persuade 
themselves, if not their examiners, that in committing 
such hard words to memory they arc making solid addi- 
tions to their mental furniture. But the real fact is that 
such things are of no use to anybody, and Mr, Bentham, 
than whom no living botanist has written more systematic 
works, has included all the terms - mostly extremely simple 
— with their definitions which are really needed for the 
pm pose of describing plants, in a short pamphlet of some 
thirty pages. So that while Prof. Balfour has not suc- 
ceeded in giving us— what it is the business of an Ency- 
clopaedia article to do — a comprehensive view of the 
broad facts of Vegetable Histology and Morphologpin 
their present aspect, he has certainly not given an account 
of their terminology which does the subjects justice, but 
has produced a sort of terminological cemetery in which 
all kinds of decaying language have been affectionately 
embalmed. 

The unfortunate result of this kind of treatment of the 
subject — and it is but fair to admit that Prof. Balfour is 
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by no means the only culprit— is that, even amongst 
scientific men, botany has come to be regarded in this 
country as scarcely a serious branch of science at all, and 
as little more than a kind of biological equivalent of the 
Use of the Globes,^’ suitable, indeed, for ladies’ schools, 
and useful, also, like “ Materia Medica,” for the purpose 
of occupying the attention of medical students so as to 
keep them out of mischief during their first summer 
session. 


LETTERS TO THE EDITOR 

\The Editor does not hold himself responsible for opinions expressed 
by his cof respondents. Neither can he undertake to return y 
or to correspond with the writers ofy rejected manuscripts. 
No notice is taken of anonymous communicatiansil 

Visual Phenomena 

In support of Mr. Arnulpli Mallock’s conclusion (vol. xiv. 
p. 350) as to the cau^e of ihe star-shaped appearance presented 
to the naked eye by a bright point, perhaps the following epitome 
of .some notes which I made lasr Jaiiuaty may have interest 

1. T.ooking at a distant lamp, with both eyes, I see a ladiant 
corona lound the lamp. 

2. 1 find that ihis corona is composed of two corona* super- 
posed, one due to the right eye, tlie other to the left. 

3. Each corona has distinctive features ol its own, which aie 
recognised in eveiy obiicrvalion and liave lemamed the same foi 
years. 

4. The radiant beams (which are the conspicuous feature) aie 
not exactly radial, but are forked once or twice. 

5. The coiona is bounded by a jieiipheral fiiiige of blue suc- 
ceeding to red. 

6. 'J'iic diameter of the corona varies with the diameter of the 
piqiil. 'fhe distal portions of the radiant beams are concealed 
or levealeil by the contraction or dilatation of the juipil. 

7. Any given part of the radiance may lx* cut oil by advancing 
an opaque body in front of tJie eye, from the same side as the 
given part of the radiance. 

An obstacle which cuts of! only tlic central rays of tlie enter- 
ing pencil only dims th^' cential image, but does not affect ttic 
radiance. 

The radiance, therefore, is due to the outside rays of the enter- 
ing pencil becoming excessively refracted so as to be thrown 
across the visual line before reaching the retina. 

8. Tilt re is nothing in the lomiea, aqueous hum our, or pupil- 
lary margin of the %ri r, that can cause such refraction. 

9. It appeals most likely that this excc'.sivc refi action of the 
outside rajs of the entering pencil is caused by something in the 
crystalline lens— probably, in tlie first place, by undue convexity 
of the nioie marginal parts of the lens, which are uncoveied by 
dilatation of the impil. 

10. Tlie radiant appearance of the corona is probably due to 
the radiate structure of the crystalline lens. 

The agreement between them is pretty close, extending to the 
furcate character of the rays. 

11. On examining my own eyes by a pencil of diverging rays 
(admitted so as to throw a shadow of anything inside the eye 
upon the letina) 1 find that the main beams of the radiance cor- 
respond pretty well to the main radii of niy lenses, in the oppo- 
site direction. 

Tliis confirms that the radiance is due to the radiate stuicture 
of the lens. 

In one particular my observations difiei from Mr. Mallock’s. 
He finds that the length of the rays depends “ on the brightness 
oLthe point *’ ns well as on the size of the pupil. I find that 
points of ditferent degiees of brightness have 1 ays of the same 
length, that length being limited only by the size of the pupil, 
but that the breadth of each ray vaiies with the apparent size ot 
the lamp-llame or other luminous point under observation. In- 
deed, if the lamp-llame is so blight as to stimulate the iris to 
contraction, the rays become shortened in like measure. 

Tlie radiate stiucture ol the lens of the human eye is well 
shown in KoUiker’s “ Manual of Human Microscopic Anatomy” 
(ed. i860, p. $68). The *‘non-fibrillated” or central planes” 
there described are possibly of greater refractive power than the 


w^edge-shaped fibrillated portions between them. This would 
cause the phenomenon of radiance by excessive refraction of the 
outside rays of the entering pencil. Hituert Airy 

Edensor, Kidbrook Grove, blackhealh, Aug. 28 


Species andjVarieties 

It may be taken, I presume, that the description and naming 
of species ” has now a great value as material for studying the 
laws of the evolution of species and of gcographichal distributiim 
and variation ; and that the (pi^slion is not so much to know 
what name to call a “species" as i:o account for its presence 
and form in the economy of nature. And it will, perhaps, 
al'.o be granted that the study of geographical distribution does 
not consist alone in aciiiming a knowledge of the fauna of a 
district, so much as in investigating the laws of the special dif- 
ferentiation of that fauna. It thus becomes evident that the 
slightest modification tending to jiersistency requires the most 
careful record, as it is only by the knowledge of first slight 
modifications that we can expect to understand the process of 
Urger divergencies. 

Ill faunistic catalogues, should the author be inclined to the 
“ lumping method ” (perhaps in one sense correctly), a form may 
be considered as only a variety of some well-known species, and 
itrcorded uiidtr that name. Wc thus learn nothing of its modi- 
fication, and arc led to think of it as agreeing with the typic.xl 
form, thus losing one of the most important facts in our study 
of variation and distribution. Another clement of error seems 
aKr) co-existent. When a ncwly-discovered form is designated 
a variety of another species, it would lead us to suppose that 
that species is the original tyjic from which the other form has 
blanched. lUit it is quite possible to suppose on such reasoning 
that ilic newly- discovered form may have been the parent from 
wliirii the \>rcviously described sjiccies may have been ilerivcd. 
Th<* offspimg may have been collected and described before the 
jiaieui ; or we may be filling a space with planets to which there 
IS no sun. This I have fiequcnlly suspected in the study of 
exotic Icpidopleia, a study which is piincijially confined to the 
perfej form of the insect-, and of whose larval changes we know 
1.1 most cases nothing. It ie-)ts gcneially on the judgment of 
induidual entomologists as to the amount of diffcience to be 
considcicd sjiecific. 

Without ventuiing on the vexed question as to species and 
vaiielies, would it not be furthering the cause of science that 
what aie considered as nieitly local vaiieties shoukl, as suth, 
have as careful a description as though they were ranked as 
bpicicb. W. Distanp 

liuccleudi Road, West Dulwich. 


Antedated Books 

1 CANNui allow that our Transactions are antedated, as is 
asseited by “ Ancthcr I .Z.S.” As is the case with tne 
sophical Tiausaitions of the Royal Society and the Linncan 
Tiausacliofis, no date beyond the > ear of issue is given on the 
covet, but there is the additional advantage of the date at which 
each number goes through tlie press at tin* bottom of the sheets. 
Tlierc can, how^ever, I think, be no objection to giving a still 
iinirc exact dale of jmblication on the cover, and this, in accord- 
ance with Another E.Z.S.'s” suggestion, for which I am much 
obliged to him, 1 propose to do in future. 

T. E SCT.ATER 


I AM sorry to see that “F.Z.S.” still prefers to write under 
the signature of his first letter. I was in hopes that when he 
saw^ the giavUy of the accusation which he was bringing against 
me, he would m his own person have disclaimed any intention 
ol seriously laying such a charge to my dooi, hut as no word of 
rjiology escapes him, I regret that in making such an injurious 
statement he has not added the weight of his name to the accu- 
sation. I am, therefore, at liberty to sujipose that )ic is no 
stranger himself to the “evil practice” {horn soil qm maty pense) 
which he deprecates, olheiWLSc I cannot imagine^such a thought 
occurring to anyone 5 but it is evident that on receiving tlic 
book his only impulse was to write a letter to this journal instead 
of charitably endeavouring to discover some feasible explanation 
of what he calls the * ‘ false ” date. As most naturalists in England 
are in the habit of following the rules of the British Association 
in regard to nomenclature, “ F.Z.S,” can find more profitable 
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cmploynient for his pen in proposing such alterations or addi- 
tions to these rules as would remedy the ** grievance (as I term 
it) or the ** evil practice ” (as he prefers to call it), and in that I 
can assure him he would meet with hearty co-operation from all 
Kiiglish naturalists, and from none more heartily than from the 
undersigned. R. Bowdler Sharpe 

The Origin of Variations 

There is a slight difference between all three of the answers to 
Mr. Murphy’s queries on Protective Mimicry (vol. xiv. pp. 309, 
329) ; but, I think, the autjjiors of those replies are unanimously 
over-hasty to call in the aid of protective selection, I cannot but 
think that the perpetuation of nascent variations may more safely 
be attributed to causes ider deal with those in which the varia- 
tions originate. If this be so, though the origin of variation 
is necessarily beyond the scope of any sc lection -theory, these 
causes continuing to act on the varying organism became of vast 
importance to the evolutionist. Too much importance cannot, 
I think, be given in this connection, to the principle of economy 
of nutrition, or balancement of growth, formulated by Aristotle, 
in the words “ ci^ua Se riju vvr€pox^t' ttr iroWobs rSirovs 

ahvuarit hiav^jxtiv tJ and by Goethe, in the expression 

“ Nature, in order to spend on one side, is forced to economise 
on the other.” I gave one example of this law in a previous 
letter (Nature, vol. xiii. p. 107) in speaking of the indirect 
uses of the waste, or secondary pro<1ucts of metastasis in plants ; 
but as the subject is admirably sketched in Mr. Lowne’s sugges- 
tive essay on “ The Philf)Sophy of JCvolution,” a work too hide 
known or appreciated, 1 will give here an outline of the argu- 
ment. b'ood may be divided into three parts — for nutrition, for 
the production of energy and waste, or excretion. In many 
lower organisms tlie excreted material forms a .simple shell ; in 
plants mannn, nectar, and resins belong to this group. The 
chief form of energy in the organic kingdom is that resulting 
from the oxidation of carbon, chielly characteristic of animals, 
while plants secrete the energy-producing material. In higher 
organisms it is pliysioh)gically advantageous that the parts of an 
organism should diifcr in the kind of nourishment they require 
and thus act, as Sir James Paget has shown, as excretory organs 
to one another. Thus all animals which feed on large quantities 
of comparatively sbgbtly nutritious matter have a complicated di- 
gestive apparatus, and a strong tendency to the production of large 
skeletons or cutaneous organs, which relieve the special excretory 
organs. The stag applies a large portion of the calcareous .salts 
derived from the herbage to the ])roduction of horns in the male 
and the bones of tlie young in the female. 'I'Jie thoracic appen- j 
dages of tlie lamellicorns and the beaks of the toucan and horn- 
biU are given as further examples, an<l “ the dermal appendages I 
of reptiles and the feathers ol bir<ls, rich in pigment and nitrogen 
are probably entirely excremenUtious to the other tissues.” 
Mr. kowne makes an interesting final application of this hypo- 
thesis to the loss of the hairy covering of the human ^kin, it 
being the albuminous tissue most easily dispensed with to nourish 
the h’ghly developed nervous system. “ Phosphorus was like- 
wise required in large ijuanlities and the osseous system became 
reduced in size.” The composition of the nutrient fluid of the j 
organism remaining constant, the excreted matter will be so ' 
also, and thus, for example, a rudimentary horn or a jiigmcnt 
may be produced by a change of food and ])reservcd, while the 
food remains the same, by a physiological selection, as prevent- 
ing the overtaxing of the kidneys, belore sexual selection or pro- 
tective selection come into ]day. I have an instance in point 
before me. Two plants of variegated kale under the influence of 
the late drought have produced axial structures from the midribs 
and veins of all their leaves, and J have no doubt that were 
their seedlings grown under similar nutritive con iitions, a race 
of plants thus substituting fibro-vascular tissue for the usually 
abnonnal development of parenchyma in the kale would be pro- 
duced. G. S. Boulger 

Agr'cultural College, Cirencester, Aug. 25 


T//E BRITISH ASSOCIATION 
'^HE forty-sixth Annual Session of the British Asso- 
ciation was formally opened last night by the 
address of the president, Prof. Andrews, of Belfast. 
From the reports of the preparations we have already 
given, it will have been seen that unusual efforts have 
been made to render this Glasgow meeting a success, and 


so far as can be judged at present this 'end has been 
gained. This is the third time the Association has met 
in Glasgow. The first occasion was in 1840, when the 
Marquis of Breadalbane was president, and the last time 
in i 855> when similar honour was conferred on the Duke 
of Argyll. This is the eighth time the Association has 
held its meeting in Scotland, PZdinburgh having been the 
first northern town visited, so far back as 1834, four years 
after the foundation of the Association; the Scottish 
capital was again visited in 1850 and 1871 ; Aberdeen in 
1859, when Prince Albert was president ; and Dundee 
in 1867. 

The arrangements for the evening lectures, about which 
there was at one time some difficulty, have been happily 
completed. The first lecture will be delivered on Frid ly 
in the Kibble Palace, by Prof. Tait ; the second, for 
working-men, in the City Hall, on Saturday evening, 
probably by Commander Cameron, R,N. ; and the third 
on Monday, Sept, i r, in the Kibble Palace, by Prof. Sir 
C. Wyville Thomson. 

Among the foreign visitors who are expected at the 
Glasgow meeting, are:— Dr. Janssen, Prof. Negri, of 
P'lorcnce, Prof. Braune, Leipsic, Dr. Edward Grubi, 
Breslau, Prof. Cohn, Breslau, Prof. Stoletow, Baron von 
Wrangell, St. Petersburg, and Prof. Ceruti, Rome. 

The specially prepared Guide-book to (Glasgow is in 
three volumes, some of the former guides of this descrip- 
tion being considered loo bulky. Phe volumes will be 
full of interesting information regarding such subjects as 
the geology of the Valley of the Clyde, fossils found in the 
West of Scotland ; the archajology, zoology, and botany 
of the district ; the rise and progress of the iron manu- 
facture in Scotland, chemical industries, the engineering 
and ship-building industries of the Clyde, and the textile 
industries of (Basgow and neighbourhood. Mr, Graham, 
the Hon. Secretary of the Association, has prepared an 
excellent sketch map of the country surrounding Glas- 
gow, with its general geological features, which has been 
lithographed, and will be inserted in one of the volumes. 
Each member of the Association will be presented with a 
copy of the handbook. 

Inaugural Addukss of Thomas Andrfavs, M.I)., LL.D., 
F.R.S., IIon.K.K.S.K., M.R.I.A., &c., President. 

Si\ and thirty years have passed over since the British Asso- 
ciation lor the Advancement of Science held its tenth meeting in 
this ancient city, and twenty-one years have elapsed since it last 
assembled here. The representatives of two great Scottish 
families presided on these occasions ; and those who had the 
advantage of hearing the address of the Duke of Argyll in 1S55 
will recall the gratification they enjoyed while listening to tlie 
Ihoughtiul sentiments which reflected a mind of rare cultivation 
and varied acquirements. On the present occasion I have under- 
taken, not without anxiety, the duty of filling an oflicc al first 
acccjited by one whom Scotland and the Association would alike 
have rejoiced to see in this Chair, not only as a tribute to his 
own scientific services, but also as recognising In him the worthy 
representative of that long line of able men wlio have upheld the 
pre-eminent position attained by the Scottish schools of medicine 
in the middle of the last century, when the mantle of Boevhaave 
fell upon Monro and Cullen. 

The task of addressing this Association, always a difficult one, 
is not rendered easier when the meeting is held in a place which 
presents the rare combination of being at once an ancient seat of 
learning and a great centre of modern industry. Time will not 
permit me to reter to the distinguished men who in early days 
have left here their mark behind them ; and I regret it the mpre, 
as there is a growing tendency to exaggerate the value of later 
discoveries, and to underrate the achievements of those who have 
lived before us. Confining our attention to a period reaching 
back to little more than a century, it appears that during that 
time three new sciences arose, at least as far as any science can 
be said to have a distinct origin, in this city of Glasgow — Expe- 
rimental Chemistry, l*olitical Economy, and Mechanical Engi- 
neering. It is now conceded that Black laid the foundation of 
modem chemistiy ; and no one has ever disputed the claims of 
Adam Smith and of Watt to have not only founded, t^ut largely 
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built up the two great branches of knowledge with which their 
names will always be inseparably connected. It was here that 
I)r. Thomas Thomson established the first school of Practical 
Chemistry in Great Pritain, and that Sir W. Hooker gave to the 
chair of Jlotany a European celebrity ; it was here that Graham 
discovered the law of gaseous diffusion and the properties *of 
polybasic acids ; it was here that Stenhouse and Anderson, 
Kankine and J. Thomson made some of their finest discoveries ; 
and it was hete that Sir William Thomson conducted his phy- 
sico-mathematical investigations, nnd invented those excpiisite 
instruments, valuable alike for ocean telegraphy and for scientific 
use, which are among the finest trophies of recent science. Nor 
must the names ol Tennant, Mackintosh, Neilson, Walter 
Crunn, Young, and Napier be omitted, who, with many others 
in this place, have made large and valuable additions to practical 
science. 

The safe retuni of the Challev^er^ after an absence of three 
and a half years, is a subject of general congratulation. Our 
knowledge of the varied forms of animal life, and of the rein.ains 
of animal life, which occur, it is now known, over large tracts of 
the bed of the ocean, is chiefly derived from the observatitms 
made in the ChaUem^t'r and in the ]>ievious deep-sea expeditions 
which were organised by Sir Wyville Thomson and Dr. Car- 
penter. The p]i}.sical observations, and esj)ecially those on the 
temperature of the ocean, which were systematically conducted 
throughout the whole voyage of the Challcmiery have already 
supplied valuable data for the resolution of the gieat question of 
ocean -currents. Upon this (question, which has been discussed 
with singular ability, but under different .aspects, by Dr. Car- 
penter and Mr. Croll, 1 cannot attempt hete to enter ; nor will 
1 venture to forestall, by any crude anJy'iis of my own, the nar- 
rative which Jhr W. 'J'homson has kindly undertaken to give of 
his own achievements and of those ol his ilaff during their long 
scientific cruise. 

Another expedition, which has more than fulfilled the cx])cc- 
tations of the jiublic, is Lieut. Cameron’s remarkable journey 
across the continent of Africa, Jl is by such cnlerpiises, hap])ily 
conceived and ably executed, that wc may hope at no distant day 
to see the Arab slave-dealer replaced by tlie legitimate trader, 
and the depiessed ])Oj)ulalions of Africa giadually brought wdtliin 
the pale ot civilised life. 

Eroiii the Noith I'olar Expedition no intelligence has been 
received ; nor can we expect for some time to hear whether it 
has succeeded in the crowning object of Arctic enterprise, fii 
the opinion of many, the results, .scientific or other, to be gained 
by a full survey of tl e Arctic legions can never be of such value 
as to justify the risk and cost which must be incurred. Hut it is 
not by cold calculations of this kind that great discoveiie.s are 
made or great enterprises achieved, 'I'lierc is an inwaid and 
irrepressible impulse-- in individuals called a sjiirit of adventure, 

' in nations a spirit of enterpiise — which impels mankind forw'aul 
( to explore every part of the world we inhabit, however inhos- 
pitable or difiicult of access ; and if the country claiming the 
) foremost place among maiitime nations shrink Irom an undei- 
laking because it is perilous, other countries wall not be slow to 
seize the post of honour. If it be possible for man to reach the 
poles of the earth, whether north or soutli, the feat must sooner 
or latei be accomplished ; and the country of the successful ad- 
vcntuiers will be thereby raised in the scale of nations. 

The passage of Venus over the sun’s disc is an event which 
cannot be passed over without notice, although many of the cir- 
cumstances connected with it liavc already become historical. It 
was to obseive this rare astronomical phenomenon, on the occa- 
sion of its foimer occurrence in 1769, that Capt. Cook’s memo- 
rable voyage to llie Tacific was undertaken, in the course of 
which he explored the coast of New South Wales, and added 
that great country to the possessions of the IJritish Crown. 

As the transit of Venus gives the most exact method of calcu- 
lating the distance of the earth from tlie sun, extensive prepara- 
tions were made on the last occasion for observing it at selected 
sltfdons — from Siberia in northern, to Kerguelen’s Land in 
southern latitudes. The great maritime powders vied with each 
other to turn the opportunity to the best account ; and Lord 
Lindsay had the spirit to equip, at his own expense, the most 
complete expedition which left the shores of this country. Some 
of the most valuable stations in southern latitudes were desert 
islands, rarely free from mist or tempest, and without harbours 
or shelter of any kind. The landing of the instruments was in 
many cases attended with great dijSiculty and even personal risk. 
Photography lent its aid to record automatically the progress of 


the transit ; and M. Janssen contnved a revolving plate, by 
means of which from filty to sixty images of the edge of the sun . 
could be taken at short intervals during the critical periods oC 
the phenomenon. 

The observations of M. Janssen at Nagasaki, in Japan, weresj 
of special interest. Looking through a violet-blue glass he saw 1 
Venus, two or three minutes befoie the transit began, having the \ 
appearance of a pale round spot near the edge of the sun, Im- t 
mediately after contact the segment of the planet’s disc, as seen 
on the face of the sun, formetl with what remained of this spot a 
complete circle. The pale spot when first seen was, in short, a 
partial eclipse of the solar corona, which was thus proved-beyond 
dispute to be a luminous atmosphere surrounding the sun. Indi- 
cations were at the satre time obtained of the existence of an | 
atmosphere around V enus. 

'J'he mean distance of the earth from the sun was long supposed 
to have been fixed within a very small limit of error at about ^ 
95,cx)0,ooo miles. The accuiacy of this number had already 
been called in question on lheon*tical grounds by Hansen and 
Level! ier, when Foucault, in 1862, decided the question by an 
experiment of extraordinary delicacy. Taking advantage of the * 
revolving-mirror, with winch Wheatstone had some time before 
enriched the jihysical sciences, Foucault succeeded in measuring 
the absolute velocity of light in space by cxjicriments on a beam 
of light, reflected backwards and forwards, within a tube little 
more than thirteen feet in length. Combining the result thus 
obtained with what is called by astronomers the constant ot 
aberration, Foucault calculated the distanceof the earth from the 
sun, and found it to be one-thirtictli part, or about 3,000 000 
miles, less than the commonly received number. This conrlu- 
sion has lately been confirmed by M. Cornu, from a new deter- 
mination he has made of the velocity oi light according to the 
method of f'lzeau ; and in complete accordance with these results 
are the investigations of f.evcruer, founded on a comparison with 
theory ol the obseivcd motions of llic sun and of the planets 
Venus and Mars. U icmains to be seen wlicther the recent 
cdiscrvatums of the transit of Venus, when reduced, will be suffi- 
ciently concordant to fix with even greater precision tlie true 
distance ot the earth from the sun. 

In lliis brief reference to one of the finest results of modern 
science, J Jiavt* mentioned a great name who^e loss England lias 
recently had to (h'plorc, aiul m connection with it the name of 
an illustiious physicist vvliose prematuie death depiived h ranee, 
a few years ago, of one of her liri^htest ornaments — Wheatstone 
and Foucault, ever to he remembered for their marvellous power 
of eliciting, like Galileo and Newton, from familiar phenomena 
the highest truths ot nature I 

The discovery of Huggins that some i»f the fixed stars aic 
moving towaids and others receding from our system, lias been 
fully confirmed by a careful seiies of observations lately made by 
Mr. Christie in the Ohscrvaloiy of GrccnwiUi. Mr. Huggins 
has not been able to discover any indications of a piopcr motion 
in the nebulie ; but this may aiise from the motion ot translation 
being less than the method would discover. Few achievements ' 
in the history of science are more wonderful than the measure- ‘ 
ment of the proper motions of the fixed stars, from observing tlie 
relative position of two delicate lines f>f light in the field of the f 
telescope. 

The observation of the American astronomer Young, th.U 
bright lint'-*, corresponding t(/ llie ordinary lines of Fraunhofer 
revtistd, may be seen in the lower strata of the solar atmosphcie 
for a few mcmicnls during a total eclipse, has been confirmed by I 
Mr. Slone, on the occasion of the total eclipse of the sun which/ 
occurred some time ago in Soutli Aliica. In the outer corona,! 
or higher regions of the sun’s atmosphere, a single giecn line' 
only was seen, tlie same which had been already described by 1 
Young. 

1 can Iicrc refer only in general terms to tlie observations of 
Ko^-coe and Schuster on the absorption-bands of ])otassium and 
sodium, and to the investigations of Lockyer on the absorptive 
powers of metallic and metalloidal vapours at dilTeient tempera- 
tures. From the vapour of calcium the latter has obtained two 
wholly distinct spectra, one belonging to a low, and the other to 
a high, temperature. Mr. Lockyer is also engaged on a new 
and gieatly extended map of the solar spectrum. 

Spectrum analysis has lately led to the discovery of a new ; 
— gallium — ^the fifth whose presence has been first indicated by \ 
that powerful agent. This discovery is due to M. Lecoq de 
lioisbaudran, already favourably known by a work on the appli- 
cation of the spectroscope to chemical analysis. 
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L. Our knowledge of aerolites has of ate years been greatly in- sidcring the little progress meteorology has made as a science 

creased ;* and I cannot occupy a few moments of your time more the results may be considered to be on the whole satisfactory! 

usefully than by briefly referring to the subject. So recently as Of the warnings issued of late years, four out of five were jusli! 

i860 the most remarkable meteoric fall on record, not even ex- fied by the occurrence ot gales or strong winds. Few storms 
cepting that of L’Aiglc, occurred near the village of New Con- occurred for which no wmnmgs had been given ; but unfortu- 
cord in Ohio. On a day when no Ihunder-douds were visible, nately among these were somo of Uu* heaviest gales of the peiiod. 

loud .^'ounds were heard resembling clai)s of thunder, followed The stations from which daily rcpoits are sent to the inetcoro* 

by a large fall of meteoric stones, some of which were distinctly logical ofijee in London embrace the whole coast of Weslein 

seen to strike the earth. One stone, above 50 pounds in weight, Kurope, including the Shetland Isles. It appears that atmo- 
burled itself to the depth of 2 feet m the ground, and when dug spheric disturbances seldom cross the AUanlic without being 
out was found to be still warm. In 1S72 another remarkable greatly altered in character, and that the origin of most of our 
meteorite, at first seen as a brilliant star vilh a luminous train, stoims lies eastwaid of the longitude of Newfoundland, 
burst near Orvinio in Italy, and .six fiagments of it w'ue after- As recards the velocity of the wind, the cu])-anemoineler of 
wards collected. I>r- Robinson has fully realised the cxpcctatiims ol its discoverer ; 

Isolated masses of metallic iron, or rather of an alloy of iron and and the venerable astronomer of Aimagh ha.s been engaged during 
nickel, similar in composition aiul properties to the iion usually the past summer, with all tlie ardour of youth, in a com sc of 
diffused in meteoric stones, have been lound here and llieic on laboiious exi)tiimcnU to determine the constants of his inslru- 

thesuiface t>f tl»e earth, .some of Imgc si/e, as one described ineiif. From seven years’ observ.alions at the Observatory ot 

by Fallas, which weighed about two-thiids of a Ion. Of the Armagh, he has iouiid that the mean velocity of the wind is 

meteoric origin of these masses of iron there is little room for greatest in the S.S. W. octant, and least in tlie opjmsile one, and 

doubt, although no rccoid exists ol their lall. Sir Kdward that the anumnt of wind attains a maximum in Janu.uy, after 
Salnne, whose life has been devoted wiih larc fidelity to (lie which it steadily decn.rses, with one slight exception, till Jiny, 
pun nil of science, and I0 whose untiring cfloits this A.s«‘Ociation augmenting again (ill the end of the year. 

largely owes tlic position it now occn})ics, was the piontci of the l*a.ssiijg to the subject of electricity, it is with pleasuu* that I 
ncwei discovei ies ill int ie<»i ic science. Liglil and fitly ycais ;*go have to announce tlic failure of a rccc'iil attempt to tle])iive 
he visited, with Caj)!. Ros.s, the noxthcin dioits of Ibftm’s R.iV, Oirstedt of his gieat discovery. It is gratifying thus to find high 
and made the inlcic.sting discovery tl-at iho knife -blades useil by icputntions vindicated, and names which all men love to honour 
the h>(iuiinniix in the vhinily iif the Arctic higidands wcie transniilltd with undiininidied lustre to iiosterity. At a foimer 
formed of nielc. ric iion. This ob'-civoliou wuis aftciw aids fnl'y nuetingofthls A'.sociation, lemarkabls for an uniisiialatteiid- 
conhimed; and scaKored blocks of mi let 11c iion have Ltii aiice ol dislingniohcd foieigncrs, the central figure was Ocistedt. 
found fiton time to tunc armind Lafiin’s Lav. Lut it was md On that occa.sion Sir John llerscbelm glowing language com- 
till 1870 that ll.e mcUoiic ticasuics of Lalhn’s Lay weie i inly pared Octsiedi’s discovery to the blessed dew of heaven wliich 
dijcovtpd. In that year NoidciiskioKl found, at apart of the only the mastermind could draw down, but which it W'as for othcis 
blioie difTiciilt of aj'pioaeh tvm in modetnle wcallier, (.norinous to turn to account and use for the feiiilisation of the earth. To 
blocks (d meteoric non, tlie largest wciidiiiig iu.a*ly twenty tons, Fi inklin, Volta, Coulomb, (terstedt, Ampere, Faraday, vSccbeck, 
imbedded in n lidge ol basaltic lork, 'J'lie interest of thi>» ob- and Ohm aie due the fuiulamenlal iliscoveries of modern electri- 
servation is gically enhanced ]> the cucumstanic that these city- -a science whose applications in Davy’s hands led to grander 
masses of mclioiic iion, like tJie basalt with which they are results than alchemist ever dreamed of, and in the hands of 
associated, do not belong to tlie ])re^ciit geological eiiocb, but olhci.s (among wJiom Wlieatstonc, Morse, and Tiiomson occupy 
must have fa) li'ii long befi re the actual airangement of land and the foieuiost place) to the marvels of the electric ttlegrajih. 
sea existed- duniig, in short, the middle 'Iciliaiy, or Miocoi»c When we piocecd from the actual jihenomena of electricity to the 
period of L) ell. 'J’he nietcAinc oiigin of these iron masses from inolei ulai conduions upon winch tliose jihenomena ilejientl, w'e 
( )vifak Jias been called in iiuestion by J.aw’rencc Smith ; and it nro confronUd w’llh ijuestions as recondite as any with which the 

is no doulit possilile that they may liave bcin laised by upheaval j hvsici',! lias h.ad to deal, but towards the solution of which the 

from the inlerioi of the earth. I have, indeid, myself .shown Iiy it'-caiches of Ibiraday have contribiiied tJic most precious mate- 
a majnicto-chcmicnl jiioccs^, that metallic non, in jiailicli > so li.d . The theory of eletliieal and magnetic action occupied 
line that they have never yet been netually seen, is cvtiywlnre fonmily the jiuwx'iful min Is ol Loi son, (been, and (rauss ; and 
diffused thiunj.’h (he Miocene basalt of Mie\c Mish, m Antiim, among the living it will siuely not be invivlioius to cite the names 
and may likewise be di.ccoveied by larcful .search in almost all of Weber, lieliuliolf'/, 'I'nonison, and Clerk Maxwell. The work* 
igneous end in many inelamorjihic locks. ThciC obseivalions ol the latter on elect licity is an original essay worth/ in every | 
have since been vei died by Rcuss in the case of the Bohemian way of (he great rcimtatioii and of the clear and far-seeing intellect* 
basalts. Lid, as legards tlie native iion of Ovifak, the weight ol its aid hoi. 

of evidence ajipeaib to be in favour of the conclusion, at wdneh Among recent investigations I must refer to Prof. Tail’s dis- 
M. Daubu'e, after a cnrcfnl discu.ssion of the subject, has arrived covery of tuiisccutive nciiiral jiunds in certain thermo-clectiic 
— that it is ii'ally of mtleoric origin, d'liis Ovifak iron is also junctions, fur whicli he was lately awaided the Keith piize, 

remarkable fioni containing a tonsidoable amount of carbon 'J liis dUcovery has been the remit of an elaborate investigation 

partly combined wdth the iron, jmrlly diffustal inrough the me- of the pioperties of thcrmo-cicctric cuiients, and is .s{K*ci<a]ly 
tallic iuas.s in a foim resembhng coke. In coi.iKction with this inteusling m rcfcicnce to the tlieory of dynamical elcctiicity. 
.subject, I must icfcr to the aide aud exhaustive memoiis of Nor can 1 omit to mention the veiy inti resting and original 
Maskelyne on the Lusli and other aerolites, to the discovery of exjieiiments of Dr. Kerr on tlie dielectric state, iiom which it 
vanadium by R. Apjohn m a mcieoiic iron, to the inieresting ajijieais that wJicn elccti icily of liigh lension is jiassed tlirough 
obscivations of Soiby, and to the leseavchcs of Daubree, dieicctiics, a change of inoiixular an augement occurs, slowly m 
'Wolder, Lawrence Smith, I'schennak, and othcis. the case of jolids, quickly in the case of liquids, and that the 

The important services which the Kew Obscivatoiy has ren- lines of elcctiic force aie in sonic cases lines of comjiression, in 

dcred to nietcoiology and to .<-olar jdiysics have been fully lecog- other cases lines of extension. 

nised j and Mr, (lassiot has had the gratification of witnessing C/f the many di.scoveiics in jiliysical science due to Sir William 

the final success of his long and noble cffoitsto place this ob- Grove, the earliest and not the lca.st hiiporfant is the battery j 

servatoiy upon a permanent footing. A physical observatory which bears Iii.s name, and is to this day the most jiowcrful of all 

for .somewhat similar objects, but on a laigcr scale, is in course voltaic arrangements ; but with a Crrove’s battery of 50 or even’ 

of erection, under the guidance of M. Janssen, at Fontenay, in 100 cells in vigorous action, the .spark will not jiass tlirough anj 
France, and others are springing up or already exist in Germany apjireciable distance of cold air. By using a very large number} 
*^nd Italy. It is earnestly to be hojied that tliis country will not ol cells, carefully insulated and charged with water, Mr. Gassiotj 
behind in providing jihysical observatories on a scale wuirthy succeeded in obtaining a short spark through air; and lately De| 
nation and commensurate with the importance of the La Rue and Muller h.ave constructed a large chloiide of silver] 

object. On this question I cannot do better than refer to the battery giving freely sparks through cold air, which, when a- 

Jiigh authority of Dr. Balfour vStewart, and to the views he column of jiure water is interposed in the circuit, accurately 

address last year to the Physical Section. resemble those of the common electrical machine. The length 

telegraphy, or the reporting by telegraph the slate of of the spark increasing nearly as the square of the number of 
nf Jt selected stations to a central office, so that notice cells, it has been calculated that with 100,000 elements of this 

01 me probable approach of storms may be given to the sea- battery the discharge should take place tlirough a distance of no 

ports, has become m this country an organised system ; and con- less than eight feet in air. 
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In the solar beam we have an agent of surpassing power, the 
investigation of whose properties by Newton forms an epoch in 
the history of experimental science scarcely less important than 
the discovery of the law of gravitation in the history of physical 
astronomy. Three actions characterise the solar beam, or, 
indeed, more or less that of any luminous body — the heating, the 
physiological, and the chemical. In the ordinary solar beam we 
can modify the relative amount of these actions by passing it 
through different media, and we can thus have luminous rays 
with little heating or little chemical action. In the case of the 
moon’s rays it required the highest skill on the pait (T Lord 
j Rosse, even with all the resources of the observatory of 
I Parsonstown, to investigate their lieating properties, and to 
, show that the surface of our satellite facing the earth passes, 

' during every lunation, thiougli a greater range of tenipcra- 
j ture than the difference between the freezing- anil boiling-points 
) of water. 

But if, instead of taking an ordin.ary ray of light, we analyse 
it as Newton did by the jirism, and isolate a very fine line of the 
spectrum (theoretically a line of infinite tenuity), that is to say, 
if we take a ray of definite refrangihility, it will be found impos- 
s l)le, by screens or otlicrwise, to .alter its properties. It was his 
clear perception of the truth of this principle that led Stokes 
to his great discovery of the cause of epipolic dispersion, 
in which he showed that many bodies had the power ol absorb- 
ing daik rays of high refrangihility and of emitting them as 
luminous rays of lower refrangihility — of absorbing, in short, 
darkness and of emitting it as light. It is not, indeed, an easy 
matter in all cases to say whether a given eff^ecl is due to the 
action of heal or light j and the question which of these forces 
is the efficient agent in causing the motion of the tiny discs in 
Crookes’s radiometer has given rise to a good de.d of discussion. 

• The answer to this question involves the },ame principles as those 
by which the image traced on the daguerreotype plate, or the 
'decomposition of carbonic acid by the leaves of jdanl'-, is lefened 
to the action of light and not of heat ; and applying (hc^c piin- 
' ciples to the experiments made with the radiometer, the weight 
ol evidence apjiears to be in favour of the view that the repulsion 
of the blackened surfaces of the discs is due to a thermal leactioii 
occurring in a highly rarefied medium. 1 have myself had the 
pleasure of witnessing many of Mr. Crookes’s experiments, and I 
cannot sufficiently express my admiration of the care and skill 
with which he has jiursued this investigation. The rcmnikable 
lepiilsions he has observed in the most perfect vacua hitherto 
attained are interesting, not only as having led to the consti-uc- 
tion of a beautiful instrument, but as being likely, wdicii the 
subject is fully investigated, to give valuable data for the theoiy 
of molecular actions. 

A singular pro])erty of light, discovered a short time ago by 
Mr. Wilioughliy Smith, is its power of diminishing the electrical 
'resistance of llie clement selenium. This property has been 
ascertained to belong chiefly to the luminous rays on the red 
'• side of the spectrum, being nearly absent in the violet or more 
j refrangible rays and also in heat-rays of low refrangihility. The 
' recent experiments of I’lof. W. G. Adams have fully established 
I the accuracy of the rcmaikable obseivation, first made by Lord 
f Rosso, that the action appeared to vaiy inversely as the simple 
distance of the illuminating source. 

Switzerland sent, some years ago, as its representative to this 
country, the celebrated De la Rive, whose scientific life formed 
lately the subject of an eloquent from the ]ien of M. Dumas. 
On this occasion we have to welcome, in General Meiiabrea, a 
distinguished representative both of the kingdom of Italy and of I 
Italian science, ilis great work on the determination of the 
pressures and tensions in an clastic system is ot too abstruse a 
character to be discussed in this address ; but the principle it 
/contains may be briefly stated in the following words : — ** When 
any elastic system places itself in equilibrium under the action of 
external forces, the work developed by the internal forces is a 
minimum,” General Menabrea has, how^ever, other and special 
claims upon us here, as the friend to whom Babbage entrusted 
the ' " 1 1 .1- - -r i--_ 

ana! 

which , _ 

later life. The latest development of this conception is to be 
ffound in the mechanical integrator of Prof. J. Thomson, in which 
motion is transmit ed, according to a new kinematic principle, 
from a disk or cone to a cylinder through the intei*vention of a 
loose ball, and in Sir W, Thomson’s machine for the mechanical 
integration of differential equations of the second order. In the 
exquisite tidqji machine of the latter we have an instrument by 


means of which the height of the tide at a given port can be 
accurately predicted for all limes of the day and night. 

The attraction-meter of Siemens is an instrument of great ' 
delicacy for measuring horizontal attractions, which it is proposed 
to use for recording the attractive influences of the sun and moon, 
upon which the tides depend. The bathometer of the same able 
physicist is another remarkable instruincnt, in which the constant 
force of a spring is opposed to the variable pressure of a column 
of mercury. By an easy observation of the bathometer on ship- 
board, the depth of the sea may be approximately ascertained • 
without the use of a sounding-line. 

The T.oan Exhibition of Apparatus at Kensington has been a 
com])lele success, and cannot fail to be useful both in extending 
a knowledge of scientific subjects and in jiromoting scientific 
research throughout the country. Unique in character, but most 
interesting and instructive, this exhiliition will, it is to be hoped, 
be the precursor of a i'>ermancnt museum of scientific objects, 
which, like the present exhibition, shall be a record of old as 
well as a representation of new inventions. 

It is often di f'cult to draw a distinct line of separation between 
the physical and chemical sciences ; and it is perhaps doubtful 
whether the division is not really an artificial one. The chemist 
cannot, indeed, make any large advance without having to deal 
with physical principles ; and it is to Boyle, Dalton, Gay-Lussac, 
and Graham that we owe the discovery of the mechanical laws 
which govern the properties of gases .and vapours. Some of 
these laws liave of late been made the subject of searching 
inquiry, which has fully confirmed their accuracy, when the 
body under examination apj)roaches to what has not inaptly 
been designated the ideal giscous state. But when gases are 
examined under varied condiiions of pressure and temperature, 
it is found that these laws are only ])arUcular cases of more 
geneial laws, and that the laws of the gaseous slate, as it exists 
in nature, althougli they may be enunciated in a precise and 
tlcfiuitc loim, aie very diffeient from the simple expressions 
which apply to the ideal condition. The new laws become 
in the turn inapplicable when from the gaseous slate proper 
we pass to those intermediate conditions which, it has been 
shown, link with unbiokeii continuity the gaseous and liquid 
states. As we a])proach tlie liijuid stale, or even when we reach 
il, the problem becomes more complicated ; but its solution even 
in these cases will, it may confidently be expected, yield to the 
puw’eilui means ol investigation we now po«:scss. 

Among the more inq^ortant researches made of late in physical 
chemistry, I may mention those of F. Weber on the specific beat 
of carbon and the allied elements, of Berthelot on thcrmo-cbc- 
mistry, of Bunsen on spectrum analysis, of Wullner on tbebind- 
antl linc-.spectra of the gases, and of Guthrie on the chryo- 
liydiates. 

Cosmical chemistry is a science of yesterday ; and yet it 
already abounds in facts of the highest interest. Hydrogen, 
which, if the absolute ztro of the ])hysicist does not bar the way, 
we ni.ay hope yet to see in the metallic form, appears lobe every- 
where present in the universe. It exists in enormous quantity in 
the solar atmosphere, and it lias been discovered in the atmo- 
spheres of the fixed stars. It is present, and is the only known 
element of whose presence we are certain, in those vast sheets of 
ignited gas of wdiicli the nebula oropci aic composed. Nitrogen 
IS also widely diffused among the stellar bodies, and carbon has 
been discovered in more than one of the comets. On the other 
hand, a prominent line in the si)ectrum of the Aurora Borealis 
has not been identified with that of any known element ; and 
the (}uestion may be asked : -Does a new clement, in a highly 
rarehed state, exist in the upper regions of our atmosphere ? or 
are wc, with Angstrom, to attiibule this line to a fluorescent or 
phosphorescent light produced by the electrical discharge to 
which the aurora is due? 'I'his question awaits further obser- 
vations before it can be definiuly settled, as does also that of the ' 
source of the rematkablc green line which is everywhere con- 
spicuous in the solar corona. 

I must here pause for a moment to pay a passing tribute to the 
memory of Angstrom, whose great work on the solar spectrum 
wdll always remain as one of the finest monuments of the science 
of our period. The influence, indeed, w’hich the labours of 
Angsliom and of KirchholT have exerted on the most interesting 
portion of later physics can scarcely be exaggerated ; and it may 
be truly said that there are few men whose loss will be longer 
felt or more deeply deplored than that of the illustrious astro- 
nomer of Upsala. 

I cannot pursue this subject further, nor refer to the other 
terrestrial elements which are present in the solar and stellar 
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atmospheres. Among the many elements that make up the vast chambers, maintained throughout the summer at a constant 
ordinary aerolite, not one has been discovered which does not temperature by a thick covering (.)f ice. 

occur upon this earth. On the whole, we arrive at the grand I have now completed ihK brief review, rendered difficult by 
conclusion that this mighty universe is chiefly built up of the the abundance, not by the lack of materials. Kveii confining our 
same materials as the globe we inhaliit, attention to the few branches of hcicncc upon wliich 1 have 

,i In the application of science to the useful purposes of life, ventured to touch, and omitting altogether the whole range of 
• chemistry and mechanics have run an honourable race. It was pure chemistry, it is with regret that 1 find myself constrained to 
in the valley of the Clyde that the chief industry of this country make only a simple reference to the imporiant work of Cayley on 
received, within the memory of many here present, an extra- the Mathematical Theory of Isomers, and U> elaborate memoirs 
ordinary impulse from the apjdication by Neilson of the hot which have recently appeared in tlcim.iny on the reflection of 
blast to the smelling of iron. The Ilessemcr steel process and heat- and light-rays, and on the siiecific heat and conducting- 
the regenerative furnace of Siemens are later applications of high power of gases for heat, by Knoblauch, E. Wiedemann, Winkel- 
scientific principles to the same industry. Hut there is ample mann, and Buff, 

work yet to be done. 'J'he fuel consumed in the manufacture of The decline of science in England formed the theme, fifty 

iron — as, indeed, in every furnace where coal is used — is greatly years ago, of an elaborate essay by Babbage ; but the lirllliant 
in excess of what theory indicates; and the clouds of smoke discoveries of Faraday soon after wiped off the reptoaeh. twill 
which darken the atmosiihere of our manufacturing towns, and not venture to say the alarm which has lately arisen, here and 
even of whole districts of country, arc a clear indication of tlie elscwliere, on the same .subject will prove to be equally gruund- 
waste, but only of a small portion of the waste, arising from less. The duration of every great outburst of human activity, 

imperfect combustion. The depressing effect of this atmosphere whether in art, in lileratuie, or in science, h.is always lieeii shoil, 

upon the working population can scarcely be ovenated. Their and experimental science lias made gigantic advames during 
pale — I had almost siid etiolated— faces aie a sure indication nf the last three centuries. The evidence of any great failure is 
theabsenceof the vivifying influence of the solar rays, so essential not, however, very manife.st, at least in the physical mmcuccs. 

to the maintenance of vigorous health. The chemist can furnish The iouinal of J'oggendoiff, wliich has long been a faillifiil 

a simple test of this state of the atmospheic m the absence of record of the progi ess of physical research throughout the vvoi Id, 
ozone — the active fjrm of oxygen-Trom the air of our large .shows no sign of tl.igging ; and tlic Jiibelbind by ulncli t^ennmy 
towns. At some future day the effoits of science to isolate, by cclebiattd the fiftieth year of Boggcndui If ’s iinaluable seiviees 
a cheap and available process, the oxygen of the air for industrial v.as at the same lime an ov.ition to a scientific veteran who has 
])uri uses may be icwarded with success. The effect of such a pcihaps done more than any man living to encourage the liighcst 
discovery w’ould be to lediice the consumption of fuel to a frac- forms of research, and a ]n()or that in Northern Kuro])e tlie phy- 
lional part of its present amount; and although the caibonic acid sic.al sciences cimlimie to be ably and actively cuUivatid. If m 
would icmain, the smoke and carbonic oxide would di^ppear. chemistry the case is somewhat worker, the explanation, at least 

But an abundant supply of pure oxygen is not now within our in this country, is cliicfly to be found in the demand on the part 

reach ; and in the meantime may I venture to suggest that in of the jmblic for piofcssional aid from many of our ablest 

many localities the waste jirodiicts of the fiiiihice might be caiiied chemists. 

off to a distance from the busy human Jiive by a few hoii/ontal But whatever view be taken of the actual condition of 
flues of laigc dimensions, terminating in lofty cbimneys on a .suentific research, thc*'e can ho no doubt that it is both the 
hill side or distant plain? A .system of this kind has long been duty and the interest of the countiy to cncour.age a jiiirsuit so 
cnqdoyed at the mcicurial mines of Idria, and in other smelting- ennobling in itself, and fiaught wdtli such im]»ortant consequences 
woiks whcic noxious va])ours are di->engaged. With a little care to the well-being of the community. Nor is there any (|uc.*-tum 
_ in the arrangements the smoke would be wholly deposited, as in whicli this Association, whose special aim is the advancement 
i flue dust or soot, in the hoiizoiital galleries, and would be avail- of science, can take a deeper interest. The ])ublic mind has also 

able for the use of the agricultuiist. been aw.ikcned to its importance, and is ]>rei ared to aid in 

The future historian of organic chemistry will have to record cai lying out any proposal which olfcis a reasonable prospect of 

a succosion of beneficent triumphs, in which the tffort.s of advantage. 

science have led to results of the highest value to the well-being In its recent iliasc the que.stion of scientific research has been 
of man. Tlie discovciy of quinine has piobably saved more mixed up with contemplated changes in the great Universities of 
human life, with the exception of that of vaccination, than any England, and (laiticuJarly in the Univenity of (Oxford. The 
discovery of any age; and he who succeeds in devising an arti- n.uional infeicsts involved on all sides are immense, and a false 

licial method of jirepaiing it will be truly a benefactor of the step once tdvcn may lie inctrievable. It is witli diffidence that 

race. Not the least valuable, as it lias been one of the most I now refer to the subject, even after having given to it tlie most 

.successful, of the woiks [of our Govcnimeiit in India has been anxious and careful cunsidciation. 

the planting of the cinchona-tice on the bluj»es of the Himalaya. As regards the higher mathematics, ihcir cultivation has hitherto 
As artificial methods arc discoveied, one by one, of prcpaiing beenchiefly confined to the Universities of Cambridge and Dublin, 
the jiroximate pi incipics of the useful dyes, a tcmiiorary derange- and tw'O great mathematical schools will jirobably be suffi- 
meiit of irdu‘‘lry oceuis, but in the end the waste materials tient for the kingdom. The case of the jihysical and natural 

of our inanuf.ictures set free large poitiuns of the soil for the sciences is different, and they ought to be culiivalcd in the 

production ol human food. laigest and widest sense at every complete university. Nor, in 

^ The ravages of in.<«ccts have ever been tlie tciror of the agri- u[)plying this remark to the English Universities, must we forget 
ciilturist, and the injury they inflict is often incalculable. An that if Cambiidgew^as the wrtZ/r of Newton and Cavendish, 
tnemy of this class, earned over from Ameiica, threatened lately Oxford gave birth to the Royal .Society, The ancient renown of 
with ruin some of the finest vine districts in the south of France. Oxford will surely not suffer, wliilc lier inattrial position cannot 
The occasion has called foith a chenjist (jf high renown ; and in fail to be strengthened, by the cxj»ansion of scientific sturiies and 
a classical memoii lecently published, M. Dumas ajqiears to have the encouragement of scientific research within her walls. Nor 
resolved the difficult problem, llis method, although imme- ought such a propo.^al to be regarded as in any way hostile to 
diately ajiplied to the rhylhweui of the vine, is a general one, the literary studies, and especially to the ancient classical studies, 
and will no doubt be found serviceable in other cases. Jn the which have alw’ays been so carefully clierished at Oxford. If, 
apterous state the Phylloxera attacks the roots of the plant ; and , indeed, there were any such risk, few would liesitate to exclaim 
the most efficacious method hitherto known of destroying it has 1 — let science shift elsewhere for her.«!cir, and let literature and 
been to inundate the vineyard. After a long and patient investi- philosophy find shelter in Oxford 1 But there is no ground for 
gation, M. Dumas has discovered that the sulphocarbonatc of j any such anxiety, literature and science, philosophy and art, 
potassium, in dilute solution, fulfds every condition required from when properly cultivated, far from opiio.a'ng, will mutuaiVy aid 
^ insecticide, destroying the insect without injuring the plant, one another. There will be ample room for all, and by judicious 
I he process requires time and patience ; but the trials in the . arrangements all may receive the attention they deserve. 

l^nve fully confirmed the cxjieriments of the laboratory. • A University, or Stadium Generale, ouglit to embrace in its 
1 he application of artificial cold to practical purposes is rapidly I arrangements the w^hole circle of studies which involve the 
extending ; and, with the improvement of the ice machine, the material interests of society, as well as those which cultivate 
intluence of this agent upon our supply of animal food from intellectual refinement. The industries of the country should 
oistant countries will undoubtedly be immense. The ice machine look to the universities for the development of the principles of 
IS already employed in paraffin-works and in large breweries; applied as w’ell as of alistract science; and in this respect no 

and the cunng or salting of meat is now largely conducted in institutions have ever had so grand a possessioib within easy 
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reach as have the universities of England'at this conjuncture, if 
only they have the coinage to seize it. With their historic repu- 
tation, their collegiate endowments, their commanding influence, 
Oxford and Cambiidgc should continue to be all that they now 
are ; hut they should, moreover, attract to their lecture-halls and 
working cabinets students in large numbers ]>reparing for the 
higher industrial pursuits of the country. 'I'hc great physical 
laboratory in Cambridge, founded and ((juippcd by the noble 
representative of the House of Cavendish, has in this respect a 
])eculiar significance, and is an important step in the direction f 
have indicated. But a small number only of those for wdiom 
this temple of science is designed are now to be found in Cam- 
biidge. It remains for the University to pcrfin'in itspiU, and 
to widen its pormls so that the intioii at large may reap the 
advantage of this well-timed foundation. 

If the Universities, in accord.ince with the spirit of their 
statutes, or at Ici&t of ancient usage, would demand fioin the 
candidates for some of the higher d grece proof of original 
powers of investigation, tlicv would give an impodaiit stimulus 
to the cultivation of science. '1 he exanijile of many conUnental 
nniversiiic5, and among otiicrs ot the veiier.iblc Universilv of 
i.eyden, may here he mentioned pioof essays lecently 

written for the degiec of Doctor of Science in Leyilcn, one by 
\an dcr Waal>, the other by 1 .oten?, aic works of unusual merit ; 
and another pujiil of Profes'^or Kijkc is now engaged jii an 
elnhorate experimental research as a <[iialifica(km lor the same 
degree. 

The endowment of a body of scientilic men devoted ex- 
clusively to oiiginal reseaicb, without the duly of teaching or 
other occupation, has ol late been strongly advocated in this 
country ; and M. Kieniy ha, given llie wc’glit ol his high 
authority to a somewhat simvlai piojiosal for the cucouT.v’Cmcnt 
of reseaich in France. I will not attempt to discuss the subgct 
as a national question, the more so as aftci having given the 
proposal the mo.sl carclul consideration in iny power, and turned 
it round on every side, i have failed to dUcover how it coulil be 
woiked so as to secure the end in view. 

But whatever may be said in fivour of the endovvmenl of f)iiic 
reseaich as a national question, the Umversiiits ought siiicly 
never to be asked to give their aid lo .i measuie which would 
separate the higher inti fleets of the tountry fMin the flower < f 
its youtli. It is only through the influence of original minds that 
any great or enduiing impTcssion can he ])iodiiced on the liopcful 
student. Without oiigiiial poiver, and tlie habit of e\eicioing ii, 
you may have an able instructor, but you cannot have a great 
teacher. JVo man can be expected lo train others in li ibits of 
observation and thought lie has never acquired himself. In every 
age of the w'orld the great schools of learning have, as in Athens 
of old, gathered aiouiul great and original minds, and never 
more con.spLcuously Ilian in the modern schooK of chemistry, 
which reflected the genius of l.iebig, Wohler, Bunsen, and 
Hofmann. 'I'hese schools have been nurseries of oiigiiialrcseareb 
as well as models of scientific teaching : and sludems attracted 
lo them from all countries became enthusiastically devoted to 
.science, while they learned its methods from example even more 
than from precept. Will any one have the courage to assert 
that organic chemistry, with its many applications to the uses 
of mankind, would Iiave made in a lew short years the mai vellous 
strides it has done, if Science, now as in inedueval times, had 
liursucd her work in strict seclusion, 

Scniot.4 ab nostris rcbin, sciunctaqiie Jon^e 

Jpsa iui*> i>olleiis opibus, ml mdiij.i iiostn i 

But while the Universities. ought not to apply their resources 
in support of a measure which would render tlieir teaching 
inefiective, and would at the same time diy iqi the siirings of 
intellectual growth, they ought to admit freely to university 
positions men of high repute from other universities, and even 
without academic qualitications. An honorary degree does not 
necessarily imply a university education ; but if it have any 
mepi^ing at all, it imjdics that he who has obtained it is at least 
on a level with the ordinary graduate, and should be eligible to 
university positions of the highest trust. 

Not less important would it be for the encouragement of 
learning throughout the country that the English Universities, 
remembering that they were loumled for the same objects, and 
derive their authority from a common source, should he prepared 
to recognise the ancient Universities of Scotland as freely as they 
have always recognised the Elizabethan University of Dublin. 
Such a measure would invigorate the whole university system of 
the countryVore than any other I can think of. It would lead 


to the strengthening of the literary element iu the northern, and 
of the practical element in the southern Universities, and it would 
bring the highest teaching of the country everywhere more fully 
into iiarmony with the requirenierils of the times in which we 
live. As an indirect ll‘^llU, it c»)uhl not fail to give a powerful 
iinpulse to literary pursuit-^ as well as lo scientific investigations. 
Professors would be piomoted from smaller positions in one 
univerdly to higher ])ositions in .another, after they had given 
proofs of indu^tiy an 1 ability; and stagnation, hartful alike to 
professorial and profc-.'.l inal lilc, would be efrectiully prevented. 

If this union w'ere cs'ablisliLd nniong the old Universities, and 
if at the same Utu<* a new Unu cisity (as I myseif ten years ago 
eaineslly jiroposed) were foundid on sound principles amidst 
the great ])opulations of Lancashiie and Yoikshirc, the uni- 
veisiiy system the eouiAiy w- uld gradually vreeive a large 
and useful extension, and, widioiu losing any of its present 
valuable charactti istics, would become nioie intimately related 
than hitherto with tliose gicat indusliiLS uiion which mainly 
de)»cnd the strength and wcaltli of the mtion. 

It may perhaps .apoear to ni iny a p ir.idoxical assertion to 
maintain tJiac the industries of Ih ^ coimti y should look to tlic 
calm and scivne i-{‘>doo'> of ( )Kford and <kiuil)ridge lor help in 
tire troublous timc'. of which we have now a sharp and severe 
note of w'aiaiiig. But I have not spoken on liglit grounds, nor 
wdlhoiit due consideration. If (lieat Biitain is lo retain the 
Commanding jursition she lias ,0 long oceiiiiicd in skilled manu- 
facture, the easy wavs which (owing ])utly to the higdi qualities 
of hirpeo()Iv‘, paitly to the atlvautagcs of her insular position 
an.l mineral w’eallli) have siiriiced foi the pa-.t, wall not be found 
to siihicc for the future. 'Fire highest training which can be 
bioiiglu lo b^ar on jiractical ience wall be impcial ively reijuired ; 
and it wall be a fatal p bey if that tiainiug is to be sougla for in 
foreign lands because it cninot be obtamril at home. Tlic . 
coLint-'y which depends unduly on the .stranger foi llie education 
of ill skilled men, or neglects in hs highest places this piimaiy 
duty, in ly exjicct lo find the di immi for such skill gradually 
pass away, and along wulh it the ludiisfiy for whi( h it was 
w'ante 1. 1 do not cbinn lor scientific education inoie than it wall 

accom[)!isli, nor can it ever replace the aficr-tiaining of the wauk- 
sliop or factory. Kara and povveiliil uiiiuK have, it is true, often 
been iiidej lends nt of if ; but high cdueation always gives an 
(iiormoiis advantage lo the country w lieie it pievaiB. Let no 
one suiip.ise lam now icfciring to eleintnliry in.struclion, and 
imich Ic s to the .active v.'oik which i-. going on eveivwduue around 
us, in preparing foi examinations ol all kiiuis. 'Fln.se tliirig.s arc 
all v< ly uocful in their wsiy ; l)iit it is not by them ahme that the 
practical arts are to be sustained in the country. It is by e<lu- 
cation iu its highest sense, based on a broad scientific fomidntion, 
and leading to the application ol science to practical purposes — 
in itself one of the noljlest ]uirsuits of the human mind— that this 
result Is to be reached. 'Fliat education of this kind can be 
most effectively given in a university, or iu an institution like the 
Polyteihnic School of Zurich, which differs from the scientific 
side of a university only m name, and lo a large extent supple- 
ments the teaching of an actual university, I am firmly con- 
vinced ; and for this rea'.on.- among other.s, I have always 
deemed the establishment in this country of ICxamining Boards 
with the power of granting degrees, but with none of the higher 
and more imjiortant functions of a uiiivcisity, to liave been a 
measure of questionable utility. It is to Oxford and Cambridge, 
widely extended .as they can leadily be, that the country shoulil 
chiefly look for the development of practical .science ; they have 
abundant resources lor the ta-.k ; and if they wisli to secure and 
strengthen their lofty position, they can do it in no way so 
eflectually as by showing that in a green old age tlity preserve 
the vigour and elasticity of youth. 

If any are disposed to think that I have been caiiying this 
meeting into dream-land, let them pause and listen to the result 
of similar efforts to those I have been advocafing, undertaken 
by a neighbouring country when on the verge of ruin, and 
steadily pursued by the same country in the climax of its pros- 
perity. *‘The University of Beilin,” to use the words of Hof- 
mann, ‘Hike her sister of Bonn, is a creation of our century. 

It was founded in the year 1810, at a period when the pressure' 
of foreign domination weighed almost insiipportably on Prussia ; x 
and It will ever remain significant of the direction of tlic German j 
mind that the great men of that time should have hoped to de- ' 
velop, by high intellectual training, the forces necessary for the 
regeneration of their country. It is not for me, especially in 
this place, to dwell upon the great strides which Northern Ger- 
many has made of late years in some of the largest branches of 
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industry, and particularly in those which give a free scope for 
the application of scientific skill. “ Let us not suppose, * says 
Ml Wurtz .n his recent report on Artificial Dyes, **that the 
distance is so great between theory and its industrial applications. 
This report would have been written in vain, if it had not 
brought clearly into view tlie immense influence of pure science 
upon the progress of industry. If unfortunately the sacred flame 
ot science should burn dimly or be extinguished, the practical 
arts would soon fall into rapid decay. The outlay which is in- 
curred by any country for the promotion of science ami of high 
instiuction will yield a certain return ; and (t. rniaiiy has not had 
long to wait for the ingathering of the fruits of her far-sighted 
policy. Thirty or forty years aRO, industry could scarcely be 
.said to exist there ; it is now widely spread and successful.” As 
an illustration of the truth of tliese remarks, I may refer to the 
newest of Eurujican industries, but one which in a short space 
of time has attained considerable magnitude. It appears (and I 
make the statement on the authority of M. Wurtz) diat the arti- 
ficial dyes produced last year in Gcrinniiy exceeded in value those 
of all,the rest of Eurojic, including England and France. Vet Ger- 
many has no special advantage for this nianulaeture except the 
training of her practical chemists. We are not, it is true, to 
.attach undue importance to a single case ; but the rapid growth 
of other and larger industries points in the same direction, and 
will, J trust, secure some consideration fur the suggestions 1 have 
ventured to make. 

The intimate relations which exist between abstract science 
and its applications to tlie uses of lite have always been kept 
steadily in view by this Association, and the valuable Reports, 
wliich arc a moiuimtril to the industry and zeal of its members, 
embrace every part of the domain of sc'iencc. It is with the 
greater confidence, therefore, that I have ventured to suggest 
from this chair that no partition w-all should anywhere be raised 
uj) between pure and apiilicd science. 

The same sentiment animates our vigoioiis ally, the French 
Association for the Advancement of Science, which, rivalling, 
as it already does, thi« Association in the high scientific 
character of its proceedings, bids fair in a few years to call 
forth the same interest in science and its results, throughout 
the great provincial towns of b'raiice, which the Jhitish Asso- 
ciation may justly claim to have alrcatly effected in this country. 
No better proof cm )/C given of the wide base upon which the 
French Association rests than the fact that it was presided 
over last yeai by an able representative of commerce and 
industry, and this year liy one who has long licld an exalted 
position ill the woi id of science, and has now the rare dis- 
tinction of reju'eseuting in her histone Academies the literature 
as well as the science ot Fiance. 

Whatever be the icsult ol our clfoils to advance science and 
industry, it requiies no gift of prophecy to declare that the 
bouiidles'^ resources which t'le supreme Author and Upholder of 
the Univeise has piovideil for the use of man will, as time rolls 
on, be more and more fully applied to the impiovement of the 
physical, and, through the iinprovemciiL of the physical, to the 
elevation of the moral condition of the human family. Unless, 
however, the history of the lutute of our race be wholly at va- 
riance wdtii the history of the past, the progress of mankind will 
be marked by alternate periods of activity and repose ; nor will 
',it be the work of any one nation or of any one race. To the erec- 

I tion of the edifice of civilised life, as it now exists, all the higher 
races of the world have contributed ; and if the balance were 
^accuiately struck, the claims of Asia for her portion of the work 
would 1)0 immense, and those of northern Africa not insignifi- 
cant. Steam-power has of late years produced greater changes 
than probably ever occurred before in so short a time. Rut 
the resources of nature are not confined to steam, nor to the 
( combustion of coab The steady water-wheel and the rajiid tur- 
i bine are more perfect machines than the stationary steam-engine ; 
and glacier- fed rivers with natural reservoirs, if fully turned to 
I account, would supply an unlimited and nearly constant source 
of power, depending solely lor its continuance upon solar beat. 
Rut iiy immediate dislocation of hidustry is to be feared, al- 
though the turbine is already at work on the Rhine and llie 
Rhone. In the struggle to maintain their high position in 
^ence and its ajiplications, the countrymen of Newton and 
Watt will have no ground for alarm so long as they hold 
fast to their old traditions, and remember that the greatest 
nations have fallen when they relaxed in those habits of 
mtelligent and steady industry upon which all iiermanenl success 
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Oi'icNiNG Address ry I’rui. j. Young, M.D., F.G.S., 
PURSIDENT 01. 'lUK SECTION. 

When the British Association nu;L in C.lasgow twenty-one 
years ago, Sir Roderick Muidiisou pK^ided over Section C, 
and was surrounded by a brilliant company, wliose names, now 
historical, were even then familiai for their accuracy of observa- 
tion, for philosophic gcnerali<^ation, and foi the eloquence with 
w'hich their science was clothed in words that charmed while 
they instructed. I.ycll, Hugh Miller, Sedgwick, {uke-,, Smith 
of Jordan Hill, Thomas Graham, Agassiz, SiUci, Leonard 
Horner, John Phillips, Robert Chambers, II. D. Rogeis, 
Charles MacUren, Sir W. Logan. The list is a heavy one even 
for twenty-one years, and the changed circumstances will be 
fully realised by Nicol, Harkness, Kgerton, Darwin, Ramsay, 
and others when they find Murchison’s jdace occujued by one 
who holds i( rather liy the courtesy of the Council to the Insii- 
tution in which we aie assembled than by any claim he has to 
the honour. 

It would be out of place for me to do more than icfcr to the 
geological advantages which have given to Glasgow iis com- 
mercial greatness. In the Handbook prepared at the instance 
of the Local Committee will be found gaiheicd together all the 
positive knowledge wc possess regarding the mineralogy, strati- 
graphy, and pal.eontology of the west of .Scotland. The speci- 
mens themselves arc exhibited in the Hunterian Museum and 
in the Corporation Galleues ; and 1 take it upon me to say the 
Glasgow geologists are as ready as ever to assist the investig«itions 
of students in special departments with all the material whicli 
riclily fossiliferous strata yield amt the careful skill of assiduous 
collect! »rs can secure. 

'J'hifs relieved from entering into local details, I would ask 
your attention for a short while to some of the difficulties which 
a teacher experiences in,siimmari ,ing the principles of geology 
for liis students. 

1 may be panloned for reminding you that as yet there are in 
Scotland only two .specially endowed teachers of geology. In 
the Univcrbities, that science for which Scotsmen had done so 
much received only the odd hours spared Irum zjology. In 
iS'17 the two courses were .‘separated in Gla.sguw ; in iSyo Sir 
R. 1 . Murchison founded the (’hair of (icoJogy in Edinburgh ; 
111 1S76 Mr. llonyman Gillespie endow eil a Lectureship on 
Geology in (Rasgow, not separating it from AOuJoj^yj but rather 
desiring the two to remain associated, while means were pro- 
vided for tutorial instruction in the elementary work of the class. 
When next the Associalion meets in Glasgow, I hope that the 
service^* wduch science has rendered to mining and metallurgy 
may have been recogniseil by those who have reajicd the benefit. 
During the efiorts ot years to obtain ]>rovision for systematic 
teaching in mining and metallurgy, ])ractical and scientific have 
always been set m opposition by tliose whom I addressed. In 
another twenty years it may have become apparent that it is 
j>o.ssil>le for a man to be both ])racticdl and scientific, and that 
the combination is most conducive to economy. 

Geology occupies the anomalous position of being a science 
without a siiecial terminology — a position largely the result of 
its history, but to some extent inheient in its subject-matter. 
Treated of by Hutton and Flayfair and their opponents in the 
ordinary language of conversation, current phrases were adojJted 
into science not so much acquiring special meanings as adding 
new ambiguities to those already existing. Every one seemed to 
understami them at once ; and tims, as no one was obliged to 
attach very precise meanings to them, the instruments of research 
became its impediments, and tlie phrases in common use at the 
lieginning of the century have transmitted to the present day the 
erroneous ideas of those by whom they were first employed. 
When Lyell, in 1832, methodised the knowledge accumulated 
prior to that date, he had, in organising the science, to choose 
between inventing an appropriate terminology and adopting that 
in common use. By doing the latter he promoted the popularity 
of the science, though at the cost of some subsequent confusion ; 
by attempting the former he would have set in arms against him 
those who would, according to the pedantry of the time, have 
denounced his neologisms and formed in them a decorous veil 
for the objections whicli they entertained on other grounds to his 
view’s. Lyell was not the man to face the latter difficulty, nor 
can it be charged against him that he was wittingly neglectful of 
the interests of science. Rut to the use of conversational language 
are traceable certain assumptions to which I desire to draw your 
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attention. In venturing criticism of this kind, I am not un- 
mindful of the Nemesis which has overtaken my colleague, Sir 
"W, Thomson, for his comments on Lyell’s language, Thomson 
took exception to language which implied a kind of perpetual 
motion — a circulation of energy at variance with the teaching of 
physics ; and behold, two or three years after, Lockyer has 
published, as a j)hysical astronomer, and Prcstwicli has approved, 
as a geologist, the opinion that the temperature of the sun may 
have fluctuated — that, in fact, changes of chemical combination 
may from time to time have refreshed the heat of the planet, 
whose uniform rate of cooling Sir William had assumed. 

When stratigraphical geology first received due attention, the 
notion was prevalent that each formation terminated suddenly by 
cataclysm ; it was therefore natural that the British succession — 
the earliest to be tabulated in detail— should he taken as a 
standard for other countries, and that the enumeration of the 
series should be a generalised section in which were incor- 
porated those strata not present in Britain. The “intercalation” 
of beds thus practised to make an “ incomplete ” scries com- 
plete ” still survives, as do the terms, though the notions which 
underlie them arc foimally denied by those who use them. A 
patriotic fellow-countryman once suTi)nsed us by his vehement 
denunciation of a treacherous Scot who called the Lanarkshire 
limestones meagre and incomplete as compared with the English. 
With knov-letlge he might have made his criticism useful ; as it 
was he only gave a fresh example of the national peculiaiity 
which, if it cannot prove Scotland to be better off than its 
neighbours, is content to make it out to be no worse. The 
abundant fossils of the Mesozoic strata cl England and hiance 
rendered comparison easy, and created the iinpre‘'sion that con- 
chology was the A B C of geology, physical being subordinated 
to palaeontological evidence. The balance has lieen somewhat 
restored by the Geological Survey, the precision of whose physical 
observations enables them to guide the i^aheontologist as often as 
guided by him. But one legacy from our jjredeces'-ors we have 
not ^ot rid of, nor indeed has its value been much called in 
question. 

The proce-ss of intercalation had at first to do only with 
ob.served gaps into which obvious e(|iiivaleiits could be received. 
But as the needs of speculative biology rapidly increased, in the 
same ratio did belief in the imperfection of the geological record 
increase, till now we have that record described as a most fiag- 
mentary volume, n.ay as the remains of the last volume whose 
predecessors are lost to us. 

Sir W. Thomson did good service by calling in question, on 
physical grounds, the indefmile extension backwards of geological 
lime. The first fruil.s of his crusade wcie the definitions of Uni- 
form ilaiianism and Evolutitm which J’rof. Huxley gave. Hence- 
forth no one will maintain the onesided notions regarding these 
two opposing views of the earth’s history which were adopted in 
ignorant misconception or dictated by conceit and bigotry. But 
the service clone was even greater, for while it ticc.ame clear that 
a knowledge of physics was indLspensahk* to him who w'ould 
promulgate sound notions, it was further apparent that both 
biological and geological evolution had a limit in time ; that in | 
fact, on the assumption of the primitive incandescence of our 
globe, the date might be at least aiijiroximately fixed when the 
meclianical processes now at work commenced, and when the 
surface of the earth became habitable. Nothing moie has yet 
been done than to point out the way ; for, though Brof. (luthiic 
Tait indicates a limit of from fifteen to ten millions of years, 
that statement can only be regarded as in eflcct, though not 
perhaps in intention, as a protest against the liberality and vague- 
ness of Sir W. Thomson’s allowance, wEich gave geologists a 
range of one to two hundred millions of years. 

I'he reconciliation of physicists and geologists is not likely 
to come through Mr. Lockyer’s researches, even if the 
earth’s history be shown to have been identical, unless the 
renewal of the earth’s heat be shown to be compatible with con- 
tinued life on the surface. If the reconciliation is looked for 
though the prolonged duration of the sun’s life, that being the 
gauge of the earth^ duration, the expectation is still based on 
the supposed need of very great time for geological processes, or 
rather on the supposed need of very great time for biological 
evolution, to which geological evolution has been squared. 
There is another direction in which these results may help us to 
meet the limitation assigned by the physicists ; the intervals of 
variation of temperature may be shorter than those which 
separate the maxima of eccentricity of the earth’s orbit, and thus 
the repeated cold periods of which wc have suggestions in the 


stratified rocks, may have recurred within a shorter total perioc 
than is at present claimed. 

It is scarcely within the compass of this address to enter intc 
the questions involved, but it is permissible to indicate the 
reason for delaying meanwhile acceptance of any precise limit ol 
time. There is as yet too much diversity of opinion as to the 
elements of the problem. Physicists are by no means at one as 
to the conditions which permit or prohibit shifting of the earth’s 
axis. Calculations are based fui the assumption of the regularity 
of the earth’s form under a certain constant relation of the masses, 
albeit of diverse specific gravity, which compose it. It is more- 
over assumed that the ratio of land and water has been uniform, 
though the formation of the grand features of the land by con- 
traction of the cooling mass has not yet been considered as affect- 
ing this assumption by altering the disposition of the water. On 
the one hand it has been shown that the existence of uniform 
temperatures over the earth’s surface is a gratuitous hypothesis ; 
on the other hand it is clear that the existing distribution of light 
and heat is incompatible with the flourishing of an abundant 
Carboniferous and Miocene flora within a short distance of the 
North Pole. One expects that astronoineis will look to the 
shifting of the axis of rotation as the possible explanation of the 
difficulty, taking into account likewise the shifting of the centre 
of gravity necessarily following those displacements of matter 
which, on the contraction theory, have determined the positions 
of the main continents and oceans. 

Ml. It vans, in his address to the Geological Society, refened 
to the deviation of the magnetic axis as peihaps due to such 
shilling of the materials composing the innsi mass of our globe. 
May not the conjectures of M. Elic de Beanmont be after all in 
the right diicction ? May not the change of trend which led him 
to classify the mountain-chains by reference to the age at which 
they had been elevated, be associated with movements which did 
not in all cases lesult in shiftings of the earth’s axis, so pro- 
nounced as tho^c wliich iHTmitted the Carboniferous and Miocene 
floias to invade successfully the Arctic Regions, or the jiheuo- 
meni ol the glacial c])och or epochs, to manifest themselves in 
the low latitudes when their traces have been recognized? 

Waiving, for the present, inquiiy into the influence which 
the .admission of a possible shifting of the caith’s axis might have 
on our estimate of geological time, 1 shall letuin to the phiasc- 
olo£?y whose amendment seems advisable. 

Tile confusion wliicli exists is well illustrated in a remaik by 
an eminent writer to the effect that the progress of geological 
re.scaicli tends to prove the “continuity of geological time.” 
The ])hrase in itself involves an absurdity ; but what is meant is, 
that the successive so-called formations pass into each other by 
impciceptible giadation ; and that, as time goes on, we shall be 
more and moie able to intercalate strata so as to present a coii- 
tiimous scale of animal and vegetable forms. This is one out of 
many samples of the extreme length to which the thirst for strict 
coi relation may go. Wc find in Murchison’s writings and else- 
where pointed protests against the succc.ssiou of strata in one 
district being held to rule that in other districts ; but these arc 
rather concessions wi'uiig from their author by the pic.ssiiic of 
particular instances than acknowledgnients of a rule applicable 
to contiguous and to distinct localities alike. I could uot per- 
haps lake a better example than the strata which contain the 
remains of the fossil J'lquidic, If w’e ariangc the foa.sils in any 
scries rcpre.scnting the niodihcalion of particular structures, or 
averaging the modilicatioiis of all the structures, we shall find 
that the terms of the series are met with, now in Europe, now in 
America ; yet no one would venture to intercalate the European 
in the American Tertiary sciics so as to sf^uare the geological 
record with an assumed zoolojcal standard. 'J'he notion of 
gradations, the extreme view of correlations has led to results 
which are, to put it mildly, of doubtful value. \'ct it tvas a 
natural result of the work of Cuvier and other pahcontologists 
among the Mesozoic and Eocene fossil iferous deposits. The 
statistical method invented by Lyell is simply a mode of grada- 
tions. Intercalation of strata is therefore a survival from an 
earlier stage of the science, and carries with it a distinct echo of 
the catastrophic notion that strata w^ere formed simultaneously 
and generally over the earth’s surface, if not universally. 

The geological record has been conqiarqd to a volume of which 
I jiages have here and there disappeared ; and the iucompletenets 
I of the record has been inferred fiom the ficquency of pronounced 
I gaps in the succession of strata. Of these gaps, these unconfor- 
I mities. Prof. Ramsay has shown the importance by demonstrat- 
ing that they represent the lapse of unknown, but varying, and 
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in all cases, considerable periods of time. The intercalation of 
strata, assumed to fill up the gap, and hereby to give symmetry 
to systematic classifications, can only be done by an appeal to 
the statistical method, a fauna containing forms characteristic of 
higher and lower beds being assumed to represent an intermediate 
point in time, whereas it might be equally well claimed as te- 
presenting an intermetUale area in space, and as being possibly 
representative of the whole gap and of some of the strata above 
and below it. 

The definition of a formation as representing a certain peiiod 
of time, still repeated with various modifications, is to blame for 
this and several other curiosities of procedure. But the cliniax 
of symmetrical adjustments is reached when we find “natural 
groups” cstaldished — whtn, in other woids, an attempt is tnade 
to show a regular periodicity of phenomena in geology. Dawson 
proposed a quarternary^ Hull a ternary classification, to neiiber 
of wliich blmuld I now rtfer, but that the deserved estimation of 
these writers is a^ t to jjcrpetuate what seems to be an unsafe 
view o! geological succession. 

11 nil’s arrangf men! has tbo merit, by force of ils simplicity, of 
biingiiig tlie vainness of the attempt into jirominence. Daw-on 
has coiiqdicaltd Ins classification so as to lender it impracticable. 
A natural group of strata, one in which elevation, deep depres- 
sion, elevation, record themselves in locks so as to establish geo- 
logical cycles, implies several things for which we have no 
evidence. Most important of all does it imply, that the events 
above noted sbould recur in every area in the same order, that 
they should recur at equal intervals of lime, and llicrtfoie }iehl 
equal masses of strata, ami above all that the superior and in- 
feiior limits of each natural and coterminous group should consiht 
of a mass of similai strata, one portion of which shall belong to 
the earlier, the other to the later group, i lere then we li.jve 
implied, not catastrophic simplicity as regards the strata, but 
something veiy like it as regards the subterranean foiccs. 

Mr. Hull has not, however, been able to surrcndcr'himscif 
wholly to Ills speculation. lie has admitted ‘‘gaps,” biciks, 
that is to say, for which he finds no equivalents in tlie lUilisii 
scries \ the strata that should occupy lliese ga])s having lie'll! 
either removed by denudation or never deposited, the Britisli area 
being at these times above W'ater. 'I'he concession is fatal to the 
selienie. But the very use of the word gap recalls the jilira-es 
** complete and incomjdete,” and their nearest ot kin “ base of a 
formation.” Brof. Ramsay used the woid ** break” to maik hi-, 
unconformities, but no teim has been proposed foi “the base ol 
a formation.” term was in constant use when such base 

w'as always claimed to bo a conglomerate, d’iiat notion is n<nv 
ex[)loded, but no distinction is drawn between the lowest bed of 
a group of confimnable strata, and the bed or bcd-> which rcjJO'.e 
unconlormably on those beluw’^ them. Thus, the London ba^-in 
has the Thanct beds, the Heading bijds, and the l.omlon clay 
successively resting on the chalk, and each of these is the base for 
its proper locality, unless it lie asserted that in this and similar cases 
the lowest beds once covered a wider area, and wtic then 
removed. But a more important case is ]nesentcd by the gieat 
calcareous accumulations of the Carboniferous and Chalk seiies. 
The Lower Greensand is to the latter series in JOugland what the 
lowest stratum of tlic Chalk would be if we could get at it. The 
Carboniferous Liim-tone rests directly on tlic Red Sandstone in 
central Lngl and, laitlier north it icsts on the Calciterous Sand- 
stones. dhus the base of the formation varies according to 
locality, or rather according to the circumstances of dcposiiioii, 
and wc need a term which would indicate a difference betw-een 
the conformable and uncon formable .succession. Mr. Judd has 
lamented the equivocal use by English wnters, of tlie term lor- 
mation, wdiich etymologically is as W'ell applied to the Chnlk 
without flints as to the whole Cretaceous series. He advocates 
“system” as applicable to the larger groups, the Cretaceous 
system for example. But it seems as if the time were come for 
still further restrictions of either or both terms. 

The analogy of the geological record to an incomplete volume 
is, like most analogies, at once imperfect and misleading. Rather 
>^ight tlie record be compared to the fragments of two volume^ 
which have come to be bound together, so that it is not possible 
to recognise the sequence. Or perhaps it might be better com- 
pared to a universal history in which, by omission of dates, the 
*^horoughly obscured, and the necessary treatment 
of each nation by itself conceals the contemporaneity of events. 
We liave the aquatic record and the terrestrial record, and these 
two are on simultaneously. It is as yet, and probably 

always wul be impossible to recognise the marine deposits which 
correspond to the terrestrial remain^ save perhaps in the most 


recent geological times, AVe now know that the life of the 
Cretaceous seas is not wholly extinct in the existing Atlantic 
Ocean, but exists there to an extent which would entitle the 
deposits of that area to rank by the statistical meihod as inter- 
mediate between the Cretaceous and ike d'ertiary. It is obviously 
impossible to include under one leim deposits which arc asso- 
ciated with geographical changes so important as those commonly 
accepted as having prevailed during the Tertiary epoch. The 
Meosozoic forms pass gradually into the Tertiary, how gradually 
we cannot say, since the deep sea e(iui\alents of the European 
Tertiaries arc not certainly known to us. But as a portion 
survives to »he present day, ami as, presumably, the cxlinclion 
was not rapid (for it is only in the case of land animals iliat 
sudden dibaj>])caranccs aie as yet ])robable), it is obvious that the 
successor, the heir of the Chalk, was not the Koccnc, tK>r 
necessaiily the Mic'cene known to us, but probably deposits still 
buried under the Atlantic. 

My object is to show that, even the limitation of time uhich 
Prof. Tail prescribes for us, may not after all be too nanow for 
the processes wdiich have resulted in our known sliatigtaphy. 
Mr. Darwin speaks of tlie geologic lecord being tlic imiierfcct 
record of the last series of changes, the indefinite extension ol time 
anterior to the earliest fossilifcious rocks being necessary for the 
full evolution of organic forms. But is there any ground for the 
assumption ? Tiue that the Laurcutiaiis contain fragments of 
antecedent rock, but were these fo'-silifcrous i* Arc they the remains 
of land surfaces on wliich living beings flourRhed, or are they 
only the (/Arts of the first consolidated portion of the earth’s 
Cl list on which if organisms existed they may liave been the most 
primitive of our urguiiic series? Mr. Jukes refers to the possi- 
lulity of such eailier strata having existed, but he wrote when 
gcidogists were dominated with the belief in the indefiniteness of 
geological time. Now w'c .are brought by ]iliysicisl.s, like Sir 
\V. 'I’homson and Ca])fain Dutton, to face tlic (piestion — is there 
evidence of such eailier masses of stiatified dcp()-iL>? If we 
allow to the phydcalaiguinent all theweiglit to which ils advocates 
deem it entitled, if we accept fifieen millions of yeai^., nay, even 
if we admit one I'linc'ied millions of y(ais us our limit, it follows 
tl at we may still regard the caith us m its (ii-it stage ol cwoling. 
Bid win n we tiiin to the geological evitlenco, all that can be 
advanced is that the Laurent ian strata contain fi.ignicnts ]u*(‘- 
•.umably derivc'l fiom eaiber strata; but metamorphosed fiag- 
mcnl> among mcfainorphic rocks are not the most reliable guides, 
and llicic is the ])<)Htive evidence that the J.auieiitian oioa has 
not been covered to any extent, if at all, by later dcpofils. Si> 
f.ir as djiect pioof goes, therefme, we have none that the tarliesl 
known sti.Uilied locks jic not also the cailiestdcjiosiled after lool- 
itig. J'.\cn if vve disiegaiJ the limiis iinjiosed by the philosophers, 
liberal though they are in Sir \V. Thomson’s iiands, tiie absence 
of prool that later deposits covered J.aureiiliaii areas seems 
entitled to gi eater weight than is usually allowed to negative 
evidence. At best the asstriiun of antecedent strata is an 
arbitiary one, which any of us is at liberty to contiadict, and m 
favour of which no physical evidence, and only zoological pic- 
juoices can be aiUliiced. The earliest stratified deposits known 
arc the I.aurcntian, and they are, so far .is we know, the earliest 
to have been deposited. 

But a[ait from these po‘«sible though impiobable eailici 
deposits, geological time is said to be lengthened by the missing 
strata of later periods. Mr. Croll has given great prominence 
to IhR, which is another of the things taken for gr.nntcd in 
geology, commenting on Mr. HuxRy’s remark that if deposit 
went on at the rate (»f l foot for 1,000 year‘s, the 100,000 feet of 
strata assumed by liiin to form the c.arth’s crust, would be laid 
down 111 the 100 millions of yisirs which Sir W. Thomson had 
given as the limit. But, says Mr. Croll, what of the missing 
s’lala? It is commonly said that we have only a p.art of the 
deposits of any jieriod, that the last have been denuded away, 
ani that thus tlie time needed for their deposit and for their sub- 
sequent removal are out of our knowledge. This is based on 
w'hat wc see on the shore when the tide rises and falls and waJhes 
oflT at each turn a part of the sand .and mud laid down in the 
interval. But the older deposits were laid down in deeper water 
than that between tide-marks, and were for the most part laid 
down during subsidence. Even admitting removal of part of the 
stiata to have taken place during re -emergence, the quantity so 
withdrawn cannot be proved to represent more than a small 
fraction of the total. To provide the needed elongation of 
geological time by an appeal to arbitrary speculations is not 
admi.ssible. Bclirf on belief is, as Butler says, ba^ heraldry. 
The denudation to which importance is justly ascribed js that 
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represented by unconformi ty. Re-elevation has been accompanied 
by disturbance of the area from a different centre than that around 
which subsidence took place. The strata are worn obliquely, 
and thus thickness of the mass at one place is greatly diminished, 
though it docs not follow in all cases that the maximum thick- 
ness of the strata has been effected. 

The importance, as I deem it, the excessive importance which 
is attached to the missing strata is asserted by biologists who, 
apparently unconbciously, seek to gain, by prolonging the interval 
between successive gioiips, the time which ought rather to be 
sought for in ti'dcing, were that possible, the migrations of the 
species which seem to have suddenly (lied out In other w'ords 
there is a reversion to the oldei ideas regaiding the succession of 
strata which arc emliodied in such phrases as the Age of Fishes, 
the Age of Kcjililcs, and the like. 

Rut the inequality of surface which uncunfoimity involves, 
entails that othei conseijuencc that the maximum thicknesses of 
the two masse > of deposits do not coincide 111 ])o<-ition. Hence 
the thickness of the sli.ila in the aieawill be exaggerated, the 
time s)icnt in di'posit aKo exaggerated, if the two thicknesses aic 
put together. Ihis has been vlone by Mi. Darwin in drawing 
inferences fiom the mcasmeimn's given him by Pi of. Ramsay, 
measurements which, on the lace of tliem, do not repicsent a 
contiiiLious pile of lock. Mi. Darwin assumes cilhei that the 
Welsh IJills (not to spe.ik of the Ilclnidcs) w'eie covered by all 
the later strata now deniuleil or that if w e sink a bore, say on the 
east coast, w'C should go thioiigh the whole senes as tabulated. 
When l‘t()f. Huxley took 100,000 feet a-> the thickness ol the 
scdimenlaiy senes, the same notion was unconsciously jnesent, 
the same siii\ival of calastioiihism, the onion-coal Iheoiy as 
Herbeil Spencei named it. 

The Geological Survey has coriccted its tables in one im- 
portant direction ; it has shown the contempoiaueity ot unlike 
groups in different parts of Biitain, the distinct types of the old 
icl sandstone, caiboniferous, pcimian, and purbecks being 
placed in parallel columns, d'o some extent this is a curtail- 
ment of the thickness of the rock serie.s, the dis')imilar stiata aie 
not piled on each other. Rut the cuitailment might be earned 
still faithcr. Tiie maiine and tericstiial conditions arc simul- 
taneous ; if we could identify the diy land for each deep sea we 
should have possibly the oveilap of jieriods producing cxliaordi- 
naiy cundnnatior^, though not perh.i|is of Afesozoic and J'ak'cozoic 
faurns contcnipoia leous. Rut^thc liritish senes may be tabulated 
a-i follows : — 


Eh,: / til’s. 


iMCiairific nuti Fliiviatilc, 


Old Rod Sindsitanc 
C dciferous SaDd^tones. 
Coal Measures. 

Pernudn 

Tims 

Purbeck. 

Wcaldt n. 

Miocene. 

Pleistocene. 


Mat iM. 
Lfiureniian / 

Silurian. 

Carboniferous I .imestone 
Jurassic. 

Neocomian 
I Cretaceous 


In the case of the Cretaceous seiies, Mi. Ramsay has given 
illustiation of the ingenious view:* of De La Reche regarding the 
contemporaneity of deposits superposed one on the other. The 
Lower Greensand is contemjioraneous wdthpart of the Chalk, so 
w'eie parts of the Wealden : nay, even of the Purbecks a pordon 
must have been foiming while the Cictaccuus sea was gradually 
deepening southw'ard and eastward. 

It may be said that the recognition of the parallelism would 
not make very much difference after all ; that it would not one 
whit lessen the time spent m forming 500 feet of rock to know that 
there was elsewhcic another 500 feel formed at the same time. 
But the shortening oftlie geological list by staking out the over- 
laps of the formations and thus counting them only once is of 
itself a matter of some consequence, since the maximum thick- 
ners of the Cretaceous being nearly 3,000 feet and that of the 
Weald 1,500 feet, even the partial coincidence, in time, of these 
musses, would, on Mr. Croll’s calculation of i foot of deposit 
per 1,000 years, make a considerable difference in the chrono- 
iogy, still more if the Carboniferous Limestone be set against 
its probable contemporaries the Upper Old Red Sandstone and 
Coal-rnc isuies. Mr. Jukes* bold erasure of the Devonians was of 
itself a very important change on the chronological table, and 1 
doubt not oihera may yet be achieved. But, it may be said, the 
Cretaceous still rests ou the Wealden ; the vertical thickness still 
remains. But is the ordinary method of estimating the thick- 
ness quitg reliable? In some cases, as in the productive coal- 
measures, there is tolerable uniformity ; but among the lower 


coals and the Mesozoic strata, where the strata or groups of 
strata are not regular, the maximum thicknesses of all are, as 
has been already shown, a{)t to be taken, and thus an aggregate 
more or less in excess of the real thickness results. 

But recurring to an objection already referred to, arrange it 
as you like, you get, say in Wales, a known thickness of 50,000 
feet. But the rocks there are tilted, and the absolute depth 
which they attain in this position is unknown. In North 
America the Laurentians are estimated at 30,000 feet ; but 
though there is every reason to believe that they have not been 
covered to any extent with later deposits, the total thickness of 
sedimentary crust is, for tlie ‘^amc reason as in Wales, unknown. 
B’gsby has shown how vaiied are the surfaces on which the 
later deposits are laid down ; how great, therefore, must be 
the deductions from the same total of maximum or even average 
thickness of all formations before we approximate to the actual 
thickness of sedimentary deposits at any one point. But take 
the actual thickness in Wales as given in Jukes’s Manual from 
the Survey data : for the Cambiians we have from 23-28,000 
feet; Silurians, Upper and Louver, not counting breaks by un- 
conformities, 20,000. If deniuUtion takes place at the rate of 
1 foot in G,ooo years, and dejiosit at the same late, we should 
have for the Silurians alone 120,000,000 of yeais needed. If, 
however, deposit takes place at the rate of i foot in 14,400 years, 
288,000,000 millions of years would be needed for the accumu- 
lation of the surviving strata. It is obvious that the rate of 
deposit or denudation, or both is misundei stood. The stiatificd 
rocks equal in amount the material denuded ; if we knew the 
total amount of denudation we should know, not merely the 
residuum of rock open to our inspection, but the total amoi^nt of 
stratified deposits which had been formed, or at least approxi- 
mately, for the deposit rif mateiials removed is not synchionous 
with llieir removal. Obviously these elements are not known, 
and cannot be known to us. Mr. Croll, who has investigated 
the (jutslion theoretically, assumes that deposit and denuda- 
tion l.\ke place m equal times, and assumes further a uniform 
distribution over the whole or over a part of the sea-bottom. 
But Brof. Geikie’s table shows tha<^, if we are to take averages 
as a safe guide, the land is lowered at the rate of tvfo in 6,000 
>cars. Alorcover, if, as Mr. Croll points out, deposit was less 
duiing the glacial epoch, the jiiocess must have b en more rapid 
since, and thus an iiregulant> is introduced which impairs tJM 
value of the calculations. JVof. Hughes, in the brief abstract of his 
Royal Institution address, which alone 1 have had the opportunity 
of seeing, contests the validity of any estimi^es of time on the 
basis of our existing knowledge. I do not mean to enter into 
this question, but I may be allowed to remark that any conclu- 
sions, founded on mean thickness of sedimentary formations are 
of no value. It is not the time necessary for the building up of 
a mean thickness, but that necessary for the formation of the 
maximum thickness in jmi ticular 1 egions which we have to 
consider. 

If the Laurentian rocks and their equivalents arc to be re- 
gaidcd as the eailiest stratified deposits, or rather, if iheie is no 
reason for believing that they were preceded by other stratified 
lock^, the lelation of Huxley’s homotaxis to any classification of 
stiata having the Laurentians as a fixed point is worth investi- 
gating. The universal diffusion of species in the cailicr strata 
was lirat the accepted cieed of geologists. Then it was denied, 
though the language of the earlier faith continued curient. 
Again, w’c ictuin towards the doctnne of extensive simultaneous 
diffusion, but under a vei y mucli modified foi in. The Challenger 
rtjKnUs bear testimony to the wide distiibulion of forms in the 
deepest oceans, and when we tuiii from these and compaie the- 
lists of fossil species so found wfidely di^.tributed, it appears that 
here again we have oceanic foims, or at any rate those found in 
such limestones as are safely assigned to a deep water oiigin. 
Ramsay has shown that the continental epochs in Western Lurope 
ovei lasted considerable periods of time. The antiquity of I tie 
Atlantic and Pacific is certain; even their primitive character 
is possible. Thus there are two conditions— land and deep sea 
— reasoning regarding which must be quite different from that 
aiiplicablc to the intermediate conditions. It is exactly these 
intermediate states which present practical and speculative diffi- 
culty. Theories which account for mountains and oceans fail to 
explain the “oscillations’* which were wont to be appealed to 
when terrestrial and marine sui faces succeeded each other. But 
the assumed movement of the land is by no means a certainty, 
and as in the kindred case of faults, w e need terms which shall 
be neutral, whether the land has moved upwards or the sea 
shrunk downwards. The terms Palccozoic, Mesozoic, and Cain« 


Sept. 7, 1876] 


NA TURE 


403 


zoic have long held their places from the reluctance to disturb 
established nomenclature, as well as from the difficulty of in- 
venting appropriate substitutes ; but if retained at all, we know 
now that the relations they represent are not the same for the 
terrestrial, the deep oceanic, and the intermediate areas, any 
more than the life is the same under those three conditions. 

I have once before called attention to a grave difficulty in the 
physical geography of Scotland , and as Air. Seeley has since 
then raised the same question without obtaining an answer, 
I would again state the case as one which seems to involve the 
revisal of some definitions. 

The Silurian hills of South Scotland are commonly said to 
have been^covered by Old Red Sandstone and even by Carboni- 
ferous strata, patches of these rocks being met with on the 
south side of the fault which defines these hills with their abrupt, 
coast-like margin seen from Edinburgh, or fioin Symington sta- 
tion on the Caledonian line. But the surface of these Silurians 
was denuded before the Old Red times, as Mr. Gcikie has showed. 
Nay, valleys existed as now, and in the same positions as now. 
At the present time the rivers flow in identically the same valleys, 
in at least the cases of the Nilh, the Annan, the Lauder, and the 
Liddell ; and the boundaries of the areas .11 e so well known that 
we can safely assert no buried channel to exist such as we find 
on the tributaries of the Clyde. Tliat the channels weie occluded 
in glacial times we may take for certain ; that the obstruction 
has been washed away and the courses clcaretl is c<pially certain. 
The surface contours w'crc not materially altcied, so that the 
retreating ice left hollows in the pa.sition of the old valleys. But 
the case is (juiie different when we deal with the older rocks. 
Their succession is marked by uncon fomiities and overlaps, 
which it is impossible to pictuie as associated with full preserva- 
tion of the surface features ou which they were laid down ; and 
when the thickness come.s to be as much as 1,000 feet or moie, 
and of that thickness a part at least made up of marine strata, 
the relapse of all the .streams to their old causes is an event of 
the highest improbability. Air. Topley has pointed out how the 
dip of strata may, under certain circumstances, coincide with 
their lliinniiig out to tlie niaiginsof their oiea of deposit, changes 
of angle jn highly inclined strata pointing in the same direction. 
The ordinary rule of protracting strata, and tlius restoring their 
thickness over the adjacent high ground, is, in tlie cise, at least, 
,^f South Scotland, a mttliod whicii imposes on atni().s])heric 
denudation, even if aideii by the sea, a most complicated task. 

Had time permitted, it might have been inleiesting to note 
the changing phraseology regarding faults, and the pertinacity 
with which ])hia->e 3 involving the most unsatisfactory and im- 
probable causation continue to be used. Upcast and down- 
cast, upthrow and do w'li throw, disfdacement upwards or down- 
wards —these it may be said are of small imiiortance ; they are 
only symbols. But in the first place they aic mi.schievou-> so far 
as they give students confused Ideas with wdiich to conlcml, an 1 
in the second place the continued acceptance of loose phrasi o- 
logy is peculiar to geology ; even in metaphy.sics, wheie the sub- 
ject matter is much more conveniently discussed in oidmary lan- 
guage, new terms are emiiloyed to a great extent. But imjiortant 
as 1 therefore regard these terms fiom tlie teacher’s point of view, 
the greater importance attaches to the acemacy of the notions 
which underlie our language icgaidiiig tlie piocesses and rates of 
deposit and denudation. 

So far as our pre.sent knowledge goes, we must accept it as 
certain that there is some limit to the duration of the eaitli in the 
past. Neither philosophers nor astronomers are agreed on the 
essential jioints of the problem, nor ha\e they considcretl all the 
possible changes in the position of the earth’s a.xis, and in tlie 
rate at which the earth loses heat. The limits hilheito iircscribed 
are so discrepant that we cannot as yet accept any as fixed. 
Neither have geologists so accurate a knowledge of geological 
processes that they can speak with confidence either of the abso- 
lute or relative rates at which rock formation has advanced. The 
geologist lias hitherto asked for more time, not because he 
himself was aware of his need, but from a generous regard for the 
difficuhies in which his zoological brother found himself when he 
attempted to explain the diversity of the animal series as the 
result of slowly-operating causes. The geologist asked for more 
lime simply because he could form no just estimate of what was 
^ needed for the physical processes with whose results he was 
familiar. But paleontological domination is now at an end ; 
^nd the increasing number of geologists, who arc also compcient 
and mathematicians, seems to mark a new school, 
wnich will strive to interpret more precisely the accumulated 
lacts. buch at least seems the history of the past fifteen or 


twenty years. Such seems the direction in which speculation 
foregoing remarks I have endeavoured 
faithfully to represent the drift of our science. To many here 
present much of what 1 have said is already familiar ; I therefore 
give place to the more legitimate business of the Section, looking 
to receive elsewhere “ sucli censures as may be my lot.’^ 

SECTION D. 

Biology. 

Opening Address by the Pre.sident, Alfred Russel 
Wallace. 

Introduction, 

The range of subjects comprehended within this Section is so 
wide, and my own acipiaintance with them so imperfect and 
fragmentary, that it is not in my power to lay before you any 
geiiei dl outline of the recent pi ogres.s of the biological sciences. 
Neither do T feel competent to give you a summary of the present 
.stains of any one of the great divisions of our science — such as 
Anatomy, Physiology, Embryology, Histology, Classification, 
or Involution — Philology, ICthnology, or Prehistoric Archaeo- 
logy ; but theie are fortunately several outlying and more or less 
neglected subjects to which 1 have ft»r some time had my atten- 
tim diiccted, and which I hope will furnish matter for a few 
ob.scrvations, of some interest to biologi>>ts, and at the same time 
lUit uniiuelligible to the less scientific members of the Associa- 
tion who may honour us with their jirescnce. 

'I'he subjects I first propose to consider have no general name, 
and are not easily grouped under a single descriptive heading ; but 
they may be compared with that recent development of a sister- 
scicnct, which has been termed Surface-geology or Earth-sculp- 
tiiic. In the oldei geological woiks wc learnt much about strata, 
and rocks, and fossils, their superposition, contortions, chemical 
constitution, and affinities, with some general notions of how 
they were foi med in the remote past ; but we often came to the 
end of the volume no whit the wLncr as to how and why the 
smfaccofthc earth came to be so wonderfully and beautifully 
diversified ; we were not told why some mountains are rounded 
and others precii)itous ; why some valleys are wide and open, 
!>’ her-, nairow and rocky ; why rivers so often pierce through moun- 
tain-chains ; why mountain lake-, are often so enormously deep ; 
whence came the giavel, and drift, and erratic blocks, so strangely 
spread over wide areas while totally absent from other areas 
equally extensive. So long as these questions W'ere almost 
ignored, geology could hardly claim to be a complele science, 
because, while jirofessing to explain how the crust of the earth 
came to be wliat it i-., it gave no intelligible account of the varied 
phenomena iiresented by its surface. But of late years these 
suiface-plienomena have been assiduou.sly studied; the mar- 
velhms effects of denudation and glacial action in giving the 
final touches to the actual contour of the earth’s surface, and 
their relation to climatic changes and the antiquity of man, have 
been clearly traccvl, thus investing geology wdih a new and 
popular interest, anil at the same time elucidating many of the 
phenomena presented in tlie older formations. 

Now, just as a surface-geology was retjuired to complete that 
.science, .so a surface- biology was wanted to make the science of 
living things more complete and more generally intei'esting, by 
applying the results arrived at by special workers, to the inter- 
pretation of those external and prominent features whose endlc.ss 
variety and beauty constitute the cliarm which attracts us to the 
coiilciiipLiUoii or to the study of nature. We have the descrip- 
tive zoologist, for exam])Ie, who gives us the external characters 
of animals ; the anatomist studies their internal structure ; 
the histologist makes known the nature of their component 
tissues ; the embryologist patiently watches the progress of their 
development ; the systemali-.t groups them into classes and orders, 
families, genera, and species ; while the field-naturalist studies 
lor us their food and habits and general economy. But till guite 
recently, none of tliese earnest students, nor all of them combined, 
could answer satisfactorily, or even attempted to answer, many 
of the simplest questions concerning tlie external characters and 
general relaiions of animals and plants. Why are flowers so 
wonderfully varied in form and colour? what causes the Arctic 
fox and the ptarmigan to turn white in winter ? why are there 
no elephants in America and no deer in Australia ? why are 
closely allied species rarely found together ? why are male animals 
so frequently bright coloured ? why are extinct animals so often 
larger than those which are now living ? what hasp led to the 
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production ot the gorgeous train of the peacock and of the two 
kinds of flower in the primrose ? The solution of these and a 
hundred other problems of like nature, was rarely approached 
by the old method of study, or if approached was only the 
subject of vague speculation. It is to the illustrious author of 
the “ Origin of Species ” that we are indebted, for teaching us 
how to study nature as one great, compact, and beautiiully 
adjusted system. Under the touch of his magic wand the count- 
less isolated facts of internal and external structure of living 
things — their habits, their colours, tlieir development, their 
distiibution, their geological history,— all fell into their appioxi- 
mate places ; and although from the intricacy of the subject and 
our very imperfect knowledge of the facts themselves, much still re- 
mains uncertain ; yet we can no longer doubt that even the minulcat 
and most superficial peculiarities of animals and plants either, 
on the one hand, .are or have been useful to them, or, on the 
other hand, have been developed under the influence of general 
laws, which we may one day understand to a much greater extent 
than we do at present. So great is the alteration effected in our 
comprehension of nature by the study of variation, iiilieiitance, 
cross-breeding, competition, distiibution, protection, and selec- 
tion — showing, as they often do, the meaning of the most obscure 
phenomena, and the mutual dependence of the most widely- 
separated organisms, tliat it can only be fitly conipaied with the 
analogous alteration produced iu our conception of the universe 
by Newton’s grand discovery of the law of giavitation. 

I know it will be said (and is said), that I)arv\iu is too highly 
rated ; that some of his theories are w'holly and others paitially 
enoneous, and that he often builds a vast superstuictuie on a 
very uncertain basis of doubtfully ii)tcr{)reled fads. Now, even 
admitting this criticism to be well founded— and I myself believe 
that to a limited extent it is so— I nevertheless maintain that 
Darwin is not and cannot be too highly rated. Nor his gieatnc^s 
does not at all depend ujion his being infallible, but on hi-> 
having developed, w'ith raie patience and judgment, a new sy^-tcin 
of observation and study, guided by certain general piinciples 
which are almost as simple as gravitation, and as wide-reaching 
in their effects. And if other principles should heicaftcr be dis- 
covered, or if it be pioved that some of his subsidiaiy theories 
are wholly or pnt tially erroneous, this very discovery can only 
be made by following in Dai win's steps, by adojiting the 
method of research w’hich lie has taught us, and by largely using 
the rich stores of material which he has collected. The “ Origin 
of Species, and the grand series of woi ks wliich have succeeded 
it, have revolutionised the study of biology. Tfiey have given 
us new ideas and fertile princijiles. They have iulused life and 
vigour into our science, and have opened up hitherto imthougnt 
of lines of lesearcli on which hundreds of eager students aicnow 
labouring. AVhatevcr modifications .<-ome of his theoiies may 
require, Darwin must none the less be looked up to as ibe 
founder of philosophical biology. 

As a small contribution to this great subject, 1 ]m>pose now 
to call your attention to some curious relations of organisms to 
tlieir environment, which seem to me worthy of moie systematic 
study than has hitherto been given them. Tlie ]joints I shall 
more especially deal with are — the influence of locality, or of 
some unknown local causes, in detci mining the colours of insects 
and, to a less extent, of birds ; and the w'ay in which certain 
peculiarities in the distribution of plants may have been brought 
about by their dependence on insects. The latter part of my 
address will deal with the present stale of our knowledge as to 
the antiquity and early history of mankind. 

Oft sofne Kelations of Living 7hinj^>s to their L.nvironmcnt. 

Of all the external characters of animals, the most beautiful, 
the most varied, and the most generally attractive, are the bril- 
liant colours and strange yet often elegant markings with which 
so many of them are adorned. Vet, of ail characters, this is 
the most difficult to bring under the laws of utility or of physical 
connection. Mr. Darwin — as you are well aware — has shown 
how wide is the influence of sex on the intensity of colouration ; 
andSie has been led to the conclusion that active or voluntary 
sexual selection is one of the chief causes, if not the chief cause, 
of all the variety and beauty of colour we see among the higher 
mdjnals. This is one of the points on which there is much diver- 
of opinion even among the supporters of Mr. Darwin, and 
to which 1 myself differ from him. I have argued, and 
Hp^believe, that the need of protection is afar more efficient 
variation of colour than is generally suspected \ but 
, evidently other causes at work, and one of these seems 

an influence depending strictly on locality, whose nature 


we cannot yet understand, but whose effects arc everywhere to be 
seen when carefully searched for. 

Although the careful experiments of Sir J ohn Lubbock have 
shown that insects can distinguish colours — as might have been 
inferred from the brilliant colours of the flowers which are such 
an attraction to them — yet we can haidly believe that their aj^pre- 
cialion and love of distinctive colours is so refined' as to guide 
and regulate their m'^'St powciful instinct — that of reproduction. 
We are therefore lod to seek some other cause for the varied 
colours that prevail among insects ; and as this variety is most con- 
spicuous among butterflies, — a gioup perhaps better known than 
any other— it offers the best means of studying the subject. 'I'he 
variety of colour and maiking among these insects is something 
marvellous. There are prubaoly about ten thousand different 
kinds of butterflies now known, and about half of these arc so 
distinct in colour and marking tlial they can be readily distiu- 
guished by this means alone. Almost every conceivable tint and 
pattern is represented, and the lines are often of such intense 
brilliance and purity as can be ei^uallcd by neither birds nor 
flowers. 

Any help to a comprehension of the causes which may have 
concurred m bringing about so much diversity and be mty must 
be of value, and this is my excuse ior laying before you the more 
important eases I have met with of a connection between colour 
and locality. 

Our first example is from tropical Africa, where we find two 
unrelated groups of buttei flies belonging to two very distinct 
families (Njmplialidce and l^a])ilioiii(ke) charartcrised by a pre- 
vailing blue green colour not found in any other continent.*^ 
Again, we have a group of Aliican Tieridie which are wliite or 
pale vcUow with a marginal row of bead-like black spots, and in 
the same country one of the Lyc.vnid.c {LifUna iraUui) is 
coloiucd so exactly like these that it was at first described as a 
species of None of these four groups are known to be 

in any w ay specially pi elected so that the resemblance cannot 
be due to piotcctive mimicry. 

In Soutli America w'c have fai more striking cases. Nor in 
the thieo sub-iamilies — Danaina, Acramio.’, and llclicouiina; — 
all of which are specially piotected, we find identical tints and 
p ittci ns repi educed, often in the greatest detail, each peculiar 
type of coloration being chaiac‘eristic of distinct geographical 
subdiviTons of the continent. Nine very distinct genera arc im- 
plicated in these parallel changes — /ytc/m, Ceratinia^ Mciha- 
ftitis\ Jthomiay L'i/houat Acnra-^ JiJUojnus^ an I 

Juceidts — groujj.s of three or four (01 even of five) of tlicru aj)- 
peaiing U'gcther in the same livery in one distiici, while in an 
adjoining district most or all of them undergo a simuhancous 
change of coloration or of marking. Thus in the genera Ithomiiiy 
Alethamlts^ and J/ciicoHiiHy we liavc species with yellow apiCal 
spots in Ouiana, all repiesented by allied species witii white 
apical spots in South lira/il. In AJet Alelniua^ and 

JJduoniu’!^ and sometimes in 'Iitho>ea^ the species of the 
Southern Andes (Bolivia and Teru) are characterised by an 
orange and black livery, w'hile those of the Nortliein Andes 
(NewClrcnada) are almost always orange-ytllow and black. Other 
changes of a like nature, which it would be tedious to eiiunnrate, 
but which are very striking when specimens are examined, 
occur in species of the same gioups inhabiting these same 
localities, as well as Central America and the Antilles. The 
resemblance thus produced between widely difierent insects is 
sometimes general, but often so close and minute that only a 
critical examination of structure can detect thediffcience between 
them, "i'et this can hardly lie true mimicry, because all are alike 
protected bv the nauseous secretion wliich renders them unpalat- 
able to biids. 

In another scries of genera {Cata^ramma^ Callilhea^ and 
AgriaL)^ ail belonging to tlie Nymphalidm, we have the most 
vivid blue ground, with broad bands of orange-crimson or a 
different lint of blue or purple, exactly reproduced in correspond- 
ing, >et unrelated species, occurring in the same locility ; yet, as 
none of these groups are protected, this can hardly be true 
mimicry. A few species of two other genera in the same country 
{Ennica and Siderotic) also reproduce the same colours, but with 
only a general resemblance in the marking. Yet again, in 
Tropical America we have species of Afatura which, sometimes 
in both sexes, sometimes in the female only, exactly imitate the 
peculiar markings of another genus {//eUrochroa) confined to 
America. Here, again, neither genus is protected, and the 
similarity must be due to unknown local causes. 

* Romaleosoma and Euryphene (Nymphalidac), Papilio zati/io.xii, and 
several species of the Nireus group (Papihonida:). 
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' But it is among islands that we f.nd some of the most striking 
^ examples of the influence of locality on colour, generally in the 
'i direction of paler, but sometimes of darker and more brilliant 
hues, and often accompanied by an unusual increase of size. 

' Thus, in the Moluccas and New Guinea we have several Papilios 
{P. euchenor^ P. ormenus, mdP. tydfus), dist.njjulshed from their 
alii s by a much paler colour, especially in the females, which 
are almost white. Many species of Danais (fonning the sub- 
genus Ideopsis) are also very pale. But the most curious are the 
Euploeas, which, in the lar^r islands, are usually of rich dark 
colours, while in the small islands of Banda, Ke, and Matabello 
^ at least three species not nearly related to each other {E. hoppfert, 

' E, euripon^ and E, assimilaid) are all broadly banded or suffused 
J with white, their allies in the larger islands being all very much 
}‘ darker. Again, in the genus Diadema^ belonging to a distinct 
family, three species from the small Aru and Ke islands (A deois^ 
D, hewiisouiit and P. polymma) are all more conspicuously 
white-matked than their representatives in the larger islands. 
In the beautiful genus Cithosia^ a species from the small island 
of Waigiou (6\ cyrene), is the whitest of the genus. Ptothoe is 
, represented by a blue species in the continental island of Java, 

' while those inhabiting the ancient insular groups of the Moluccas 
• and New Guinea are all pale yellow or white. The genus 
Dmsilla^ almost confined to these islands, comprises many 
‘ species which are all very pale ; while in the small island of 
Waigiou is found a very distinct genus, Ilya/ilis^ which, lliough 
differing comi)letcly in the neiiration of the w ings, has exactly 
the same pale colours and large ocelluted spots as DfuUlht. 
Etjually remarkable is the fact that the small island of Amboina 
produces larger-sized butterflies than any of the larger islands 
which surround it. This is the case with at least a dozen butter- 
flies belonging to many distinct genera,^ so that it is inij)ossible 
to atliibute it to other than some local influence. In Celebes, 
as I have elsewhere ])ointed out,**^ we have a peculiar form of 
wing and much larger size running through a whole series of 
distinct bulteiflies, and this seems to take tliC place of any 
S])ecialty in colour. 

From the Fiji Islands we have comparatively few butterflies, 
but there are several species of Diadcma of unusually pale 
colours, some almost white. 

The Philippine Islands seem to have the peculiarity of deve- 
loping rnetallic colours. We find there at least three species of 
EupUra ^ not closely related, and all of more intense metallic 
lustre than their allies in other islands. Here also we have one 


group, is found in Mexico.^ Cuba has two of the same genus 
whose colours are of surpassing brilliancy ; * while the fine genus 
Clothilda — confined to the Antilles and Central America — is 
remarkable for its rich and showy colouring. 

Persons who are not acquainted with the important structural 
differences that distinguish these various genera of butterflies, 
can hardly realise the importance and the significance of such 
facts as I have now detailed. It may be well, therefore, to 
illustrate them by supposing parallel cases to occur among the 
mammalia. We might have, for example, in Africa, the gnus, 
the elands, and the buffaloes all coloured and marked like 
zebras, stripe for stripe over the whole body exactly correspond- 
ing. So the hares, marmots, and squirrels of Europe might be 
all red, with black feel, while the corresponding species of 
Central Asia w^ere all yellow, with Iflack heads. In North 
America we might have raccoon'j, squirrels, and opossums in 
pirli-coloured livery of white and black, so as exactly to resemble 
the skunk of the same country ; while in South America they 
might be black, with a yellow throat patch, so as to resemble 
with e{|ual closeness the tayra of the Brazilian forests. Were 
such resemblances to occur in anything like the number, and 
with the wonderful accuracy of imitation met with among the 
Lepidoptcra, they would certainly attract universal attention 
among naturalists, and would lead to the exhaustive study of 
the influence of local causes in producing such startling results. 

Giie somewhat similar case does indeed occur among the 
Mammalia, two singular African animals, the Aard-wolf {Pn - 
Ulcs) and the lIy:ena-dog ^Lyrao/t)^ both {strikingly resembling 
hy. mas in their general lorm as well as in their spotted mark- 
ings. Belonging as they all do to the Carnivora, though to 
three distinct families, it seems quite an an\U)gous case to those 
we have imagined ; but as the Aard-wolf and the hyana-dog 
are both weak animals compaied with the hymna, the resem- 
blance may bi useful, and in that cise would come under the 
head of mimicry. This seems the more probable because, as 
a rule, the colours of the Mammalia are protective, and aie 
too little varied to allow of the influence of local causes pro- 
ducing any well-marked effects. 

When we come to birds, however, the case is different ; for 
although they do not exhibit such distinct marks of the influence 
of h>cality as do butterflies — probably because the causes which 
determine colour are in their case more complex — 3 ct there are 
distinct indications of some effect of the kind, and we must 
devote some little time to their consideration. 


of the large yellow Ornithopteric ( O. viagdlautts)^ who'^e hind 
wings glow with an intense opaline lustre not found in any other 
species of the entire group ; and an Adolias * is larger and of 
^ more brilliant metallic colouring than any other species in the 
Archijielago. In these islands also we find the extensive and 
W'onderful genus of weevils, Pachyrhynchusy which in their bril- 
liant metallic colouring surpass anything found in the whole 
eastern hemisphere, if not in the whole wmld. 

In the Andaman Islands, in the Bay of Bengal, theie are a 
considerable number of peculiar species of hutlei flies differing 
slightly from those on the continent, and generally in the direc- 
tion of paler or more conspicuous colouring. Thus, two species 
of Papilwy which on the continent have the tails black, in their 
Andaman representatives have them either red- or white-tipped.® 
Another species ^ is richly blue-banded where its allies are black; 
while three species of distinct genera of Nymphalidm’^ all differ 
from their allies on the continent in being of excessively pale 
' colour?, as well as of somewhat larger size. 

In Madagascar we have the very large and singularly white- 
spotted Paptlio antenor^ while species of three other genera ^ are 
very white or conspicuous, compared with their continental 
; allies. 

Passing to the West Indian Islands and Central America 
(which latter country has formed a group of islands in very 
recent tinnes), we have similar indications. One of the largest of 
the Papilios inhabits Jamaica,*^ while another, the largest of its 


pdavitfiy O, helfha, Papilio dciphohtis., P ulysses^ 
Iphias hneippe, Ku/hra prothde^ Hestia id 
DrusilU Piiidcvia pandaius^ Nytttphalis Pyrr/ius, N. euryai 


ittittunon). ^^**^d*^*' (**«**“ /*. doitbledayt) and Popilio iluirul 
6 PapUio mayo, 
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One of the most curious cases is that of the parrots of the 
West Indian Islands and Central America, several of which have 
white heads or foreheads, occurring in two distinct genera,^ while 
none of the more numerous parrots of South America are so 
coloured. In the small island of Dominica we have a very large 
and richly-coloured parrot {Chrysoiis augusla) corresponding to 
the large and richly-coloured Papilio homerus of Jamaica. 

The Andaman Islands are e(iually remarkable, at least six of 
the peculiar birds differing from their continental allies in being 
much lighter, and sometimes with a large quantity of pure white 
in the plumage, ** exactly corresponding to what occurs among 
the butterflies. 

In the Philippines this is not so marked a feature, — yet we 
have here the only known white-breasted Kingcrow {DUtnrus 
mi}\ibilu)y—\Sxo newly discovered Eiiryliemus Stcfriiy wholly 
white beneath, — three species of Dueumy all white beneath, — 
several species of Parns^ largely white-sjiotted, — while many of 
the pigeons have light ashy tint*?. The binls generally, however, 
have rich daik colours, similar to those which prevail among the 
bulterflies. 

In Celebes we have a swallow-shrike and a peculiar small 
crow allied to the jackdaw,® whiter than any of their allies in 
the surrounding islands, but otherwise the colours of the birds 
call for no special remark. 

In Timor and Flores we have white-headed pigeons, ®^and a 
long- tailed flycatcher almost entirely white. ^ 

In the small Lord Howe's Island we have the recently extinct 
white rail {^Notornis alba), remarkably contrasting witli its allies 
in the larger islands of New Zealand, 

We cannot, however, lay any stress on isolated examples of 
white colour, since these occur in most of the great continents^ 


I /», daunus. “ ^vtidlachianm ^ P, villitrsi, 

3 PioHus alld/yom and Chrysoth senilh (C America), Chrysoiis sallftl ' 

^^^^Kittariucla albiventris, GeocUkla albigularis^ Stumia andawoMetisiSt 
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5 Artamus $nonachus, Corvns advena. Or • t 

6 Ptilopris tinctifi, P albocinctus. " Ti^hiitcn njfiuo, 9 


4 o6 


NATURE 


\Sept. 7 , 1876 


but where we find a series of species of distinct genera, all differ- 
ing from their continental allies in a whiter colouration, as in the 
Andaman Islands and the West Indies ; and among butterflies, 
in the smaller Moluccas, the Andamans, and Madagascar, we 
cannot avoid the conclusion that In these insular localities some 
general cause is at work. 

There are other cases, however, in which local influences seem 
to favour the production or preservation of intense crimson or a 
very daik colouration. Thus in the Moluccas and New Guinea 
alone we have bright red parrots belonging to two distinct 
families,* aird which, therciore, moat probaldy have been inde- 
pendently produced or preserved by some common cause. Here 
too and in Australia we have black parrots ainl ]ngeons and it 
is a most curious and suggestive fact that in anollicr insular sub- 
region— that of Madagascar and the Mascarene Islands — these 
same colours reappear m the same two gioups.'* 

Some very curious ph« siological facts beariijg upon the pre- 
sence or absence of while colouis in the liigher animals have 
lately been adduced by Dr. Ogle."* It has been found that a 
coloured or claik pigment in the olfactory region of the nostrils 
is essential (o pcilect smell, and this pigment is rarely deficient 
except when the whole animal is ]mrc white. In these cases 
the creature is almost without smell or taste. This, Dr. Dglc 
believe?, explains the curious case of the pigs in Virginia 
adduced by Nlr. Darwin, white pigs being poisoned by a poison- 
ous root which docs not affect black pigs. IMr. Darwin imputed 
this to a constitutional difference accompanying the dark colour, 
which rendered what was poisonous to ttie w'hitc-coloured 
animals quite innocuous to the black. Di. Ogle however 
observes, that there is no proof that the black pigs eat the ro>t, 
and he believes tbc more probable explanation to be that ii is 
distasteful to them, while the white pi;s, being deficient in smell 
and taste, cat it and are killed. Analogous facts occur in 
several distinct families. White sheep are ki'lcd in tin* Taientiuo 
by eating Ilvptrumn enstumt while black shcc{) esc.ipc ; white 
rhinoceioses arc said to jierish from eating Eiiphoi bia candJ- 
ahriitn ; and wliito lior»es arc said to suffer iruin poi'^onous food 
where colouied ones esca|>e. Now it is very inqi.obable that a 
constitutional immunity from poisoning by so many di.'.tinct 
plants should in the ca'>e of such widely di/fejeut animals be 
always correlated with the same dilierence of c<jI(.)ui ; but the 
facts are readily understood if the stnsts of smell ami taste are 
dependent on the piesence of a pigment which dc/icient in 
wliolly w'liite .an.mals. 'I’iie explanation has, however, been 
earned a stepfurti.or, by experiments shtnving that the absorption 
of odours by dead maUer, such as chithing, is gieatly aflected 
by colour, black being the most I'owerful absoibent, then blue, 
red, yellow, and lastly white. \\'e have lieic a phy.'>ical cause 
for the sense-hitciioiify of totally white animals which may 
account for ihcir raiity in nature. For few, if any, wdld animals 
are wholly white. The head, the face, or at least the muz/.le or 
the nose, ate generally black, 'i'he cars ami eyes aie also often 
black ; and there is reason to believe that daik pigment is 
essential to good hearing, as it ceitamly is to ]jerfect vision. 
Wfe can therefore understand wdiy white cats with blue eyes are 
so often deaf — a peculiarity we notice more readily than their 
deficiency of smell or taste. 

If then the prevalence of white colouration is generally 
accompanied with some deficiency in the acuteness of the mo.st 
important sense'!, this colour becomes doubly dangerous, for it 
not only renders its possessor more conspicuous to its enemies, 
but at the same time makes it less ready in detecting the presence 
of danger. Hence, perhaps, the reason why white appears 
more frequently in islands where competition'is less severe and 
enemies less numerous and varied. Hence, also, a reason why 
albinoistHf although freely occurring in captivity never maintains 
itself in a wild state, while mehinisni does. The peculiarity of 
some islands in having all their inhabitants of dusky colours — 
as tlie Galapagos — may also perhaps be explained on the same 
P5*;iciples, for poisonous fruits or seeds may theie abound whicli 
W’eed out all while or light-coloured varieties, owing to their 
deficiency of smell and taste. We can hardly believe, however, 
that this would apply to white-coloured butterflies, and this may 
be a reason why the effect of an insular habitat is more 
marked in these insects than in birds or mammals. But 
though inapplicable to the lower animals, this curious relation of 
sense-acuteness with colours may have had some influence on 

* Loriuf, Eo^ 1'richoglos.sidac), (Palteornithidse). 

* Microti losxHs, Calypiorhynchuii Turactena^ 

^ Coroc(fpsh, Alcitra-nas 

* Medico-Chiirurgical Tiausaclions, vol. liii. (1870). 


the development of the higher human races. If light tints of 
the skin were generally accompanied by some deficiency in the 
senses of smell, hearing, and vision, the white could never com- 
pete with the darker races, 50 long as man was in a very low or 
savage condition, and wdiolly dependent for existence on the 
acuteness of his senses. But as the mental faculties became 
more fully develojied and more imjjortant to his welfare than 
meic sensc-acuteness, the lighter tints of skin, and hair, and 
eyes, would cease to be disadvantageous whenever they were 
accompanied by superior biain-tiower. Such variations would 
then be preserved ; and thus may have arisen the Xanlhochroic 
race of mankind, in v'hicli ive find a high development of 
intellect accompanied by a slight deficiency in the acuteness of 
the senses as compared with the daiker forms. 

I have now to ask your attention to a few remarks on the 
peculiar relations of phinls and insects aj exhibited in islands. 

Ever since Mr. Darwin showed the immense imporlance of 
insects in the fertili/alion of flowers, gical attention has been 
pail to the subject, and the lelatioii ol these two very diffeieni 
classes of iiatuial objecK has been found to be more universal 
and more complex than could have been anticipated. Whole 
genera and families of plants have been so modified, as first to 
attract and then to be fertilized by, certain groups of insects, 
and this .special adaptation seems in many cases to have detor- 
miiictl the more or less wide range of the plants in question. It 
is abo knowm that some species of plants can be fertili/cil only 
by pariioiilar species of insects, and the absence of these from 
any locality would necessaiily prevent the continued existence <;f 
the plant in that aiea. Here, I believe, will be found the clue 
to much of the j)ecuhaniy of the floras of oceanic island.s, sim ' 
the methods by wJiicli tliese have been stocked with planU an I 
insects will be often quite different. Many seeds are, no 
doubt, canied by oceanic cun cuts, others probably by a(iiiatic 
biifls. Ml. II. N. Tvloseley inlorms me that the alhatiosse.s, 
gulls, pufiins, tiopic buds, and many others, nest inland, 
often amidst (lease vegetalion, anl he believes they oden cairy 
sceib, attached to their fe.itheis, from island to island for great 
di tanccs. In the tiopics they often nest on the m^)untains lar 
inland, .and may thus aid in the distribution even of mountain 
plants. Insects, on tlie other ban 1 , are mo-.tly conveyed by 
aeri.il curienis, especially by violent gales; and it may thus 
often haj)pen that totally mirelaUd jdaiiU and insects may 
be brought together, in vi'Iiich case the foimcr must often 
I ciidi fot want of suitable insects to fertilise them. This will, 
I think, account for the strangely fragmentaiy nature of the.«*e in- 
sular floras, and the gn‘al (litferenccs that often exist between 
tho.se which are situated in the same ocean, as well as for the 
preponderance of certain orders and geneia. In Mr. Pickering s 
valuable work on the Gcogiaphical Dislrihulion of Animals and 
Plants, be gives a list of no loss than sixty-six natural orders oL 
plants iin€.\pccUdly absent from Tahiti, or wdiich occur in many 
of the surrounding lands, some being abundant in other i.'-lan is 
— as the Eabiat.e at tlie Sandwich Islands. In these latter 
1 islands the flora is much richer, yet a large numlier of families 
which abound in othei jiarls of Polynesia arc totally w'anting. 
Now much of tlie poveily and excej>tionaI distribution of the 
plants of these islands is prolxibly due to the great scarcity of 
flower-frequenting insects. Lcpidoplera and 1 lymenoptera are 
exceedingly scarce in the eastein is»Iaiuls of the Pacific, and it is 
almost certain that many plants whicli rcfiuire these insects for 
their fertilization have been iheicby prevented fiom establishing 
themselve.s. In the Western islands, such as the hdjis, several 
species of butterflies occur in tolerable abundance, and no doubt 
sinne llower-haunting I lymenoptera accompany them, and in 
Uitsc islands the flora appears to be much more vaiied, and 
es))ccially to be characteii/ed by a much greater variety of showy 
fl(jw'ers, as may be seen by examining the plates of Dr. Seeinan’s 
“ Pdora Vitiensi 

Darwin and Pickering both speak of the great preponderance 
of ferns at Tahiti, and Mr. Moseley, who spent several days in the 
interior of the island, informs me that “at an elevation of from 
2,000 to 3,000 feet the dense vegetation is composed almost 
enincly of ferns. A tree-fern {Alsophila tahit.iisis) forms a sort 
of furesl, to the exclusion of almost every other tree, and, with 
huge ['lant> of two other ferns {Aw^iopt riseveda and Aspelenium 
nidus), forms the main mass of the vegetation ” And he adds, 

I have nowhere seen ferns in so great proportionate abundance." 
This unusual proportion of ferns is a general feature of insular 
as compared with continental floras ; but it has, I believe, been 
generally attributed to favourable conditions, especially to equable 
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climate and perennial moisture. In this respect, however, Tahiti 
can hardly differ greatly from many other inlands, which jret have 
no such vast preponderance of ferns. This is a. question that 
cannot he decided by meie lists of species, since it is probable 
that in Tahiti they are less numerous than in some other islands 
where they form a far less c<mspicuous feature in I he vegetation. 
The island most comparable with Tahiti in that respect is Juan 
Fernandez. Mr. Moseley writes to me-- “ In a general view of 
any wide stretch of the densely-clothed mountaiiu»us surface of 
the island, the ferns, both trcc-feins and the iinstommcd forms, 
are seen at once to compose a very large proiiortion of the mass 
of foliage.” As to the insects of Juan Fcinandc/, Mr. Edwyu 
C. Kced, who made two visits and spent several weeks there, 
has kindly lurnished me with some exact infoimaiion. Of butter- 
flies there is only one (/yrawris ra^ie)^ and that rare -a Chilian 
species, and proliably an accidental straggler. Four s}>ecies of 
moths of moderate si/e were obseived— all Chilian, and a few 
larvie and ])iipiX'. Of bees there were none, except one very 
minute species (allied to Chilicola)., and of other I lymcnoptcra, 
a single specimen of Ophion luteuS'-a. cosmo]jolilan ichneumon. 
About twenty species of flics wreie observed, and these formed 
the most jiromincnt feature of the entomology of the island. 

Now, as far as we know, this cxtieme entomological jiovcity 
agrcc.s closely with that of Tahiti ; and there are probably no 
other ])()itions of the globe e(|ually favoured in .soil and climate 
and witli an equally luxuriant vegetation, where insect-life is so 
scantily developed. It is curious thcrcfoTc to find that these two 
islands also agree in the wonderful ]>rc dominance of ferns over 
the flow'eiing jdants — in individuals even more than in speciCS, 
and there is no difficulty in connecting the two fads. The 
exccs.d'.c minutenc's and great abundance of fern-spores causes 
them to be far more easily distributed by winds than the seeds 
of flowering plants, and they arc thus always ready to occu])y 
any vacant places in suiiable localities, and tri compete with the 
le.ss vigorous floweiing ]>lanls. but where insects arc so scarce, 
all jilants which reipure insect ftrlilisalion, wl ctlicr con.-vtantly to 
enable them to produce seed at all, or occasionally to kcei> uj) 
tlieir constitutional vigour by cio-.dng, must be at a great di-- 
advantage; and thus tlie scanty flora which oceanic islands must 
always possess, peopled as they usually aic by waifs and strays 
from other lands, is icndcred still moic scanty by the weeding 
out of all sucITas det'cnd largely on insect fertilisation for then- 
full dcvclojimcnt. It seems probable, therefore, that the pre- 
ponderance of ferns in island.s (considered in mass of individinh 
rather than in luinibcr of species) is laigely due to the absence 
of competing phtiiogamous jjiants ; and that this is in gie.'it 
part due to the scarcity of inst*c<s. In other oceanic islands, 
such as New Zealand and the Galat»ngos, wdicrc fcrn.s, although 
tolerably abundant, form no such ])redoimnant feature in the 
vegetation, but where the scarcity of llowc r-liaunting insects i.s 
almost equally marked, we find a great ])repoiiderance of small, 
green, or otherwise inconspicuous flowers, indicating that only 
such plants have been enabled to flourish there as are independent 
of insect fertilisatitm. In the (kdapagos — which are peihaps 
even more deficient in flying insects than Juan Fernande/ — this 
is so stiiking a feature that Mr. Darwdn speaks of the vegetation 
as consisting in great part of “ wietched-looking weeds,” and 
states that “it was some lime before he discovered that almost 
eveiy plant was in flower at the time of liis visit.” Tie also says 
that he “did not see one beautiful flower” in the islands. It 
appears, however, that Composita?, Legiiminos.c, Rubiacea;, and 
SolanacCcC, form a large pioportion of the flowering plants, and 
as these are orders which usually require insect fertilisation, we 
must suppose cither that they have become modified so as to be 
self-fertilised, or that they arc fertilised by the visits of tlie 
minute Dipteia and Ilymenoptera, which are the only insects 
recorded from these islands. 

In Juan Fernandez, on the other hand, there is no such total 
deficiency of showy flowers. I am informed by Mr. Moseley 
tliat a variety of the Magnoliaceous winter's bark abound.s, and 
has showy white flowers, and that a Bignoniaceous shrub with 
abundance of dark blue flowers, was also plentiful ; while a white- 
gowered liliaceous plant formed large patches on the hill-sides. 
Besides these there were two species of woody Compositre with 
conspifuous heads of yellow blossoms, and a species of white- 
llowcred myrtle also abundant ; so that, on the whole, flowers 
lormeti a rather conspicuous feature in the aspect of the vegeta- 
tion of Juan I ernandez. 

^which at first sight seems entirely at variance 
J upholding of the important relation between 

the oistnoution of insects and pl^ts — is well explained by the 


existence of two species of humming-birds in Juan Fernandez, 
which, in their visits to these large and showy flowers fertilise 
them as effectually as bees, moths, or butterflies, hlr. Moseley 
informs me that “ these humming-birds are extraordinarily 
alaindantf every tree 01 bush having one or two darting about 
it.” lie also observed that “ nearly all the specimens killed 
had the feathers round the base of the bill and front of the head 
clogged and coloured yellow with poUen.” Here, then, wc have 
the clue to the perpetuation of large and showy flowers in Juan 
Feinande/ ; while the total absence of humming-birds in the 
Galapagos may explain why no such large-flowered plants have 
been able to establish themselves in tho-e equatorial islands. 

This leads to the ob.seivation that many other groups of birds 
also, no doubt, aid in the fertilization of flowers. I have often 
ob-erved the beaks and faces of the brush-tongued lories of the 
Moluccas covered with iiollen ; and Mr. Moseley noted the same 
f\( t in a species of Artanius^ or swallow-shrike, shot at Cape 
York, .showing that this genus aKo frequents flowers and aids in 
their ferlili.sation. In the Australian region we have the immense 
gioup of the McliifliagidcV*, which all frequent flower.s, and as 
these range over all the island.s of the Pacific, their iiresence will 
account lor a certain propoitioii of .showy flowers being found 
tlieic, vuch as the scarlet Metrosidcros^ one of the few conspicuous 
floweis in 'I'aliiti. In the Sandwicli Islands, loo, there are forests 
o{ Mil)osidti(L\ : and Mr. Ch.arles Pickering wiiles me, that they 
aic visited by honcy-sucking biril.s, one of which is captured by 
sveclened biid-limc, against which it thrusts its extensile 
i iiguc. 1 am also inf^ormed that a considerable number of 
flowers arc occasionally fertilised by humming-birds in North 
America; <-(, that there can, I think, be little doubt that biids 
])lay a much more important part in this respect than has hitheito 
been imagined. It is not improbable that in Tropical America, 
where this family is so enorraoudy developed, many flowers will 
Vie found to be expressly adapted to fertilisation by them, just as 
so many in our own country are specially adapted to the visits of 
certain families or genera of insects. 

It must aKo be remembered, as M r. Moseley has suggested to me, 
that a flow’er which had acquired a brilliant colour to attract insects 
miijrt, on transference to another country, and becoming so modi- 
fied as to be capable of self- fertilisation, retain the colouicd petals 
for an indefinite period. Such is probably the explanation of the 
Pdap^omum of Kerguelen’s land, which forms masses of bright 
colour near the .shore during the flowering .season ; while most of 
the other plants of the island have colourless flowers in accord- 
ance with the almo.st total absence of winged insects. The 
presence of many large and showy flowers among the indigenous 
flora of St. Helena must be an example of a similar persbtence. 
Mr. Melliss indeed states it to be “a lemarkable peculiarity that 
the indigenous flowers are, with very slight exceptions, all per- 
fectly colourless ^ but altlunugli this may apply to the general 
aspect of the remains of the indigenous flora, it is evidently not 
the case as regards the spcciesy since the interesting plates of 
Ml*. Mellis.s's volume show that about one-third of the indigenous 
flowering plants have more or less coloured or cons[)icuous 
flowers, while several of them are exceedingly showy and 
beautiful. Among these are a Lobelia, three IVahh’nbrrgias, 
several CornposiltP, and especially the handsome red flowers of 
the now almost extinct forest-trees, tlie ebony and redwood 
(species of Melhania, Byttneriacta ). We have every reason to 
believe, however, that when St. Helena was covered with 
luxuriant forests, and especially at that remote period when it 
was much more extensive than it is now, it must nave supported 
a certain number of indigenous birds and insects, which would 
liave aided in the fertilisation of tliesc gaily-coloured flowers. 
The researches of Dr. Hermann Muller have shown us by what 
minute modifications of structure or of function many flowers are 
adapted for parlial insect- and self-fertilisation in varying degrees, 
so that we have no difficulty in understanding how, as the insects 
diminished and finally disappeared, self-fertilisation may have 
become the rule, while the large and showy corollas remain to 
tell us plainly of a once different state of things. • 

Another interesting fact in connection with this subject is the 
presence of arborescent forms of Composita? in so many of the 
remotest oceanic islands. They occur in the Galapagos, in 
Juan Fernandez, in St. Helena, in the Sandwich Islands, and 
in New Zealand; but they are not directly related to each other, 
representatives of totally different tribes of this extensive order 
becoming arborescent in each group of islands. The immense 
range and almost universal distribution of the Compositse is due 
to the combination of a great facility of distribution (bj^heir seeds), 

< Mclliss’s .!>V. Hdena, p. 23^, note. 
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with a great attractiveness to insects, and the capacity of being 
fertilised by a variety of species of all orders, and especially by 
flies and small beetles. Thus they would be among the earliest 
of flowering plants to establish themselves on oceanic islands ; 
but where insects of all kinds were very scarce it would be an 
advantage to gain increased size and longevity, so that fertilization 
at an intervd of several years might suffice for the continuance 
of the species. The arborescent form would combine with 
increased longevity the advantage of increased size in the struggle 
for existence with the ferns and other early colonists, and these 
advantages have led to its being independently produced in so 
many distant localities, whose chief feature in common is their 
remoteness from continents and the extreme poverty of their 
insect life. 

As the sweet odours of flowers are known to act in combination 
with their colours, as an attraction to insects, it might be antici- 
pated that where colour was deficient scent would be so also. 
On applying to my friend Dr. Hooker for information to 
New Zealand plants, he informed me that this was certainly the 
case, and that the New Zealand flora is, sj)eaking generally, as 
strikingly deficient in sweet odours as in consj>icuous colours. 
Whether this peculiarity occurs in other islands f have not been 
able to obtain information, but we may certainly expect it to be 
so in such a marked instance as that of the Galapagos flora. 

Another question which here comes before us is the origin and 
meaning of the odoriferous glands of leaves. Dr. Hooker in- 
formed me that not only are New Zealand plants deficient in 
scented flowers, but equally so in scented leaves. I'his led 
me to think that perhaps such leaves were in some wry an 
additional attraction to insects, though it is not easy to under- 
stand how this could be, except by adding a general attraction 
to the special attraction of the flowers, or by supporting the larvx 
which as perfect insects aid in fertilisation. Mr. Darwin, how- 
ever, informs me that he considers that leaf-glands bearing essential 
oils are a protection against the attacks of insects whcie these 
abound, and would thus not be required in countries where 
insects were very scarce. But it seems opposed to this view that 
highly aromatic plants are characteristic of deseits all over the 
world, and in such places insects are not abundant. Mr. Slainton 
informs me that the aromatic Labiat.e enjoy no immunity from 
insect attacks. The bitter leaves of the cherry-laurel are often 
eaten by the larva? of moths that abound on our fruit-trees ; wdiile 
in the Tropics the leaves of the orange tribe arc favourites with 
a large number of lepidopteious larvcc ; and our northern firs and 
pines, although abounding in a highly aromatic re^^in, are very 
subject to the attacks of l^eetles. My friend Dr. Kichard Spruce 
— who while travelling in .South America allowed nothing con- 
nected with plant-life to escape his observation — informs me 
that trees whose leaves have aromatic and often resinous secre- 
tions in immersed glands abound in the plains of tropical 
America, and that such are in great part, if not wholly, free 
from the attacks of leaf-eating ants, except where the secretion 
is only slightly bitter, as in the orange tribe, orange-trees being 
sometimes entirely denuded of their leaves in a single night. 
Aromatic plants abound in the Andes up to about 13,000 feet, 
as well as m the plains, but hardly more so than in Central and 
Southern Europe. They are perhaps most plentiful in the dry 
mountainous parts of Southern Europe ; and as neither here nor 
in the Andes do leaf-eating ants exist. Dr. Spruce infers that, 
although in the hot American forests where such ants swarm 
the oil-bearing glands serve as a protection, yet they were not 
originally acquired for that purpose. Near the limits of per- 
petual snow on the Andes such plants as occur are not, so far 
as Dr. Spruce has observed, aromatic ; and as plauls in such 
situations can hardly depend on insect visits for their fertilisation, 
the fact is comparable with that of the flora of New Zealand, and 
would seem to imply some relation between the two phenomena, 
though what it exactly is cannot yet be determined. 

I trust I have now been able to show you that there are 
a number of curious problems lying as it were on the outskirts 
of i iological inquiry which well merit attention, and which may 
lead to valuable results. But these problems are, as you see, for 
the most part connected with questions of locality, and require 
full and accurate knowledge of the productions of a number of 
small islands and other limited areas, and the means of pm- 
paring them the one with the other. I'o make such comparisons 
is, however, now quite impossible. No museum contains any 
fair representation of the productions of these localities, and 
such specimens as do exist, being scattered through the general 
collectionj^are almost useless for this special purjpose. If, then, 
we are to make any progress in this inquiry, it is absolutely 


essential that some collectors should begin to arrange their 
cabinets primarily on a geographical basis, keeping together the 
productions of every island or group of islands, and of such 
divisions of each continent as arc found to possess any special or 
characteristic fauna or flora. We shall then be sure to detect 
many unsuspected relations between the animals and plants of 
certain localities, and we shall become much better acquainted 
with those complex reactions between the vegetable and animal 
kingdoms, and between the organic world and the inorganic, 
which have almost certainly played an important part in deter- 
mining many of the most conspicuous features of living things. 

AVj-t* a/ft/ Progress of Modern Views as to the Antiquity and 
Origin of Man, 

1 now come to a branch of our subject which I would gladly 
have avoided touching on, but as the higher powers of this Asso- 
ciation have decreed that f should preside over the Anthropological 
Department, it seems proper that I should devote some portion 
of my address to matters more immediately connected with the 
special study to which that Department is devoted. 

As my own knowledge of, and interest in, Anthropology', is 
confined to the great outlines, rather than to the special details 
of the science, 1 jiropose to give a very brief and general sketch 
of the modern doctrine as to the Antiejuity and Origin of Man, 
and to suggest certain points of difficulty which have nut, 1 think, 
ytt received sufficient attention. 

Many now present remember the time (for it is little more 
than twenty years ago) when the antiquity of man, as now 
understood, was universally discredited. Not only theologians, 
but even geologists, then taught us that man belonged altogether 
to the existing state of thi ngs ; tliat the extinct animals of the 
Tertiary jieriod had finally disappeared, and that the earth’s 
surface had assumed its present condition, before the human race 
first came into existence. So prepossessed were even scientific 
men with this idea — which yet rested on purely negative evidence, 
and could not be supported by any arguments of scientific value 
— that numerous facts which had been presented at intervals for 
half a century, all lending to prove the existence of man at very 
remote epochs, were silently ignored ; and, more than this, the 
detailed statements of three distinct and careful observers were 
i ejected l)y a great scientific Society as too improbable for pub- 
lication, only because they proved (if they were true) the co- 
existence of man with extinct animals ! ^ 

But this state of belief in opposition to facts could not long 
continue. In 1859 a few of our most eminent geologists 
examined for themselves into the alleged occurrence of flint 
implements in the gravels of the North of Fiance, which had 
been made ])ublic fourteen years before, and found them strictly 
correct. Tl'he caverns of Dcvonshiie were about the same time 
caicfully examined by equally eminent observers, and were found 
fully to bear out the statements of those who had published their 
results eighteen years before. Flint implements began to be 
found in all suitable localities in the South of lOngland, wlien 
carelully searched for, often in gravels of equal antiiiuity with 
those of F ranee. Cavciris, giving evidence of human occupation 
at various remote ])eriods, were explored in Belgium and the 
South of France, — lake dwellings were examined in Switzerland 
— refu5e heaps in Denmark — and thus a whole series of remains 
have been discovered carrying back the history of mankind from 
the earliest historic periods to a long distant past. The antiquity 
ot the races thus discovered can only be generally determined 
by the successively earlier and earlier stages through which 
we can trace tliem. As wc go back, metals soon disappear 
and we find only tools and weapons of stone and of bone. 
The stone weapons get ruder and ruder ; pottery, and then 
the bone implements, cease to occur ; and in the earliest 
stage we find only chipped flints, of rude design though 
still of unmistakably human workmanship. In like manner 
domestic animals disappear as we go backward ; and though 
the dog seems to have been the earliest, it is doubtful whether 
the makers of the ruder flint implements of the gravels 
possessed even this. Still more important as a measure of 
time are the changes of the earth’s surface— of the distribution 
of animals— and of climate— which have occurred during the 
human period. At a comparatively recent epoch in the record 
of prehistoric times we find that the Baltic was far salter than it 
is now, and produced abundance of oysters ; and that Denmark 

I lu x8s 4 (?) a communication from the Torquay Natural History Society 
confirmini; previous accounts by Mr- (iodwin-Austen, Mr. Vivian, and the 
Kev Mr McEnery, that worked flints occurred in Kent’s Hole with remains 
of extinct species, was rejected as too improbable for publication. 
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was covered with pine forests inhabited by Capercailzies, such as 
now only occur further north in Norway. A little earlier we 
find that reindeer were common even in the South of France, 
and still earlier this animal was accompanied by the mammoth 
and woolly rhinoceros, by the arctic glutton, and by huge bears 
and lions of extinct species. The presence of such animals 
implies a cliange of climate, and both in the caves and gravels 
we find proofs of a much colder climate than now prevails in 
Western Europe. wStill more remarkable are the changes of the 
earth’s surface which have been effected during man’s occupa- 
tion of it. Many extensive valleys in England and France are 
believed by the best observers to have been deepened at least a 

hundred feet ; ^cavems now far out of the reach of any stream 

must for a long succession of years have had streams flowing 
through them, at least in times of floods — and this often implies 
that vast masses of solid rock have since been worn away. In 
Sardinia land has risen at least 300 feet since men lived there 
who made pottery and probably used fishing-nets while in 
Kent’s Cavern remains of man are found buried beneath two 
separate beds of stalagmite, each having a distinct texture, and 
each covering a deposit of cave-earth having well-marked 
differential characters, while each contains a distinct assemblage 
of extinct animals. 

Such, briefly, are the results of the evidence that has been 
rapidly accumulating for about fifteen years as to the antiquity of 
man ; and it has been confirmed by so many discoveries of a like 
nature in all parts of the globe, and especially by the comparison 
of the tools and weapons of prehistoric man with those of modern 
savages, so that the use of even the rudest flint implements has 
become quite intelligible, — that we can hardly wonder at the vast 
revolution effected in public opinion. Not only is the belief in 
man’s vast and still unknown antiquity universal among men of 
science, but it is hardly disputed by any well-informetl theologian; 
and the present generation of science-students must, we should 
think, be somewhat pu/zled to understand, what there was in the 
earliest discoveries tliat should have aroused such general oppo- 
sition and been met with such universal incredulity. 

But the question of the mere “ Antiquity of Man” almost 
sank into insignificance at a very early period of the incjulry, in 
comparison with the far more momentous and more exciting 
problem of the development of man from some lower animal 
form, which the theories of Mr. Darwin and of Mr. Herbert 
Spencer soon showed to be inseparably bound up with it. 1 Ins 
has been, and to some extent still is, the subject of fierce con- 
flict ; but the controversy as to the fact of such development is 
now almost at an end, since one of the most talented rej>re.sen- 
tatives of C-atholic theology, and an anatomist of high standing 
— Professor Mivart — fully adojits it as regards physical structure, 
reserving his opposition for those parts of the thcoiy, which 
would deduce man’s whole intellectual and moral nature from 
the same source, and by a similar mode of development. 

Never, perhaps, in the whole history of science or ])hilosophy 
has so great a revolution in thought and opinion been effected 
as in the twelve years Ironi 1859 to 1871, the respective dales of 
publication of Mr. Darwin’s “Origin of Species ’’and ‘‘Descent 
of Man.” Up to the commencement of this period the belief in 
the independent creation or origin of the species of animals and 
plants, and the very recent appearance of man upon the earth, 
were, practically, universal. Long before the end of it these two 
beliefs had utterly disappeared, not only in the scientific world, 
but almost equally so among the literary and educated classes 
generally. Ihe belief in the independent origin of man held 
its ground somewhat longer, but the publication of Mr. Darwin’s 
great work gave even that its death-blow, for hardly anyone 
capable of judging of the evidence now doubts the derivative 
nature of man’s bodily structure as a whole, although many believe 
that his mind and even some of his physical characteristics may 
be due to the action of other forces than have acted in the case 
of the lower animals. 

, *ieed hardly be surprised, under these circumstances, if 
t ere has been a tendency among men of science to pass from 
one extreme to the other, from a profession (so few years ago) of 
Tota ipiorance as to the mode of origin of all living things, to a 
• almost complete knowledge, of the whole progress of 
T,- 1, speck of living protoplasm up to the 

highest development of the human intellect. Yet this is really 
sixteen years . Formerly difficulties 
asserted that we had not sufficient 
on any generalizations on the subject, 
ow difficulUes are set aside, and it is held that our theories are 
* Lyell s Antiquity of Man» fourth edition, p. ix^. 


80 well established and so far-reaching, that thw explain and 
comprehend all nature. It is not long ago (as I have already 
reminded you) since facts were contemptuously ignored, because 
they favoured our now popular views ; at the present day it 
seems to me that facts which oppose them hardly receive due 
consideration. And as opposition is the best incentive to pro- 
gress, and it is not well even for the best theories to have it all 
their own way, I propose to direct your attention to a few such 
facts, and to the conclusions that seem fairly deducible fi'om 
them. 

It is a curious circumstance, that notwithstanding the attention 
that has been directed to the subject in every part of the world, 
and the numerous excavations connected with railways and 
mines which have offered such facilities for geological discovery, 
no advance whatever has been made for a considerable number 
of years, in detecting the time or the mode of man’s origin. 
The Paleolithic flint weapons first discovered in the North of 
France more than thirty years ago, are still the oldest undisputed 
proofs of man’s existence ; and amid the countless relics of a 
former world that have been brought to light, no evidence of any 
one of the links that must have connected man with the lower 
animals has yet appeared. 

It is, indeed, well known that negative evidence in geology is 
of very slender value, and this is, no doubt, generally the case. 
The circumstances here are, however, peculiar, for many converg- 
ing lines of evidence show that on the theory of development by 
the same laws which have determined the development of the 
lower animals, man must be immensely older than any traces of 
him yet discovered. As this is a point of great interest we must 
devote a few moments to its consideration. 

1. 'rhe most important difference between man and such of the 
lower animals as most nearly approach him, is undoubtedly in 
the bulk and development of his brain, as indicated by the form 
and capacity of the cranium. We should therefore anticipate 
that these earliest races, who were contemporary with the extinct 
animals and used rude stone weapons, would show a marked 
deficiency in this respect. Yet the oldest known crania — those 
of the Engis and Cro-Magnon caves — show no marks of degra- 
dation. The former does not present so low a type as that of 
most existing savages, but is — to use the words of Prof. Huxley 
— “."i fair average human skull, which might have belonged to 
a philosopher, or might have contained the thoughtless brains of 
a savage.” 'J'hc latter are still more remarkable, being unusually 
large and well formed. Dr. Priiner-Bey states that they surpass 
the avenage of modern European skulls,, in capacity, while their 
symmetrical forms, without any trace of prognathism, compares 
favourably not only with the foremost savage races, but with 
many civilised nations of modern times. 

One or two other crania of much lower type, but of less 
antiijuity than this, have been discovered ; but they in no way 
invalidate the conclusion which so highly developed a form at so 
eaily a period imiflies, vi/., that we have as yet made a hardly 
perceptible step towards the discovery of any earlier stage in the 
development of man. 

2 . This conclusion is supported and enforced by the nature ot 
many of the works of art found even in the oldest cave-dwellings. 
The flints are of the old chipped type, but they are formed into 
a large variety of tools and weapons — such as scrapers, awls, 
hammers, saws, lances, &c., implying a variety of purposes for 
which these were used, and a corresjionding degree of mental 
activity and civilisation. Numerous articles of lK)ne have also 
been found, including well-formed needles, implying that skins 
MTie sewn together, and perhaps even textile materials woven 
into cloth. Still more important are the numerous carvings and 
drawings representing a variety of animals, including horses, rein- 
deer, and even a mammoth, executed with considerable skill on 
bone, reindeer-horns, and mammoth-tusks. These, taken to- 
gether, indicate a state of civilisation much higher than that of 
the lowest of our modern savages, while it is quite compatible 
with a considerable degree of mental advancement, and leads us 
to believe that^the crania of Engis and Cro-Magnon are not^fcx- 
ceptional, but "fairly represent the characters of the race. If we 
further remember that these people lived in Europe imder the 
unfavourable conditions of a sub-Arctic climate, we shall be in- 
clined to agree with Dr. Daniel Wilson, that it is far easier to 
produce evidences of deterioration than of process in instituting 
a comparison between the contemporaries of the mammoth ana 
later prehistoric races of Europe or savage nations of modem 
times.* 

3. Yet another important line of evidence as to th^ extreme 

* “Prehistoric Man,” 3rd ed. vol. i. p. 1x7. 



410 


NATURE 


[Sept. 7, 1876 


antiquity of the human type has been brought prominently forward 
by Prof. Mivart. ^ ITe shows by a careful comparison of all parts of 
the structure of the body, that man is related, not to any one, but 
almost equally to many of the existing apes— to the orang, the 
chimpanzee, the gorilla, and even to the gibbons — in a variety of 
ways ; and these relations and differences are so numerous and 
so diverse that on the theory of evolution the ancestral form 
which ultimately developed into man must have diverged from 
the cohimon stock whence all these various forms and their ex- 
tinct allies originated. Hut so far back as the Miocene dej^osits 
of Europe, we find the remains of ape-; allied to these various 
forms, and especially to the gibbons, so that in all probability 
the special line of variation which led up to man branched off at 
a still earlier period. And these early forms, being the initiation 
of a far higher type, and having to develop by natural selection into 
so specialised and altogether distinct a creatuieasman, must have 
risen at a very early pei iod into the jio^ition of a dominant race, and 
spread in dense waves of population over all suitable poitions of 
the great continent— for this on Mr. J )ar\vin’s hypothesis, is 
essential to rapid develop mental progress thiough the agency of 
natural selection. 

Under these circumstances we might ccitainly expect 10 find some 
relics of these earlier fornn of m.an along with those of animals 
which were presumably less abundant. Negative evidence of 
this kind is not very weighty, but still it has soni.^ value. Tt has 
been suggested that as apes are mostly tiopical, ami anthiopoid 
apes are now confined almost exclusively to the vicinity of the 
cquatvir, we should expect the ance-.lral fo’-ms also to have in- 
habited these .same localities -- West Africa and the Malay 
Islands. TJut this objection is haidly valid, because existing 
anthiopoid apes are wholly dependent on a perennial supply of 
easily accessible fruits, winch is only found near the equator, 
while not only liad the south of I'Aivojie an almost tropical 
climate in Miocene times, but w^e must suppose even the earliest 
ancestors of man to have I ecn lerrestiial anei omnivorous, since it 
must have taken ages of slow modification to have produced the 
perfectly eiect form, the short arms, and the wholly uon-jnehen- 
sile foot, wliich so strongly difTercntiate man from the aj)cs. 

The conclusion which I think we must anive at is, that if man 
has lieen developc 1 from a common ancestor, with all existing 
apes, ami Oy 110 otJiet ap^L'iicics iiiau siuh ai ha-ac al/titcd tf.cir 
licvclopnu'iU^ then he must have existed in something approach- 
ing his present form, during the tertiary period— and not merdy 
existed^ but predominated in numbers, wherever suitable condi- 
tions prevailed. If then, continued researches in all j)arts of 
Europe and Asia fail to bring to light any proofs of his presence, 
it will be at least a presumption tlrat he came into existence at a 
much later date, and by a much more rajjid process of develop- 
ment. In that case it wall be a fair argument, thai, just as he is 
in his mental and mor.il nature, his capacities and a.s])iratioiLs, 
so infinitely raised above the biutes, so lus origin is due to 
distinct and higher agencies than such a^ have arfeclcd their 
development. 

There is yet another line of inquiry bearing upc.n this subject 
to which 1 wish to call your attention. It is a somewhat curious 
fact, that, while all modern writers admit the great antiquity ol 
man, most of them maintain the very recent development of his 
intellect, aitd will hardly contemplate the possibility of men 
equal in mental capacity to ourselves, having existed in pic- 
historic times. This question is generally assumed to be settled, 
by such relics as have been preserved of the manufactures of the 
older races showing a lower and lower state of the arts ; by the 
successive disappearance in early times of iron, bronze, and 
pottery ; and by the ruder forms of the older flint implements. 
The weakness of this argument has been well shown hy Mr. 
Albert Mott in his very original, but little known piesi<lential 
address to the Literary and Philosophical Society of Liverpool 
in 1873. He maintains that “our most distant glimpses of the 
past are still of a world peopled as now with men both civilised 
and savage*^ — and, “that we have often entirely misread the 
pag; by supposing that the outward signs of civilisation must 
always be the same, and must be such as are found among our- 
selves.” In support of this view he adduces a variety of striking 
facts and ingenious arguments, a few of which I will briefly 
summarise. 

On one of the most remote islands of the Pacific — E.aster 
Island — 2,000 miles from South America, 2,000 from the Mar- 
quesas, and more than 1,000 from the Gambier Islands, arc 
found hundreds of gigantic stone images, now mostly in ruins, 
ofteu thirty or forty feet high, while some seem to have been 

® “ Man and Apes,” pp. 171- 193. 


much larger, the crowns on their heads cut out of a red stone 
being sometimes ten feet in diameter, while even the head and 
neck of one is said to have been twenty feet high. ^ These 
once stood erect on extensive stone platforms, yet the island has 
only an area of about thiity square miles, or considerably less 
than Jersey. Now as one of the smallest images eight feet 
high w^eighs four Ions, the largest must weigh over u hundred 
tons, if not much more ; and the existence of such vast works 
implies a large population, abundance of food, and an esta- 
blished govv rnment. Vet how could these coexist in a mere 
speck of land wholly cut off from the rest of the woild? Mr. 
Mott maintains that this necessarily implies the power of regular 
communication with larger idanJs or a continent, the arts of 
navigation, and a civilisation much higher than now exists in 
any part of tlie Pacific. \Try similar remains in other islands 
scattered widely over the Pacific add weight to this argument. 

The next example is that of the ancient mounds and earth- 
works of the North Amciican continent, the bearing of which 
is even more significant. Over the greater pait of the exten- 
sive Mississippi valley fimr well-marked classes of these earth- 
works occur. Some are camp--, or works of defence, situated 
on bluffs, jiromontorics, or isolated hills ; other.^ are vast inclo- 
sures in the ])lains and lowlands, often of gcometiic forms, and 
having attached to them loadways or avenues often miles in 
length ; a third are mounds correspoiuling to our tumuli, often 
seventy to ninety feet higli, and some of them covering acres of 
ground; ^vhilc a fouiLli group consist of representations of 
various animals modellcil in lelief on a gigantic scale, and 
occurring chiefly in an are.r sorncwliat to the north-west of the 
otliei classes, in the plains of Wisconsin. 

The first cUss--the camps 01 fortified inclosiires — resemble in 
general feilures the .nneient canqis of our own islands, but fai 
suijiass them in extent. Eoit Hill, m Ohio, is surrounlcd by a 
wall and diich a mile and a half in length, pait of the way cut 
through soli tl rock. Aitificial reservoirs for water were made 
within u, while at t»ue extremiiy, on a more elevated point, a keep 
is constructed with its sej>aiatc defences and water-reservoir.s. 
Another, called Clark’s Work, in the Scioto valley, which .seems 
to h.ave lieen a fortified town, incloses an aica of 127 acres, the 
embankments measming three niile.s in length, and contedning 
not less than three million cubic feet of earth. This aica 
incloses mmierou.> .sacrificial mounds and symmetrical cartli- 
works in which many interesting lelics and w’oiks of art have 
been found. 

The second class — the .sacred inclosiires — may be compared 
for extent and arrangement wdth Avebury or Cain.ik — but are in 
some respects even more remaikabic. ( )nc of these, at Newark, 
Ohio, covers an aiea of several miles with its connected group.s 
of circle.-, ociagon.s, squares, cni]).ses, .and avenues, on a grand 
scale, and formed by embankments fioin twenty to thirty feet in 
height. Other similar works occur in different parts of Ohio, 
and by accuiaie survey it is found not only that the circles are 
true, though some of them are one-third of a mile iu diameter, 
but that other figuics arc truly scjuarc, each si le being over l,ooo 
feet long, and wh.at i-. still moie important, tlie d.mciisions of sonic 
of the.se geometrical figures in difleroiit parts of the country and 
seventy nul« s apait, aie idtrinical. Now thus proves the use, by 
the buildcis of these woibs, of some slaiid.ud measures of length, 
while the accuracy oi the sipiarcs, eiicles, and, in a less degree, 
of the octagonal figures— .shows a considerable knowledge ol 
rudimentary geometry, and .some means of measuring angles. The 
diificulty of diauing such figuie.-i on a large scale is much greater 
than any one would imagine who has not tried it, and the 
accuracy of these is far beyond what is necessary to satisfy the 
eye. We must Iherefoie im[)ule to these people the wish to 
nuakc these figures as accurate as possible, and this wish is a 
greater proof of habitual skill and intellectual advancement tlian 
even the ability to draw such figures. If, then, wc lake into 
account this ability and this love of geometric truth, and further 
consider the dense population and civil organisation implied by 
tlie construction ol .such extensive systematic works, we must 
allow that iliese people had reached the earlier stages of a civili- 
sation of which no traces existed among the savage tribes who 
alone occupied the country when first visited by Europeans. 

The animal mounds are of comparatively less importance for 
our present purpose, as they imply a somewhat lower grade of 
advancement ; but the sepulchral and sacrificial mounds exist in 
vast numbers, and their partial exploration lias yielded a quantity 
of articles and works of art, which throw some further light on 
the peculiarities of this mysterious people. Most of these mounds 
I Journ. of R.oy. Geog. Soc., 1870, pp. 177, 178. 
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contain a large concave hearth or basin of burnt clay, of per- extensive country, from comparative civilisation to comparative 

fectly symnietrical form, on which are found deposited more or barbarism, the former having left no tradition, and hardly any 

less abundant relics, all bearing traces of the action of fire. We trace of influence on the latter. 

are, therefore, only acquainted with such articles as are practi- As Mr. Mott well remarks Nothing can be more striking 

cally fire-proof. These consist of bone and copper implements than the fact that Easter Island and North America both give 
and ornaments, discs, and tubes— pearl, shell, and silver heads, the same testimony as to the origin of the savage life found in 
more or less injured by the fire— ornaments cut in mica, orna- them, although in all circumstances and surroundings the two cases 
mental i)otlery, and numbers of elaborate carvings in stone, are so different. If no stone monurnents had been constructed in 
mostly forming’ pipes for smoking. The metallic articles are all Easter Island, or mounds, containing a few relics saved from 
formed by hammering, but the execution is very good ; plates of fire, in the United States, we might never have suspected the 
mica are found cut into scrolls and circles ; the pottery, of which existence of these ancient peoples, lie argues, therefore, that it 
very few remains have been found, is far superior to that of any is very easy for the records of an ancient nation’s life entirely to 
of the Indian tribes, since Dr. Wilson is of opinion that they perish, or to be hidden from observation. Even the arts of 
must Imve been formed on a wheel, as they are often of unifoim Nineveh anil Babylon were unknown only a generation ago, and 
thickness throughout (sometimes not more than one-sixth of an we have only just discovered the facts about the mound-builders 
inch) polished, and ornamented with scrolls and figures of birds of North America. 

and flowers in delicate relief. But the most instinctive objects But other parts of the AmeriCcin continent exhibit parallel 
are the sculptured stone pipes, representing not only various phenomena. Eecent investigations show that in Mexico, Central 
easily recognisable animals, but also human lieads, so we.l cxe- America, and I’eru, the existing race of Indians has been pre- 
cu(ed that they ajipcar to be 2)ortraits. Among the animals, not ceded by a distinct and more civilised race. T his is proved by 
only arc such native forms as the panther, bear, [otter, wolf, the sculptures of the ruined cities ()f Central America, by the 
beaver, raccoon, heron, crow, turtle, frog, rattlesnake, and many more ancient terra-cottas and paintings of Mexico, and by the 
others, well represented, but also the manatee, which 2)erhaiis rddest portrait-pottery of Peru. All alike .show m'^rkedly non- 
tlicn ascended the Mi''.sissi2i])i as it now docs the Amazon, and Indian haturcs, while they often closely resemble modern I'.uro- 
thc toucan, which could hardly have lieen obtained nearer than jiean types. Ancient crania, loo, have been found in all these 
IMexico. The sculiituicd heads are es[)ecial]y remarkable, be- countiics, prc-’eniing very different characters from those of any 
cause they present to us the features of an intellectual and civi- of the modtri; indigenous races of America.^ 
lised pcoi)le. The nose in some is perfectly straight, and neither 'J’hcre is one other striking example of a higher being suc- 
prominent nor dilated, the mouth is small, and the lips thin, cecded by a low’d* degree of knowledge, which is in danger of 
tlie chin and upper lip arc shoil, contrasting with the juin- being forgotten because it has been made tlie foundation ot 
dcrous law of the modern Indian, while the chetk-bones pre- theories which seem wild .and fantastic, and are probably in 
sent no marked piominencc. Other examples have the nose great part cironeoiis. 1 allude to the Great Pyramid of Egypt, 
somewhat projecting at the apex in a manner quite unlike the whose form, dimensions, structure, and uses have recently been 
fe.i lures of any Ameiicnn indigiMie^, and, although there are the subject of elaborate works by Prof. l'ia//i Smyth. Now, the 
some which show a much co^^’ser face, it is very difficult to see admitted facts about this pyramid are so interesting and so appo- 
111 any of them thnt close le.seiubkince to the Indian type which site to the subject W'e are considering, that 1 lieg to recall them 
these sculptures have been said to exhibit. The few authentic to your attention. Most of you are aware that this iiyramid has 
crania trom the mounds jnesent coriesiioniling features, being bc;en carefully explored and measured by successive Kgyptolo- 
fiir more .symmetiical and better developed in the fiontal region gists, and that the dimensions have lately become capable of 
than those of any Amciican tribes, although somewhat ic- more uceura‘c determination ow'ing to the discovery of some of 
senibliiig them in the occipital outline ; ^ w'hile one was described the (uiginai casiug-stones and the dealing away of the earth 
by its discovLiei (Mr. W. Maishall Ander.son) as “a beautiful from the corners of the foundation, showing the sockets in which 

.skull w'oiLliy of a Greek.” the corner-stones fitted. Prof. Smyth devoted many months of 

TTie antic|uily of this remarkable lare may peihaji'i not he \cry w’ork with the best instruments in order to lix the dimensions and 
great, a-^ coinjiaied with the prehistoric man of h.urope, although angles of all accessible parts of the structnie ; and he has carefully 
the o])iiuons of some wiiteis on llie .subject .seem al/ectc I by that determined the.se by a comparison of his own and all picvious 
“ jjarsimony of time ” on which the Lite Sir Chailes Lyell so often measure.s the best of wdiich agree pretty clo.scly with each other. 
diLited. The mounds arc nil ovcigiowui with dense lorcst, and one T he results ariivcd at are — 

of the large trees W’as c.stimated to be eight bundled years old, 1. That the pyramid is truly square, the sides being equal and 
while other observers consider the forest giuwth to indicate an age the angles right angles. 

of at least 1,000 year-. Put it is well know’ 11 that it rcquiies several 2. That the four sockets on which the four first stones of the 

generations of trees to 2*»ass away before the growth on a deserted comers rested nre truly on the same level. 

.^blearing comes to coircqiond with that of the sun ounding virgin 3. TTiat the. diieclion of the sides are accurately to the four 
forest, while this finest, once established, may go on growing cardinal points. 

for an unknown number of thousands of years. The 800 or 4. That the vertical height of the iiyramid bears the same 
1,000 years estimate fiom the growth of existing vegetation is a projwrtion to its cn cumfereiice at the base, as the radius of a 
^minimum which has no bearing w’hatevcr on the actual age of circle doe.s to its cii cumfereiice. 

these mounds, and we might almost as well attempt to deter- Now all the.se measure.s, angle.s, and levels are accurate, not 
mine the lime oi the glacial epoch from the age of the jiines or as an ordinary surveyor or builder could make them, but to such 

Daks w hicli now* grow on the moraines. a degree a.s requires the very best modern instruments and all the 

The impoitant thing for us, however, is tint when NoiTi refinements oi geodetical .science to di.scover any error at all. In 
America w.as first settled by Euioiieaii'-, the Indian liibcs addition to this we ha\e the wondeiful perfection of the work- 
aihabiting it liad no knowledge or tradition of any jjieceding man.ship in tlie iiiteiior of the pyramid, the pa.ssages and 
1‘ftcc of higher civilisation than themselves. Vet we find that ehauibers being lineti with huge blocks of stones fitted with the 
uch a race existed ; that they must have been jiojmlous utmost accuracy, wlnle every jiarl of the building exhibits the 
nnd have lived under some established government ; while highest .structural .science. 

tiierc are signs that they practised agncultiiic laigely, as In all these respects this largest pyramid surpasses every other 

indeed they must have done to have supjioited a pojiula- in Egypt. Vet it is univci sally admitted to be the oldest, and 
tlon capable of executing such gigantic woiks in .such vast aKo the oldest historical buildmg in the world. 
ptofusion~-.for it is stated that the mounds and carthw'orks of Now these admitted facts about the Gteat Pyramid are surely 
variou.s kinds in the strite of Ohio alone amounts to betw'cen rcmaikable, and worthy of the deepest consideration. They^re 

• thousand. In their habit.s, custom-^, religion, facts which, in the pregnant w'ords of the late Sir John Henschel, 

* bT ^^b** 1 ^ diflered strikingly from all the Indian tribes; “according to received theoiies ought not to happen,” and 
w i e Heir loye of art and of geometric forms, and their caps- which, he tells us, should therefore be kept ever present to our 
Vi y or executing the latter upon so gigantic a scale, render it minds, since “they belong to the class of facts which serve as 

tl f* a really civilised people, although the the due to new discoveries.” According to modem theories, the 

T/n took may have been very different from higher civilisation is ever a growth and an outcome from a pre- 

91 tater people subject to very different influences, and the ceding lower state ; and it is inferred that this progress is visible 
W^eriiors 01 a longer series of ancestral civilisations. We have to us throughout all history and in all the material records of 
i*«re, at all event.s, a striking example of the transition, over an human intellect. But here we have a building which marks the 
* M ilson s “ Prehistoric Man,'’ 3rd ed, vol. li. pp. 123*130. * Wilson’s " Prehistoric M.in,” 3rd ed. vol. ii. pp. 125, ?44. 
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very dawn of history— which is the oldest authentic monument of 
man*s genius and skill, and which, instead of being far inferior, 
is very much superior to all which followed it. (Ireat men are 
the products of their age and country, and the designer and 
constructors of this wonderful monument could never have arisen 
among an unintellectual and half-barbarous people. So perfect 
a woik implies many preceding less perfect works which have 
disappeared. It marks the culminating point of an ancient 
civilisation, of the early stages of which wc have no record 
whatever. 

The three cases to which I have now adverted (and there are 
many others) seem to require for their satisfactory interpretation 
a somewhat different view of human progress from that which is 
now generally accepted. Taken in connection with the great 
intellectual power of the ancient Greeks — which Mr. Gallon 
believes to have been far above that of the average of any modern 
nation — and the elevation, at once intellectual and moral, dis- 
played in the writings of Confucius, Zoroaster, and the Vedas, 
they point to the conclusion, that, while in material progress 
there has been a tolerably steady advance, man’s intellectual and 
moral development reached almost its highest level in a very 
remote past. The lower, the more animal, but often the more 
energetic types, have however always been far the more nume- 
rous ; hence such established societies as have here and there 
arisen under the guidance of higher minds, have always been 
liable to be swept away by the incursions of barbarians. Thus 
in almost every part ot the globe there may liave been a long 
succession of partial civilisation, each in turn succeeded by a 
period of barbarism ; and this view seems supported by the 
occurrence of degraded types of skull along with such “ as might 
have belonged to a philosopher ” — at a time when the mammoth 
and the reindeer inhalnled southern France. 

Nor need we fear that there is not time enough for the rise and 
decay of so many successive civilisations as this view would 
imply ; for the ojiinion is now gaining ground among geologists 
that palaeolithic man was really preglacial, and that the great 
gap — marked alike by a change of physical conditions, and of 
animal Ji^e — which in Europe always separates him from his 
neolithic successor, was caused by the coming on and passing 
away of the great ice age. 

If the views now advanced arc correct, many, perhaps most, of 
our existing savages, arc the successors of higher races ; and 
f heir aits, often showing a wonderful similarity in distant con- 
linent.s, may have been derived from a common source among 
more civilised peoples. 

I must now conclude this very imperfect sketch of a few of 
the offihoot.s from the great tree of Biological study. It will, 
perhaps, he thought by some that my remarks have tended 
to the depreciation of our science, by hinting at imperfec ions 
in our knowledge and errors in our theories, where more enthu- 
siastic students see nothing but established truths. But I trust 
that 1 may have conveyed to many of my hearers a different im- 
pression. 1 have endeavoured to show that even in what are 
usually considered the more trivial and superficial characters 
prcsenied by natural objects, a whole field of new inquiry is 
opened u » to us by the stu ly of distribution and local con- 
ditions. And as regards man, I have endeavoured to fix your 
attention on a class ot facts which indicate that the course of his 
development has oecn far less direct and simple than has hitherto 
been supposed ; and that, instead of resembling a single tide with 
its advancing .and receding ripples, it must rather be compared to 
the ] progress from neap to spring tides, both the rise and the 
depression being comparatively greater as the waters of true 
civilisation slowly advance towards the highest level they can 
reach. 

And if we are thus led to believe that our present knowledge of 
nature is somewhat less complete than we have been accustomed 
to consider it, this is only what we might expect ; lor however 
great may have been the intellectual triumphs of the nineteenth 
century, Me can hardly think so highly ol its achievements as to 
imagine that, in somewhat less than twenty years, we have passed 
from complete ignorance to almost perfect knowledge on two 
such vast and complex subjects as the origin of .species and the 
antiquity of man. 

SECTION E. 

GEOGRAl’IlY. 

Oi’ENiKC Address by F. J. Evans, C.B., F.R.S., Captain 

U.N., PRE-SIDENT. 

Two ei^nts, notable in the annals of Geographical Science have 
to be recorded since the last meeting of the British Association ; 


and these events as bearing materially on the advancement of 
our knowledge of geography are deserving the special commen- 
dation of this Section. I refer to the successful issue of Cameron’s 
land journey across the tropical regions of Southern Africa and 
to the successful completion of the sea voyage of the Challmgtr ; 
a voyage which in its scope included the circumnavigation of the 
globe, the traversing the several oceans between the 50th parallel 
of North latitude and the Antarctic circle, and the exploration 
throughout, by the medium of the sounding line and dredge, of 
the contour features, the formation, and the animal life of the 
great oceanic bed. 

The general results of the notable African land journey have 
already, through our parent society in London, been brought 
largely under public review ; and at our present meeting many 
details of interest will be placed before you by the intrepid 
traveller himself. The courage, perseverance and patient atten- 
tion to the records of this long travel have been dwelt on by our 
highest geographical authorities, and so far it might appear super- 
fluous to join in praise from this chair ; ncvertlieless, it is to that 
part of the proceedings of Cameron, the unvarying attention and 
care he bestowed on instrumental observations, in order to give 
those proceedings a secure scientific basis, to which I would 
direct your attention as being of a high order of merit. 

With this example before us, remembering the country and 
climate in which such unremitting labours were carried out, 
distinction to the future exjdorer cannot rest on the mere render- 
ing of estimated topographical details, but can alone be fully 
merited when those details are verified by instrumental obser- 
vations of an order sufiicient to place numerically before geo- 
graphers the physical features and cliaracteristics of the explored 
region. 

Turning now from the results of the land journey of Cameron 
to those of the sea voyage of the Challenger we are again re- 
minded of the value of repeated and methodically arranged 
instrumental observations in geogrnphical research. Willi our 
present knoMdedge of the sea-board regions of the globe, little 
remains, except in Polar area*!, for the navigator to do in the 
field ot discovery, or even of exploration, othetwise than in those 
details rendered necessary by the requirements of trade or special 
industries. It is to the tlevclopment of the scientific features of 
geogra])hy that the attention of voyagers requires to be now 
mainly directed ; and in this there is an illimitable field. The 
great advance in this direction resulting from the two leading 
events of the past year, to which 1 have referred, foreshadows 
geographical research of the future. 

Communications of special value from some of those voyagers 
whose good fortune it M as to leave and return to their native 
land in the ship Chalhm^cr \i\\\ doubtless be made to this and 
other Sections. I trust nevertheless, as one officially interested 
in the expedition from its inception, and as having in early days 
been engaged in kindred work, and also as I h(3pe without being 
considered to have trespassed on the scientific territories of these 
gentlemen ground indeed so M'ell earned, — this meeting will 
view with indulgence my having selected as the leading theme 
of my address tcj it, a review ol that branch of our science now 
commonly knoMm as the “Physical Geography of the Sea;” 
combined with such suggestive matter as h<is presented itself to me 
whilst engaged in folluM'ing up the proceedings of this remark- 
able voyage. 

It has been well observed that “contact Muth the ocean has 
unqueslionally exercised a beneficial inllucnce on the cultivation 
of the intel'ect and formation of the character of many nations, 
on the multiplication of those bonds which should unite the 
whole Iiiunan race, on the first knowledge of the true form of the 
eartli and on the j>ursiiit of astronomy and of all the mathc- 
maticil and physical sciences.” The subject is thus not an 
ignoble one, and further, it appears to me appropriate, assembled 
as we are in the commercial metropolis of Scotland, fiom among 
M'ho^e citizens some of the most valuable scientific investigations 
bearing on the art of navigation have proceeded. 

As a ])refatory remark, I would observe that the distinctive 
appellation “Physical Geography of the Sea” is due to the 
accomplished geographer Humboldt ; it is somewhat indefinite 
though comprehensive, and implies that branches of science not 
strictly pertaining to geography, as commonly understood, are 
invaded ; but this intrusion or overlapping of scientific boun- 
daries is inevitable with the expansion of knowledge : and it is 
difficult to see how the term can be wisely amended, or how the 
several included branches of physics can be separate from pure 
geographical science. 

We are indebted in our generation to the genius and untiring 
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energy of Maury, aided originally by the liberal support of his 
Government, for placing before us in the two-fold interests of 
science and commerce an abundant store of observed facts in 
Ibis field ; accompanied, too, by those br^Ad generalisations, 
which, written with a ready pen and the fervour of an enthusiast 
gifted with a poetic temperament, have charmed so many readers, 
and in their practical bearings have undoubtedly advanced navi- 
gation in practice. 

In our admiration, however, of modern progress we mu'^t not 
in justice pass by without recognition the labours of earlier 
workers in the same field. So early as the middle of the seven- 
teenth century we find in Holland, Barnard Vaneriiis describing 
witli commendable accuracy the direction of the greater currents 
of the Atlantic Ocean and their dependence on prevailing winds ; 
the unctiual saltness of the sea, the diversity of temperature as 
the causes of the direction of the winds, and also speculating on 
the depths of the sea. Vanerius’s geographical writings were 
highly a])preciated by Newton, and editions were prepared at 
Cambridge under the supervision of that great man in 1672 
and 1681. 

To Dampier the seaman, and Halley the philoso]^her, we owe 
graphic descriptions of the trade winds as derived from personal 
experience ; while the investigations by Hadley of their causes, 
and the conclusions lie arrived at, that they were due to the com- 
bined effects of the diurnal revolution of the earth on its axis, 
and the unequal distribution of heat over different parts of the 
earth’s surface, in substance still remain unchallenged. 

'Jo Kenncll we owe a masteily investigation of the currents of 
the Atlantic Ocean, an investigation, which for precision and a 
thorough conception of the conditions affecting the subject will 
long serve as a model for imitation. His period covered some 
thirty or forty years during the end of the last and the begin- 
ning of the })resent century. At that epoch, chronoinetcis — 
though very efficient — had scarcely passed the stage of trial, but 
bad nevertheless commended themselves to the fnsl navigatqis 
of the day, whose aim it was to narrowly watch and test this, 
to them, marvellous acquisition. Kcnnell thus commanded 
nautical obseivations of a high order of mc'*'it ; these he indi- 
vidually verified, both for deternuning the ship’s position abso- 
lutely and relatively to the course ])ursued ; and our knowledge 
of surface-currents was established on the secure basis of diffei - 
ential results obtained at short intervals, such as a day or parts 
of a day, instead of tl.e previous rude estimation from a ship’s 
leckoiiing extending over a whole voyage, or its greater part. 

At a later date wc have by Redfield, Keed, Thom, and others, 
solidly practical investigations of the gyratory and at the same 
time bodily piogicssive moveineiiis of those fierce and violent 
stoims which, generated in liopical zones, travcr.-c extensive 
districts of the ocean, not unfretpienlly devastating the nairow 
belt of land comprised in their track ; and on the sea bat (ling all 
the care anil skill of the seaman to preserve his ship scaihless ; 
while the clear and elegant exposition by Dove of their law and 
its application as one common general piinciple to the ordiiiaiy 
movements of the atmospheie must commend itself as one of 
the achievements of modern science. 


While for the moment in the aeiial legioiis, we must not foiget 
the industry and scientific penetration of the present excellent 
secretary of the Scottish Meteoio’ogical Society. lIis moic 
icceiit development of the several aieas of barometric pnssuio, 
both oceanic and continental, bids fair to amend and enlarge 0111 
conceptions of the circulation of both the aeiial and liquid 
coverings of our planet. 

Looking then Irom our immediate stand-point on the ex- 
tent of our knowledge, as confirmed by observational fads of 
the several branches of physics pertaining to the geography of 
the sea, just rapidly reviewed, we find that, resulting from the 


methodical gathering up of “ ocean statistics by our own and 
other mantiim; nations, in the manner shadowed forth by Maury 
and stamped by the Brussels Conference of 1S53, we are in pos- 
session of a goodly array of broad but nevertheless sound results. 
^ If seasonal limits of the trade winds and monsoons, 

witli the areas tiaversed by circular storms are known ; also the 
gencial linear direction and varying rates of motion of tlie several 
ocean cui rents and streams ; together with the diffu-ncd values 
o air anci sea surface temperatures, the areas of uniform baro- 
pafts prevalent winds, over the navigable 

advantages that have accrued to the art 
rii(r„.,‘nn directly aiding commerce— by the gradnal 

through the medium of graphical 
rendering on charts, and concise textual descriptions, cannot be 


over-rated ; still much is wanting in fulness jaid precision of de- 
tail, especially in those distant but limited regions more recently 
opened out by expanding trade. Science views, too, with 
increasing interest these advances in our knowledge of ocean 
physics, as bearing materially on the grand economy of nature : 
essays brilliant and almost exhaustive on some of its subjects, 
have been given to us by eminent men of oar own day ; but here 
one is reminded, by the diversity in the rendering of facts, how 
much remains to be done in their correlation, and what an ex- 
tensive and still expanding field is before us. 

The dawning efforts of science to pass beyond the immediate 
]>ractical requirements of the navigator are worthy of note. We 
find — from an admirable paper on the “ Temperatures of the Sea 
at different Depths,” by Mr. Prestwich, just published in the 
IViilosophical Transactions — that in the middle of last century 
the subject of deep-sea temperatures first began to attract atten- 
tion, and thermometers for the purpose were devised ; but it was 
not till the early ])art of the present century that the curiosity 
of seamen appears to have been generally awakened to know 
more of the ocean than could be gleaned on its surface. John 
Ross, when in the Arctic seas in 181S, caught glimpses of 
animal life at the depth of 6,000 feet ; other navigators suc- 
ceeded in obtaining the temperature of successive layers of water 
to dcptlis exceeding 6,000 feet, but, so far as I can ascertain, 
James Ross was, in 1840, the first to record beyond doubt that 
bottom had been reached, ‘‘deeper than did ever plummet 
sound,” at 16,060 feel, westward of the Cape of Good Hope. 

The impetus to deep sea exploration was, however, given by 
the demand for electric telegraphic communication between 
countries severed by the ocean, or by impracticable land routes, 
and the past twenty years marks its steady growth. Appliances 
for reaching the bottom with celerity, for bringing up its water, 
for biinging up its formation, for registering its thermal condi- 
tion ill situ^ have steadily improved, and thus the several oceans 
were examined both over present and prospective telegraph 
routes. Science, aroused by the consideration that vast fields 
for biological research were opening up— as proved by the re- 
linns, prolific with living and dead animal matter, rendered by 
the comparatively puny appliances originally used for bringing 
up tbt* sea bottom — invoked, as beyond the reach of private 
enterprise, the aid of ( lovernnicnt. Wisely, earnestly, and 
munificently w^as the appeal responded to, and thus the 
Chalu‘ni;iT Kxpedition has become the culminating effort of our 
own day. 

We have now reached, in all probability, a new starting-point 
in leferencc to many of our conceptions of the physics of the 
globe, and our own special branch may not be the least affected, 
'riiere is opened up to us, for example, as fair a general know- 
leilge of the depression of the bed of large oceanic areas below 
the sea level, as of the elevation of the lands of adjacent conti- 
nents above that unlvcisal zero line. Wc learn for the first time 
by the ChaUentper^ s results — ably sujiplcinented as they have 
recently been by the action of the U.S. Government in the 
Pacific, and by an admirable series of soundings made in the 
exploratory German ship of war Gazelle — that the unbroken 
range of ocean in the southern liemi.sphere is much shallower 
than the northern seas, that it has no features approaching in 
character those grand abyssal depths of 27,ocx) and 23, 500 feet 
found respectively in the North Pacific and North Atlantic Oceans, 
as the greatest reliable deptlis recorded do not exceed 17,000 or 
17,500 feet. 

'I'hc general surface of the sea bed presents in general to the 
eye, when graiiliically rendered on charts by contour lines of 
equal soundings, extensive plateaux varied with the gentlest of 
undulations. There is diversity of feature in the western Pacific 
Ocean, where, in the large area occupied by the many groups of 
coral islands, their intervening seas are cut up into deep basins 
or hollows, some 15,000, some 20,000 feet deep. In the 
Northern Oceans one is struck with the fact that the profounder 
depths in the Pacific occupy a relative place in that ocean with 
those found in the Atlantic ; both abyssal areas have this, 
in common, the maximum depths are near the land, the sea sur- 
face temperature has the maximum degree of heat in either ocean, 
and two of the most remarkable ocean streams — Florida Gulf 
and Japan — partially encompass them. 

la the Atlantic Ocean, from a high Southern latitude, a broad 
channel with not less than some 12,000 to 15,000 feet.c^ be 
traced, as extending nearly to the entrance of Davis Strait ; a 
dividing undulating ridge of far less depression, on which stand 
the islands of Tristan d^Acunha, St Helena, and Ascension, 
separates this which may be named the Western Chani^l from a 
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ilmilar one running parallel to the South African Continent, and 
which extends to the parallel of the British Islands. It is 
possible that certain tidal and, indeed, climatic conditions, 
peculiar to the shores of the North Atlantic, may be traced to 
this bottom conformation, which carries its deep, canal-like cha- 
racter into Davis Strait, and between Greenland, Iceland, and 
Spitzbergen, certainly to the 80th parallel. 

There is, however, one great feature common to all oceans, and 
which may have some significance in the consideration of ocean 
circulation, and as affecting the genesis and translation ot the 
great tidal wave and other tidal phenomena, of which we know 
so little ; namely, that the fringe of tlie seaboard of the great 
continents and islands, from the depth of a few hundred feet 
below the sea-level, is, as a rule, abruptly precipitous to depths 
of 10,000 and 12,000 feet. This grand escarpment is typically 
illu.strated at the entrance of the British Channel, where the 
distance between a depth of 600 feet and 12,000 fcci is in places 
only ten miles. Imagination can scarcely realise the stupendous 
marginal features of this common surface deiiression. 

Vast in extent as are these de]nessed regions — for we must 
recollect that they occupy an area three times greater than the 
dry land of the globe, and that a temperature just above the 
freezing-point of Fahrenheit prevails in the dense liquid layers 
covering them — life is sustained even in the most depressed and 
coldest parts ; while in those areas equivalent in depression below 
the sea-level to that of lunopcan Ali'inc regions above it, animal 
life abundantly prevails : structural forms complicated in armnge- 
ment, elegcant in appearance, and often lively in colour, clothe 
extensive districts ; other regions apparently form the sepulchral 
resting- place of organisms which when living existed near the 
surface; their skeletons, as it has been giaphically put, thus, 

** raining do^^n in one cimtinuous shower through the intervening 
miles ot sea-water.’’ tieological formations, stamped with the 
permanency of ages, common to us den'zcns of the <lry land, 
appear, in these regions, to he in course of evolution ; forces 
involving the formation of mineial concretions on a grand scale 
aie at work ; life is abundant everywhere in the surface and sub- 
surface waters of the oceans ; in fine, life and death, reproduction 
and decay, are active, in whatever depths have been attained. 

As a question of surpassing intere.st in the great scheme of 
nature, the economy of ocean circulation, affecting as it docs the 
climatic conditions of countrie.s, ha.s of late attracted attention. 
The general facts of this circulation in relation to climate have 
been tlms tersely summarised .* “Cold clinrntes follow i*olar 
waters towards the equator, warm climates follow warm equato- 
rial streams towards the poles.” We can all apirrcciate the 
geniality of our own climate, especially on the w-estern shores of 
the kingdom, as compared with the Arctic climate of the shores 
of Labrador, situated on the same parallels of latitude ; or 
indeed, with the vigorous winter climate of the adjacent North 
American seaboard, even ten degrees farther to the south. 
These, and kindred features in other parts of the globe, have led 
to the summarised generalisation 1 have just refen ul U), but the 
raiionalt of these movements of the wateis is by no means 
assured to us. 

That ocean currents were due primarily to the trade and other 
prevailing winds, was the received opinion from ihe earliest in- 
vestigation made by navigators of tlie constant surface rnovement 
of the sea. Rennell’s views are thus clearly .«itated— I'hc winds 
are to be regarded as the prime movers of tlie currents of the 
ocean, and of this agency the trade winds and monsoons have by 
far the greatest sliare, not only in operating on the lar^^er hidj 
of the whole extent of the circumambient ocean, but as possessing 
greater power by their constancy and elevation to generate and 
perpetuate currents ” , . . “next to these, in degrees are the 
most prevalent winds, such as the westerly wind beyond, or to 
the north and south, of the region of trade winds.” 

Maury, so far as 1 am aware, was the first to record his dissent 
from tliese generally received views of surface cunents being due 
to the impulse of the winds, and assigned to differences of specific 
gravity, combined with the earth’s rotation on its axis, the move- 
ment of the Gulf Stream, and other w^ell defined ocean currents. 

A writer of the present lime, gifted with high inductive reason- 
ing powers and with observed facts before him in wide extension 
of those inve.sligated by Rcnnell, regards the various ocean 
currents as members of one grand system of circulation ; not 
produced by the trade winds alone, nor by the prevailing winds 
proper alone, but by the continued action of all the prevailing 
winds of the globe regarded as one system of circulation ; and 
that witliout exception, he finds the direction of the main cur- 


rents of the globe to agree exactly w-ith the direction of the 
prevailing winds. 

Another writer of the present day, distinguished for intellec- 
tual power, and who persojially has devoted much time to the 
acquisition of exact physical facts bearing on the'question both 
in the ocean near our own shoics and in the Mediterranean sea, 
without denying the agency of the winds, so far as surface drifts 
are concerned, con.sidtrs tint general ocean circulation is de- 
pendent on thermal agency ahmc ; resulting in the movement of 
a deep stratum of polar viaters to the equator, and the movement 
of an ujiper stratum from the equator towards the poles i the 
“disturliance of hydrostatic equililiriiim ” being produced by the 
increase of density occasioned by polar cold and the reduc- 
tion of density occasioned by equatorial heat ; and th.at polar 
cold rather tlian equatorial beat is t\\^ primum mobile of the cir- 
culation. Analogous views had also been entertained by Conti- 
nctilal physicists from sea tempeiatiirc results obtained in Russian 
and French voyages of research in the early part of this 
century. 

We liave here presented to us two distinct conceptions of 
ocean circulation — tbi* one to a great extent confined to the 
surface and horizontal in its movements, the other veitical ex- 
tending from the ocean smface to its bed, and involving, as a 
coiiscfjueiicc, “ that every drop of water will thus [except in 
confined seas] be brouglit U]) from its greatest depilis to the 
siiracc.” 

With the.se sc\eral hypollitsis lufore u*?, it may he fairly con- 
sidcied that the j)rol)lem of “ ocean circul.atioii ” is still unsolved. 
Possibly, the real sidution in.ay require the consideration of 
plusical causes beyond tho'C which have been hitherto accepted. 
InVttempting the s( liition, it np^icafs to me impossible to tleny 
that the agency of the wiivls is most active in bringing about 
great movements ou the surface wattrs: the effects of the 
o\>posilc monsoons in the India and China sea.s furnishing corro- 
borative proof. Again, the remarkable thermal condition of 
the lower str.Uum of the water m enclosed .seas, as the Mediter- 
ranean, and in those bosin-likc areas ot the Western Pacific cut 
off by encircling sulimariiie ridges from the sources of polar sup- 
plies combmefl with the ccpially remaikable conditions of cold 
wat<T from a polar source Mowing ^ide by siile or interlacing 
with warm water from equatorial regions --as in the action of 
the Labrador and liulf Streams— points to the h)pothc^is of a 
vertical circulatron as alM) commanding respect. 

The time may be considered, however, to have now arrived 
forgathering up themnny llireads of iiiformation at our disposal; 
and by fresh combinations to enlarge at least our conceptions, 
even if we fail in satisfying all tlie conditions of solution. To 
this task 1 will liriefly address my'^eif. 

A giand feature in terrestrial physics, and one which I appre- 
hend bears directly on tlie subject before u'*', is tiiat i roducing 
ice movement m Amarctic seas. We know from the experience 
gained in ships— which, to shorten the passages to and from this 
country, Australia and New Zealand, have iollowcd the great 
circle route, and llius attained high southern latitudes — that vast 
traits of icc flora time to time become disrupted from the fringe 
of southern lands. Reliable accounts have reached us of vessels 
frequently running down several degices of longitude, sadly 
hampered by meeting islands ot ice ; and especially of one .ship 
being constantly surrounded with icebergs in the corresponding 
latitudes to those of I.ondon ami Liverpool, extending nearly 
the whole distance betucen the mciidians of New Zealand and 
(’ape Horn. Indeed, accumulated records point to the conclusion 
that on the wliole circumh rcnce of the globe .south of the 50th 
jiarallel, icebergs, scattcrid more or less, may be constantly 
fallen in with during the southern summer, 

I'he Antarctic voyages of D’Uiville, Wilkes, and James Ross 
assure us of the origin and character of these ice masses which 
dot the .Southern seas. Itach of these voyagers were opposed in 
their progress southward— D’Urville and Willces on the 65th 
parallel, Ross on the yyth, by barrier cliffs of ice. Ross traced 
this barrier 250 miles in one unbroken line ; he describes it as 
one continuous perpendicular wall of ice, 200 to 100 feet high 
al)ove the sea, with an unvarying level outline, and probably 
more than 1,000 feet thick — “a mighty and wonderful object.” 
Ross did not consider this ice barrier as rCvSting on the ground, 
for there were soundings in 2,500 feet a few miles from the 
clifis ; Wilkes also sounded in over 5,000 feet, only a short 
distance from the barrier. 

There is singular accord in the descriptive accounts by Wilk^ 
and Ross of this ice region ; they both dwell on the difference in 
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f AnMrrtir from Arctic icc forrnfllion, on the labuldr 
^roftS floating icebergs. «d their 

t iated ^eamnce; on the extreme seventy of the chniatc in 
Smraer; of the low barometric experienced-and 

" press equal wonderment at the stupendous forces necessa^ to 
break away the face of these vast ice barners, and the atmo- 
ipheric causes necessary for their reproduction. 

From the drift of this disrupted ice we have fair evidence of a 
Threat bodily movement of the waters northward ; fur it must be 
remembered that icebergs have been lallen in with in the entire 
circumference of the southern sfa®", and that they are pushed in 
the South Atlantic Ocean as far as the 40th parallel of latitude ; 
in the South Indian to the 45lh parallel ; and in the South 
Pacitic to the 50th jiarallel. 

In the discussion of ocean circulation, it has been a^sumcd 
that water Hows trom Equatorial into Antarctic areas ; there is 
no evidence, so far as 1 am aware, that warm surface water in 
the .‘‘cnse implied IS lound south of the 55th parallel. Suiface 
stream movement northward and eastward appears to be that 
generally exiierienced in the ?one betwetn the Antarctic circle 
and tluit jiarallc). AVith, tlun, this great bodily movement ncjrlh- 
ward of Antaictic waters included certainly between the surface 
and the base, or nearly so, of these tabular icebeigs (and 
represemmg a stratum certainly some lliousand feet in lliickncss), 
the (juestion arises, How and from wdience iloestlie sujiplyconie 
to till the created void? Sir Wyville 'J'l)om>wn, the leader of 
the Chnllcjii},er scientific staff, in one of the later of tlie manv 
ablerepoits be has forwarded to the Admiralty, furnishes, I 
think, a reasonable answer. Slating first Ids views as derive 1 
from stiuly of the bottom tenijieratuie of the l^acific Ocean 
gencially, he writes We can scaicely doubt that, like the 
Minilar mass of cold bottom-water m tlic Atlantic, the liottom- 
watcr of the Pacific is an exliemcly .sbiw mdiaiighl fiom the 
Southern Sea, ” He then give^ the reason. “ 1 am e\eiy (.lay 
moie tally salisfud Lli it tins 11 ili.x of (.old water into the Pa( ific 
and Atlantic t>cca'is f 10111 ihe smitfiw'ard is to be rifencd to the 
Simplest and most obvious of all (.ause.^, the excess of ev.aporatioii 
over ]>recii)ilati((n of the Innd-hemispheie ; and tlie excess of 
precipitation ovci evaporation 111 the middle and southern jiarls 
of the walci-h' misplicixs 

Ileforc following up the great northward mc»vcmcnt of Ant- 
arctic waters, J would draw attention to a ]'hysicaJ featiiie in 
coimcction with tidal inovcmcnts, wliieli jro.sibly may be one 
of the many links in the iliain of causes affecting ocean tiicu- 
lation. Tlic mean lidi' Irvd (or tfi.it imajgnai) jroint eqiii- 
iti^l.iut fioni the liigh and low vcalct -ninrhs as observed througli- 
oul a Mhole Iun.it ion) lias been a^suriied us .an iiivaiiable 
(piautity ; oui Oidii.uiee .Sin VC7 adopts 11 as the am o fiom whence 
all elevation, aie given : ilie (O/Z/r/;/ /..t/foi (neat liiilain licMig 
me level ol mean ink at iavcipool. Eoi practical pun)o es, at 
least on our own slioies, lliis mean sea-level may be coiisuleicd 
invaruible, although recent inveiligalions (if ilic iidcs at Javer- 
pool and Ramsgate indicate changes ii. it to the extent ol a few 
iiu'hes, and which changes are cmbiaced 111 an annual peiiod, 
attaining the iiiaximuiii height ni the later months of tlic year* 
the.se liaxe been assumed as p(s-ibly due to incteorol gicai 
lallicr than to the astronomical causes involved by tidal theory. 

Fiom an examination of some iidul obvcivaiioi.s lecently made 
near the mouth of Swan River, m Western Australia, diirnigthe 
progress of the Admii ally .survey ol that coast, there appeals to me 
cynknee thatm this locality open, it will be renieiiibeied, to the 
wide southern seas— the sca-lcvcl varies appreciably dm ing the 
year .- thus, the giealest daily tidal range in any month very i.ndy 
exceeds 3 leel, but Uic* high and low walcr-niaiks range during 
the year 5 leet. 'fiie higher level is attained in June, and 


neing higher in January than it is in June ; and a distinct excess 
Itivel of the tide by sevcM'al inches in December and 
t X ft suiimicr months, was traced 

18481 *^lf Recchy, R. N., at ilolyhe.ad (see /V///. Trans. 

nri/l cAvyvx. r mrface oscillation is a geneial oceanic feature, 
proofs indirectly appear in the Rci orts of the 
1 Jiave A.ssociation lor 18O8, ’70, ’72, to which 

tide of over three'iilcL™™'"”? 

having been obae^ci ^ i Auso-S 

larx. IsHlld, lU lllC (lUlf of MeXU'O ! 

of thc^souihpi^*h^^^”^l® physical condition, that the waters 
the a high level it the period of 

the year when the sun is to the north of the cc^uator, and that 


the northern whalers are highest at the period w’hen the sun is to 
the south of the equator. This is a question of so much interest 
that I propose again to revert to it. 

Variations in the sea level have been observed, notably in the 
central parts of the Red Sea, w'here the surface w^ater, as shown 
by the exposure of coral reefs, is said to be fully two feet lower 
in the summer months than in the opposite season ; these differ- 
ences of level are commonly assigned to tlic action of the winds. 

Rennell, in his ** Investigation of the Currents of the Atlantic 
Ocean,’’ .states, on what would appear reliable authorit)^, that on 
the African (iuinea coast the level of the .sea is higher by at 
least six feet perpendicular in the .season of tlie .strong S.W. and 
southerly winds— w^hidi winds blow obliquely into the I bay of 
Renin betw^ecn A])ril and September, tbe rainy season also -than 
duiing the more .serene weather of the ofiposite season ; the 
proof lieing that the tides ebl) and flow regularly in the several 
rivers (luring tlie period of strong S.AV. vvind.s, but that in the 
other ‘■ca.sou the same rivers run ebb constantly, the level of the 
sea being then too low to allow the tide waters to enter the 
mouths ofthe riveis. It is possible ihe cause, heie and elsewhere, 
may, in pait be cosmical, and neither meteorological nor astro- 
nomical in a tidal ‘>cnsc. 

'I lK‘se .several fads in relation to the variations in levels 
of tliesurfice of the ocean are interesting, aiil point to new fields 
of observ.alion and research. 

Another ]»]i\sical fcatuie connected with the ocean level is 
dcseiving coiisi (Iteration ; I lekr to the t fleet of tlie pres.siirc of 
the alniosplitMc. On good authority we know that the height 
of liigh water in tbe ICnglish Channel varies inversely as the 
height of the barometer ; the late Sir John Lubbock laid it dow’n 
as a rule that a liseof one inch in the barometer causes a depres- 
sion in the height of high water amounting to seven inches at 
London and to eleven inchfs at T.iveijMiol. Sir James Ross 
when at Poit Lcojiold, in tin-* Arctic se.is, jound that a difJerence 
of ]no-surc of •(itiSofan inch ill the barometer produced a differ- 
ence of 9 inc'bc:} in tlie mean level of the .sea, the greatest 
pre.s.suu' concsponding to the loivest level. These re.sults 
ajijx ared to him to indicate “that the o ’can is ti watir-baro* 
m("t( • on a vist si'ale of magnificence, and that tlie level of its 
SI tlic' is disturbed by evtry variation of atmospheric jire.s.sure 
iin/'r^i ly a.s the mercury in the baiometer, and exactly in the 
i.itio of the relative ‘•pecific gravities of tbe water and the mer- 
cury.” AVlicn wc corisi ler the exceptionally low baiomctric 
piessuie pievailing in tbe -out hern seas, and tlie compaialively 
low’ piessiiic of tbe J’qLiatoiiil ( )cean /one.s as coinjiarcd w'lth 
the areas of high pressiitc in the oceans iioith and south of the 
L(|uator -the lattci katures a late ikocdopniiMil by Mr. iJuchan 
— these (diaracteristic conditions of atniosi In nc jire'-surcs cannot 
exist without piesiimably alfecting the suiface conditions of 
adjacent waters. 

Tlieie yet one more ])oint in connection with the ocean 
ciiculatioii which 1 vcmtuie to tliink lias not leceived the atten- 
tion it deiuamK ; this is the economy of tln.se currents known 
as “ counter eijuatorial.” Their limits are now fairly ascertained, 
and are found to be confined to a narrow /ime ; they run m a 
(hrecl'oii directly ojipositc to, and yet side by .side with, the 
e(iuatorial streams of ])orh the Atlantic and 1 ‘acific Ocean.s. We 
know that thfy run at times witli gr(*at velocity (tJie C/talltni^er 
experienced fiftv miles in a day in the Pacific f)ctan), and ( cca- 
•sioiially in the face of the ti.ade wind ; and that they arc not 
mciely local, stretching as they do acro.^s tlie wide extent of the 
I’acilic ; and in the Atlantic, during the .summer months of our 
liemi.sphere, extending nearly acro.ss from the (iuinea Coast to 
the AAest India Island.s. q'hey have too this .significant feature 
that their narrow /one is confined to the norilurn side alone of 
Ihe great wer.t-going criuaforuJ currents; this /one is approxi- 
mately Iretwccn the parallels of 7" and 10" N., and thus corre- 
sponds with the belt of greatest atmo.spheiical heat on the earth’s 
.surfai'e. 

I'hat the functions of the counter currents in the physics of the 
ocean are important must, I think, be conceded. They ap])ijh.r 
to act on their eastern limits as feeders to the equatorial cur- 
rents ; and from the sea'^onal cxjjaiision, wiiich has been well 
traced in the Atlantic, are probably more immediately associated 
with some oscillatory nKiveinen!. of the w'aters following, though 
jieih.aps only remotely connected wuth, the sun’s movements m 
deciinatioi). 

A brief .•nummary of the thermal conditions of the oceanic 
basins wdll now tnablc us to review the salient features of ocean 
circulaiion, and the more immediate scientific po.sition j^he ques- 
tion ha^ assumed. 
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In all seas within the torrid and temperate /ones, provided 
any given area is not cut off by submarine barriers from a sup- 
ply of polar or glacial water, the sea bed is covered by a thick 
stratum of water, the temperature of uhith is confined between 
32® and 3?;” l\ In the Pacific Ocean this cold stratum must ])C 
derived fn m Antarctic sources, for the opening of JJehiing 
Strait is too small to admit of an apprccial)le efflux of Arctic 
w'aters. In this ocean the cold stiatum obtains generally at 
depths below 9,000 feet from the surface, with an almost invari- 
able isothermal line of 40" F., at from 2,500 to 3,000 feet from 
the surface. Similarly, in the Indian Ocean basin, the cold 
stratum at the bottom is derived from Antarctic sources, for the 
temperature of 33“*5 F. underlies the hot suiface waters of the 
Arabian Gulf. 

In the South Atlantic, Antarctic uaters, uith a bottom tem- 
perature of 31' to 33° ’5 F., certainly cn^ss the equator ; the bed 
of the Noith Atlantic basin then uarros up to 35® — marked 
diversities in both the temperatures and thickness of the succes- 
sive laycis of water fi <Jin the surface downwards are found — 
and in the central jiaits of the basin it is not until the vicinity of 
the l^’aroe Islands is 1 cached that Arctic wafers of an equivalent 
empcratuic to those fiom Antaictic sources aie experienced. 

Turning now to the .scienfific asjiect of the question : — 

The doctrine of a gcueial oceanic tlieimal circulation assumes 
two general juoposith ns - i, the existence of a deep under-fluw’ 
of glacial w ater from each pole to the equator ; and 2, the 
movement of the iqqier stratum of oceanic water from the equa- 
torial region towards each pole, as the necessary complement of 
the deep polar undcr-llow - this double movement being de- 
pendent “upon the distuibancc of hydrostatic equilibrium con- 
stantly maintained by iiolar cold and cquatoiial heal.” 

Proposition 2, in its general application as to the movement of 
surface watcis, is unqiKsnonal)Je ; but that of a deep undcr-llow 
from the poles, as a nccc'Saiy complement, remains o]>cn to 
doubt. Proposition l, in its wide generality, nue-t, from what 
we know of the Pacific, be ronfined to the Atlantic Ocean ; and 
it appears to me that it is on the intcrpietatioii of the movement 
of the W'aters in its northern basin that the hypothesis of a ver- 
tical circulation and the potency of thermal agency in bringing it 
al>out must be judged. 

We have followed the movemenl.s of Antarctic W’atcrs in the 
Atlantic to the 40th jiaiallel, as illustrated by the jnogress of 
icebergs ; we know that the movement dcllccts the stioiig 
Agulhas cm rent, and that the cold watei swell up on the western 
shore of the South African continent, cooling the equatorial 
current near ils jnesumed source; the thru.stiiig power of this 
])ody of water is theicTore great. About the equator it rises 
comparatively near to the surf^acc. But w'c now come to an( 4 htr 
and distinct movement — the equatorial current — and on this, J 
apprehend, the material agency of the winds canm^l be denied, 
in forcing an enormous mass of surface- winter from east to west 
across the ocean. The Gulf Stream results, and the compara- 
tive ])Owers of this stream, as especially influencing the climate 
of our own and neighhouring countries, together with the forces 
at woik to projiel its warm water.s across the Atlantic, has be- 
come the controversial field for the upholdtis of horizontal and 
vertical circulation. The one hy])othcsis assigns to the (iulf 
Stream all the beneficent powers of its genial waiinth — extending 
even beyond the North Cape of I'.uropC' whicli has Icen con- 
ceded to it from the tin'C of P'ranklin. The other hypothesis 
reduces its capacity and pow'cr, considers that it is disiiitcgraUu 
in mid-Atlantic, and th.at the modified climate w’e enjoy is 
brought by prevailing wdnds from the warm area surrounding 
the stream ; and to this has been more recently added, “by the 
heating power of a warm siib-suiface .stratum, w'ho.«e slow north- 
ward movement arises frem a constantly renewed disturbance of 
thermal eiiuilibrium bctAieen the polar and equatorial liortion-, 
of the oceanic area.” 

Without denying the active powers of tliis dislurbtil thermal 
equilibrium — abhough in this special case it is an abstraction 
d!lficult to follow'— and giving due weight to the many cogent 
facts which have been brought forward in support of both views, 
theie appears to be still a connecting link or links wanting to 
account lor the southern movements of Arctic waters ; which 
movements to me arc even more remarkable as jdiysical phe- 
nomena than the translation of the warm waters from the Gulf 
Stream area to a high northern latitude. 

This movement of Arctic waters is forcibly illustrated by the 
winter drifts down Davis Strait of the ships Kesoluic^ Fox, Atl- 
vanci'y a^ part of the crew of the Folaris, when enclosed in pack 
ice, exceeding in sopae cases a thousand piilcs ; similarly of the 


winter drift of a part of the German expedition of 1870 down 
the cast side of Gicenland, from the latitude of 72^^ to Cape Fare- 
well. If to these example.^ we add the experience of Parry in 
his memorable attempt to reach the North Pole from Sjiitz- 
bergen in the summer of 1827, it must be inferred that a perennial 
flow of surface water from the polar area into the Atlantic 
obtains ; and, judging from the strength of the winter northerly 
wdnds, that the outflow is probably at its maximum strength in 
the eaily months of the year. 

When we further know that the northern movement of warm 
waters gives in luinitr a large accession of temperature to the 
west coast of Scotland, to tlie Faroe Islands, and extending to 
the coasts of Norway as far as the North Cape ; the conside- 
ration arises whether this onward movement of waters from 
southern sources is not the immediate cause of displacement of th 
W'ater in the polar area, and its forced return along the channels 
indicated by those winter drifts to which I have referred. 

'J'hat some hitherto unlooked-foi and unsuspected cause is the 
great agent in forcing southern w'atcis into the Atlantic polar 
basin has long forced itself on my conviction, and 1 now suspect 
it is to the cause jnodiicing the animal variations in the sea 
level— for, as I have mentioned, indications exist of the seas of 
the noithern hemisphere having a higher level in winter than in 
summer, — that we must direct our attention befoie the full solu- 
tion of ocean circulation is accepted. 

The fiicts of the annual changes of sea level, whatever they 
may ultimately jirove, have hitherto ranged themselves as a part 
of tidal action, and so escaped general attention. Physicists 
well know the complication of lid.il jdienomena, and if one may 
be permitted to say, the impeifection of our tidal theory ; certain 
it is that the tides tm the I''.urcq>ean coasts of the Atlantic aic so 
f.ir abnormal that one of oiir best autliorities on the subject (Sir 
William Thomson) describes them, in relation, I assume, to 
tidal theory, as “irregularly sinqile,” while the tides in all other 
seas arc comparatively conqdicatcd, Init “regular and explicable.” 
However this may be, specialists should diiect their attention to 
the disentangk'ment of the variations in the sea level from tidal 
action simple ; and our colonies, especially those in the southern 
hemispheie, would be excellent fielils fin the gathering in of reli- 
able ob.servations. 

1 am unwilling to leave the subject w'ithout tracing some of the 
consequences that might be fiiiily considered to follow this 
assumed change of level in the North Atlantic basin. We can 
by it conceive the gradual working up of the waimed water from 
southern sources as the winter season approaches, including the 
expansion of tlie Gulf Stream in the autumn months ; the con- 
sequent welling up of a head of water in the enclosed and com- 
jiaralively limited area northw^ard of Spitzbergeii, Greenland, 
and the broken land westw'ard of Smith Sound ; the forced 
return of these glacial w'atcrs, their greatest volume seeking the 
mo.st diiect couise, and thus woiking down the Labrador coast, 
charged w'ith ice, and passing the American coast inside the Gull 
Stream ; while the smaller volume, reacliing the higher latitudes 
in mid- Atlantic, interlaces with the warm barrier waters, causing 
those alicrnatiiig bands of cold and warm aieas familiar to uj> 
from the and Po 7 ii(pzni observations, and which are 

now being woiked out by the Noiwegian exploring expedition 
in the government .slu]) T'of'ini^en, 

We can further conceive that the larger function of the 
“counter currents” on the norlli margin of the great equatorial 
streams is to act as conduits lor the surcharged waters of the 
Noithcin Oceans consequent (m the gradual changes of level. 
The Atlantic counter-cuirent we know expands markedly in the 
autumnal season, and tbeie maybe some connection between 
this expansion and the high level of the waters said to exist in 
the Gold Coast and Guinea bights at the same season. 

We are thus, as it apjiears to me, now only on the threshold of 
a large field of inquiry bearing on the physical geography of 
the .sea ; but w'e have this advantage, — the admirable discussions 
w'hich have taken place in the past few years, productive us they 
haxebeeu of the marshalling hosts of valuable facts, will lighten 
the laliours of those who engage in its piosecution. Science is 
deeply indebted to, and I am sure honours, those who have so 
earnestly worked on the opening pages of the coming chapter on 
Ocean Circulation. 

Unwillingly I turn from this interesting subject ; but the 
demands on my time and your }>atience are imperative : as, fol- 
lowing precedent, it is incumbent on me briefly to bring under 
the review of the Association the lale.st unrecorded incidents i’* 
geographical progres.s or research. 

There is one absoibing topic which, in the course of a feVf 
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wetks or evt-n days, inayallract general interest. I refer to 
account*? of our Arctic expedition. It is possible that while I 
am now adtlrcssing you, the ships Alert and Discovciy, favoured 
by fine seasons, may have, in their endeavours to reach high 
noithein latitudes, accomplished all that human skill and energy 
can d<’, and by fortuitous circumstances secured their return 
southward through vSmith Sound, with the same facilities, as we 
have reason to hope, they entered what we supj^ose to be that 
notable gateway to the Pole. Jf so, they are now fairly in 1 )avis 
Strait, homeward bound. We must not regard this estinjate of 
progress as visionary, for, the conditions being favourable, the 
time at the disposal of the voyagers is ample. It is the varying 
conditions of Arctic seasons, we must remember, that baflle the 
forecasts of the most experienced Aictic experts. 

Should unfavourable conditions, or the decision of the chief, 
detain the ships another year in their icy quarters, we have rea- 
son to hojie that advices will reach us of their whereabouts in 
the spring of next year. The spiiiied enterjnise of ihewtll- 
Irained Aictic navigator, Allan Young, supported as lie has been 
by the Ciovernrnent, offers a sure guaiantee that theleadeis, Nares 
and Steiihenson, will be ably seconded in their efforts to keep up 
communication with their countrymen, llcie, again, we must 
< not forget that baffling conditions may defeat the intentions of 
the commanders to communicate in lime with the depots at the 
portals of Smith Sound. 

This piolongcd banishment from intei cour.se with the outer 
world was, however, a contingency anticipated and provided for 
by that able ('ommittce of Aictic Officcis who, with a full sense 
* of their responsibility, so fully advised the Govunnient in eveiy 
. jihase of this national undertaking. A parliamentary pa])er, 
]mblishcd during this session, (gives tlie fulle.‘'t paiticiilars relating 
to the progress of the c.vpedition and the .sle| s which h.ue been 
taken to communicate with their depots. Theie is a long chain 
of contingencies to be attended to, as will 1 e seen on reference 
to the inteiesting details theiein given, but f venture to ihink 
that not a link is missing, either 111 the conception, or in the 
means provided to biing the undertaking to a succ< sslul issue. 

There is one feature to be kept in view, which from the excep- 
tional eoiiditions of shi]) navigation in the icy legions of lire 
far noith is laiely realized, unless by those vn ho h.ave had actual 
experience in ])olar seivicc, and it is lliis, th<il between the lime 
of the disru])tion of the old ice in August and tlie toimalion of 
'the new in September, there exists a veiy short })tnod when 
ships are fice to move. 'Phis period of c)pcii or parlGIIy open 
water may be shortened by unfa\oiiiable ciieunistanccs, and 7 ice 
vejid ; it may be assumed, however, tlrat in a straight fail way 
channel such as Smith Sound it almost alw'a)s does occur, and 
ns the icturn south waid, on account ol the diift, ia alw.ays moie 
easily accomplished than the advance north, the great juobability 
is that, if the ships remain out aiioilitr year, it will be the re.sult 
of design rather than accident. 

Jjy the parliameniaiy jrapers relating to the expedition it will 
be seen that, in the event of the non-aiiival oi the .//<// and 
during the autumn of this year, a leluf ship will be 
d(S]>alched to a rendezvous in Smith Sound duiiiig the summer 

of 1877. 

With rcgaid to Afiic a, exploration and discovery have pi o- 
ceedecl with .accelerated strides during the past few years. Kven 
since the recent dale of Cameron’s remarkable journey across tire 
continent, imjroitaiit additions have been made to the rapidly 
Jilling-up map of the intei ior. Most of these additions relate to 
the gicat lakes, regarding which our knowledge was previously 
,very incomplete and unsatisfactory. 'Phus, Mr. Young, the 
expel ienced Zambesi tiaveller, \^h() undertook last } ear to lead 
the Scotch Missionary party to l.ake Nyassa, has succeeded, 
alter establishing the missionaiy settlement “ Living.stonia,” at 
^ Inc southern end of the lake, in leaching in a .steam-launch the 
noitnern end oi this great fiesh-watcr sea, finding it to be lully 
one nunurtd miles longer than was ])reviously believed. His 
journey was made in h'ebruary of the present year, and in the 
j, m owing moiuh the still more imperfectly known lake, Albert 

yarza, was successfully navigated by two boats under Signor 
lessj, w 10 was despatched for this purpose by (’oJoncl Gordon, 

. Governor of the new Equatorial Tiuvince of the 
Khedive s dominions. The details of .Signor Ge.ssi’s interesting 
exploration, communicated by himself to the I’residcnt of the 
voya cographical Society, have only recently reached England, 
and It IS piopostd to read them in the course of the present 
meeting. ^ 

A third, and equally important exiiluration of the same class 
IS that ptrfoimed duiing the same eaily months of the present 


year by that energetic traveller Mr. Stanley. After circumnavi- 
gating the much larger neighbouring lake, Victoria, and proving 
Speke’s much disjmted estimate of its dimensions to be approxi- 
mately correct, he pushed his way across the difficult tract of 
country separating the Victoria and the Albert lakes, reaching 
the shoies of the latter in the middle of January. I>ess fortu- 
nately situated than Signor Gessi, who embarked on the lake 
two months later, Stanley was unable to launch his boat on the 
then unexplored *?outhern jiortions of its waters. A comparison 
of the accounts of tlie two travelleis shows that w c are yet far 
fiom knowing the true dimensions of this great sheet of water. 
Signor Gessi in fact diil not reach its southern extremity ; and 
as Mr. Stanley ajipears to have struck its shores at a point about 
thirty miles further south than the limits marked by the Italian 
traveller, the lake must be considerably longer than 140 miles, 
as estimated by the latter. Stanley sub.sequently proceeded 
.south and explored the Kitangulc river of Sjieke ; thence striking 
for Lake Tanganyika, the examination of which he intended to 
complete. 

New Guinea has of late attracted some attention both at home 
and in the Australian colonies ; rather, Jiowever, from political 
than geographical consideiations. Our interest is of course in 
the latter, and I am glad the meeting will have the advantage 
of the jiresence of a gentleman, Mr. Octavius Stone, recently 
arrived in England, who has distinguished himself in the ex- 
jiloration of the .south-eastern shoies ol this distant, little known, 
and baibarous region ; to him \vc must icfcr for the latest geo- 
graphical facts. 


OUR ASTRONOMICAL COLUMN 

The Cordoea “ Ukanometria.'’— Dr. Gould has in- 
formed us, during his flying visit to this country in the 
last week, on his lelurn to Cordoba from the United 
States, that he intends to give his Uratiomctria first and 
undivided attention, with the view to its early publication. 
It contains 8,000 stars to seventh magnitude inclusive, the 
whole estimated by not less than two observers, and often 
by more, each observer making his determination on not 
less than two nights, and often more, all cases of discord- 
ance between different observers being subsequently exa- 
mined. "J'hc greater number of the stars have been 
observed with the meridian circle, and always in 
cases of doubt as to identification. The magnitudes 
are intended to be given to o’lm by comparisons 
with previously established standards, on a most care- 
fully-considered system. The manuscript charts are 
drawn to the scale of a globe of one metre radius, 
and the magnitudes of the stars are represented by 
dots of size propoitional to the brilliancy to nearest 
two-Unths of a magnitude. Though this part of the 
work appears to have been completed to Dr. Gould^s 
entire satisfaction, he expresses himself much disturbed 
as to the means of reproducing these manuscript charts 
with the necessary accuracy and delicacy ; his hopes of 
success from the use of photography having been thus far 
disappointed. The Ut afiomettia will include every star 
to the seventh magnitude inclusive, from the south pole of 
the heavens to ten degrees of north declination. Great 
care has been taken to secure accurate delineation of the 
course of the Milky Way and of the Magellanic Clouds. 

The Zones, another most important w'ork to which 
attention has been directed at Cordoba, are complete ; 
they are 754 in number, and contain 105,000 stars. 

In addition, materials have been obtained for the 
formation of a numerous catalogue of the brighter stars^ 
each one observed several times with the meridian circle. 

Dr. Gould is to be congratulated on the extraordinary 
energy he has displayed in his management of the new 
Observatory of the Argentine Kepublic, and the discri- 
minating skill with which he has selected and worked his 
subjects of observation, which must undoubtedly result in 
his leaving a name lastingly associated with the astronomy 
of the southern hemisphere ; and not less is the Govern- 
ment of that comparatively new country to be honoured 
for the constant and uni>linted support they have afforded 
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to their national Observatory, and its distinguished and 
indefatigable director. 

An Intra-Mercurial Planet (?).— At the sitting of 
the Paris Academy of Sciences on the 28lh ultimo, M. 
Leverrier announced that he had received a letter from 
Prof. Kudolf Wolf, of Zurich, in which it was stated that 
three observers situated in three different places had 
witnessed, on April 4, the passage of a round spot over 
the sun’s disc. The three localities were— in Germany 
(near Munster), Greece (Athens), and Switzerland (Zu- 
rich). The date is subsequent to the observation of Dr. 
Lescarbault by 6,219 days, which figure is the product of 
148 into 42*02 (printed 40 02 in IJltistifirf, whence this 
notice is taken), and it maybe conjectuied that, if the 
object were a planet, it had made this number of revo- 
lutions of 42*02 days. 

Such a body would have a mean distance from the sun 
equal to 0*2365 of the earth’s mean distance, with a maxi- 
mum elongation in a nearly circular orbit of about 13^ 
degrees, the period of revolution being almost precisely 
half that of Mercury. 

We await details of the observations before examining 
how far the date 1876, April 4, can be made to agree with 
similar ones already upon record, supposing all to refer to 
a single body revolving under the conditions named. 

N EW jM 1 NOR P 1 < A N E-T. — T he Bid It' tin IniernaiionaJ of 
the Paris Observatory notifies the discovery of No. 167, 
by Prof. Peters, at Clinton, U.S., on August 28. K.A. 
2i^L 57“’., N.P.D., 101’' 30', motion south, twelfth mag- 
nitude. 


NOTES 

We notice, wi(h extreme regret, the announcement of the 
death of Mr. George Smith, of the Britibh Museum, tlie accotn- 
plislied Assyricjlogist. A telegram received on Monday at the 
British Museum from Constantinople stated that JMr. Smith 
died at Aleppo, on the 19th ult., and that further particulars 
would be ultimately sent. Faint hojies are cnteitaincd that the 
^aJ announcement will be contradicted. The 'I’urkish Govcin- 
ment and officials had thrown so many difficulties in his way that 
Mr. Smith was on his road home in disgust. It will be remem- 
bered that he started in Fcbiuary last on his third archaeological 
expedition to the Fast, 'rhe high value of Mr. Smith’s woik in 
a department of research of great impoitance has be^jn univer- 
sally acknowledged, and it will be difficult to over-estimate his 
loss to science and to the British Museum. lie has earned an 
enduring place in the important domain of Eastern archeology. 

Mr. Howard Grubr, of Dublin, has presented to the 
Scientific Committee appointed to superintend the work, his 
Pveport on the Progress of the Great Ikiuatorial for the \"ienna 
Observatory, the contract for wliich was concluded in June last 
year wdUi the Austro-Hungarian Government. The W'oik, wc 
are glad to say, has gone on smoothly and successfully. To enable 
him to carry on his important undertaking Mr. Gruhh has con- 
structed a spacious dodecagon chamber, forty-two feet in internal 
diameter, the roof of which is so constructed as to allow the 
great steel dome to be erected ovei it. Mr. Grubb had contracted 
with Peil of Paris for the supply of the discs of glass for the 

r eat objective, and the flint disc is already in Dublin, where it 
now undeigoing a rigid examination. The crown disc M. P'eil 
expects to have ready in a few weeks ; meanwhile active pre- 
parations arc being made for the grinding and polishing of the 
objective. Parts of the general framing have been cast; the 
polar pillar is completely finished ; the polar axis has had most 
of its parts adjusted. The cross-head and declination axis aie 
completely finished, and the declination circle and adapter nearly 
so. The clockwork and many of the other parts of the elaborate 
apparafus peee&ijary for the working of the telescope are 


complete, and Mr, Grubb is preparing a travelling gantry across 
the observatory, and proposes commencing shortly to put 
together the general ram e work and erect the larger portions of 
the mounting. A communication from Prof. Newcomb has 
induced Mr. Grubb to take means to obviate the temporary 
spherical aberration in the objective produced by the difference 
of temperature outside and inside the tube. Altogether Mr. 
Grubb is to be congratulated on the progress he is making in his 
great undertaking. Prom the Deutsche Zeilting we leain that 
the new observatory itself is making rapid progress towards 
completion, and may be ready by the beginning of winter, though 
it will take two or three yents to complete the internal arrange- 
ments. The telescope, a re(i actor with a 26-inch objective and 
30 feet focal distance, E cxjiictcd to be ready by the autumn 
of 1878. 

At.goi.odists will be glad to hear that Prof. Agardh of Lund, 
Sweden, has just published a new volume (vol. iii. ) of hib work 
entitled “Species, Genera, et Ordines Algarum.” (Epicrisis 
Systemalis Floridcarum. Auclore, ]. G. Agardh. Lipsiu) : 
apud T. O. Weigel, 1876.) In it he treats of the Fluridca) 
only ; the whole of which, with the exception of the orders 
Corallines and RhodovidciCj are included in it. The Floridea*, 
it will be remembered, formed the subject of the second volume 
of “ S|jccies Algarum.” Since it was published immense 
numbers of Algiv, in excellent condition, have been siilimittcd to 
scientific observation ; many new species and genera have been 
added to the list of marine plants ; old observations have been 
verified or corrected ; unexpected affinities between plants sup- 
posed to be far apait in the system of classification ; or dis- 
crepancies, Cijually unexpected, between plants .sujiposed to be 
closely allied, have been perceived. Improved methods of study 
have led to the discovery of foimer eiiois of classification and 
description ; and the necessity has long been felt by algologists 
of a work, the airangement of which should be moie in accord- 
ance with the present state of knowledge, and in which old 
crrois should be corrected, and new forms described. Such a 
work Prof. Agardh has now given us, and w’e aie sure it wi.l 
meet with a welcome reception. The present classiiication is 
based on a thorough examination of the internal structure of the 
frond and of the fruit ; and the JVofessor tells us lhat no species 
has been admitted into the text which he had not jneviously 
examined. Species, which in the former work had been accu- 
rately described, arc merely referred to in the present, which must 
therefore lie considered supplementary, and as in no wise super- 
seding the iormer volume. The present woik contains upwards 
of 700 pages 8 VO. 

Amonc the questions down for discussion at the Social Science 
Congiess to be held in October, iilh to l8ih, at Javerpool, are 
the following : — In the Education Section — What methods aie 
best ada]Jied to secure the ctficienl Training of Teachers of all 
grades especially in the art of leaching? How can the due con- 
nection between Secondaiy (Grammar) Schools, Elementary 
Schools, and the Hniveisities, by means 'of exhibitions, scholar- 
ships, or olherv\ise, be most effectually maintained ? I low can 
Professional and Technical lustiuclion be best incorporated with 
a sound system of general education? In the Health Section - 
What is the best mode of making provision for the Supply and 
Storage of Water — (a) in large towms such as Liverpool and 
Manchester ; (h) in groups of urban communities of lesser size, 
such as exist in the manufacturing districts of Lancashire and 
Yorkshire ? What amendments are required in the legislation 
necessary to prevent the evils arising from Noxious Vapours and 
Smoke ? 

At Pecth, on Monday, the International Prehistoric Congress 
was opened in presence of the Archduke Josepli, by Herr Tre- 
foil, the Minister of I’ublic Initruction, welcomed the 
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k cmests on behalf of the Hunfjarian Government. The President 
s of the Congress, Herr Pulszky, then gave an address, in which 
he enlarged on the prehistoric periods of Hungary. The secre- 
tary also read an address treating on the development of prehis- 
’ toric studies in Hungary, and commenting on the fine collection of 
prehistoric articles now exhibited. There are over one hundred 
foreign guests of all nations. Among them are Mr. h ranks, of 
‘the British Museum ; M. Broca, delegated by the French Govern- 
ment ; Signor Pigorini, by the Italian Government ; and Herr 
Virchow, of Berlin. 

Mr. Wili.ett has published his fourth and final Report to 
the British Association on the Sub-Wcalden Exploration. After 
. giving a brief history of the enterprise, he states that he resigned 
the bon. secretaryship on May i, when Major Beaumont, M.P., 
chairman of the Diamond Boring Company, ofieicd to take his 
. place and raise funds to continue the work, which had been 
carried to 1,894 feet. Mr. Willett llien says Four months 
have elapsed. No committee have been summoned. No fresh 
funds have been raised, and, in my opinion, it is quite time that 
the whole affair be wound up, and that the exploration be finally 
abandoned in this locality.” ITis reasons for this conclusion we 
shall give when his Report comes up at the British Association 
meeting. 

Letti KS received from Baron A. von lliigel announce his 
arrival in Fiji, where he has already made considerable collec- 
tions of biids. A full account of his work in New Zealand, 
with details of his future ])lans, has unfortunately been lost in 
transmission to England, but it would appear that he still intends 
to visit some more of the I’aciftc Inlands, and perhaps New 
Guinea, before commencing his work in Wet tern Australia. 
The investigation of the natural history of the latter country was 
his principal object on leaving hhigland. 

Tjie Iron and Steel Institute commences its autumn meeting 
at Leeds on the i8th inst. 

It has been observed by M. Jeannel that certain sonorous 
vibrations cause rotatory movement in the radiometer. In half 
obscurity, three radiometers were placed on the interior tablet of 
a chamber organ. I'lie bass notes, those of the three first 
octaves, produced rotation, the most bass acting most, but /a 
fa sharp of the lower octave (especially with the bourdon stop) 
jiroduced more rapid rotation than ///, re^ and ////, though these 
are more grave. Radiometers do not all act in the same manner, 
as to rapidity and direction of their rotation. Thus, to the low Ja 
or fa sharp radiometer A, the less sensitive to light, made about 
one turn per second. The black faces fir^t (/>. a direction 
opposite to that produced by light), whilst radiometers B and C, 
which were more sensitive to light, turned more slowly and in 
the direction of the movement pi oduced by light. M. Jeannel 
explains these effects hy circular or angular vibrations of the 
suppoiting needle transmitted from the tablet of the organ. By 
applying the finger to the top of the radiometer, one may prevent 
the vibration and also the rotation. The board of a piano pro- 
■' duces similar effects, but in less degree. If tin* experiments 
indicated be made where the diffuse light is nearly sufficient to 
drive the radiometer, grave sounds, even the weakest, cause 
rotation in the ordinary direction (bright surfaces first) ; the 
, rumble of a vehicle will suffice. Here the light is at first 
w insufficient to overcome the friction, but when the vibrations 
intervene, friction is lessened during certain intervals, and the 
apparatus is thus rendered more sensitive to light. 

M. hRON has given, in the Bulletin International of Aug. 12, 
a short note of the thunderstorms in France on June 9, i 875 » on 
which day they occurred in forty-three departments. The baro- 
metric depression accompanying this remarkable development of 
thunderstorms amounted to 0*630 inch at Valentia, 0*472 inch in 
Brittany, and 0*276 inch at Paris, 4 n illustration is given 
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showing that the barometer fell to its lowest point at Paris at the 
time the thunderstorm broke over the city, and that at the same 
time in the centre of this depression the barometer suddenly rose 
and as suddenly fell through about 0*033 inch, the whole of this 
brief-continued oscillation occupying less than an hour. It 
would be a valuable piece of work if the French meteorologists 
could, from an examination of the changes in the direction and 
force of the wind, the aqueous precipitation, the electrical and 
other meteorological phenomena which occurred at the time, 
trace this singular barometric fluctuation to its physical causes. 

Till' number of visitors to the Loan Collection of Scientific 
Apparatus during the week ending Sept 2 was as follows ; — 
Monday, 3,200; Tuesday, 2,977; Wednesday, 468; Thur.sday, 
355 ; Friday, 332 ; Saturday, 3,925 ; total, 11,257. 

A propos'oi the meeting of the British Association, Science 
Gos.up for September contains an interesting article on the 
Geology of Glasgow and the neighbourhood, hy Mr. R. 1 j. Jack, 
F.G.S., of the Geological Survey. 

The first number of The IFineraloi^cal Maipazmc and Journal 
oj the Mincrahi^iral Society of Great Britain and Ireland has just 
been issued. It contains eiglit patters on subjects of mincralogical 
interest. Lake and I.,ake of IVuro are the publishers. 

The General Meteorological Council of the Gironde have 
pa.'^sed a resolution asking the French Government to establish 
the Meteorological Service on the basis adopted in the United 
Stales ; other general councils will do the same, and the result 
will very likely be an increase in the sums voted for the me- 
teorological service. 

M. Waddington has published a circular organising an 
improved system for obtaining school statistics in France. 
The number of pupils admitted into primary schools has 
been, up to the present time, determined merely by tlie names 
of children inscribed on the school register, though the attend- 
ance of many is merely nominal. The roll will he called hence- 
forth twice a-day, morning and afternoon, so that the real state 
of things may be known, and no compliment paid to national 
pride. 

The Municipal Council of Perpignan voted, at its last sitting, 
a sum of i5>ooo francs for the purpose of erecting a statue to 
Franij'ois Arago, who was bom in the department of Pyrenees 
Oricntales, of which Perpignan is the chief town. His native place 
was Fslagel, a small village, where a monument has already 
been erected to him. 

The City of Grenoble inaugurated, on August 14, a statue 
in honour of Vaulanson, a celebrated mechanician bom there in 
the beginning of the eighteenth century. 

The programmesfor admission to the newly-created P'rench Na- 
tional School of Agriculture have been officially published. The 
examination will take place very shortly, and the first promotions 
will be announced in the beginning of next year. The ex-imperial 
Vincennes farm has been devoted to the new establishment, 
which, besides those who have passed examinations, will admit 
a number of pupils free. No charge will be made for education. 

After repeated efforts an agricultural experimental station in 
Connecticut was successfully established, under the charge of’Jhe 
trustees of the Wesleyan University. The preliminary report of 
less than half a year’s labours has just been published, and shows 
the enterprise to have been a legitimate one in view of the 
amount and character of the work accomplished. The establish- 
ment is in charge of Prof. W. O. Atwater, an agricultural 
chemist of eminence, under whose direction a considerable 
number of analyses of fertilisers have been made. The result 
of the labours of this experimental station has alrea« 3 y been to 
define with precision the percentage of nitrogen to the ton in the 
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vxrious fLiiili'^crs oi uicl foi sale, and llie withdrawal liuiu the 
market of several worthle^a articles. 

M l)i Ki t)i the aeronaut made an ascent at Cherbourg on 
the occasion of a lecent launch He ascended to 12,000 feet, 
and came down m the bay at twenty miles from Cheibourg A 
number of steamers had been sent out to help if needed, and 
M Duruof was taken on board one of them unhurt I he 
maneuvie was most cleverly executed with tlie lielp of an appa 
latus which M Duiuof hal immeised in the sea to dnnii ish the 
velocity of the balloon, and permit the bo it to board the car 

A coKKtiSi oNDJ Ni, writing fnmi Witeil )0, neai I ivcrpool, 
asks if there ire any woiks puulislied on the 1 ohm Diift or 
\\ ind Diift its t luse an 1 euie 

T HI In liUilimcf ( ivil 1 nginecrs has published its list of 
subjects foi pajieis m I [)ii/es fir session 1S76 77 A copy may 
be obtiined by ajmlyiiig at 25, (inat George Sheet, West- 
minster, S W . 

iHE third number of the / thJainJtr htofa hiun^in^ lecently 
publish^'d, contains exclusively M I ohse’s researches in the 
yc ars 1S72 an 1 iS7^ 1 he volume is m three jiarts ~i Ke 
sea dies on the pliy u il natuie ot the un s sui^'ace 2 I hoto- 
gijj Inc re,,ijti It mol the sunspots ^ Meteorol igical obsei 
vations 111 the )tii iSy^ Hie pionnsel fiurth volume will 
contain M \ o d s lescndic dining the sime period 

W 1 have leeeivcd ihe seeonl jiirt of the see md volume cf the 

1 loceedings ol the JS ituril llistoiy Society tf (ilas^ow,’ 
which cont iins numemus j i| ers liy Prof J dm \oun^ Mes rs 
Ilaivie J >own, Janus J umsden, InoScU Gra), I> IvobeiGon, 1 
Canieion, jLiii , and otliers the mot impoitint of the tom- 
munications ue oinilli )lo^ eal and entorn d igicil , some aie 
pieiil ally biie ly notuec* 

.SOCILIIL^ A AD ACADhMILS 

LeiNDON 

Entomologic il Society, \ug 2 — Sn Si buy Smith Saun 
ders Viet p sdent, in the chan Mcssis iliudl Swale and 
i S Ililhuui VNcie dci-tc I ordiniiy mcnabeis — Mi Stevtn^ 
exh I itc I Ji n\ ittt ft (n It an I \\l t> //r hunn ii I il en on 
an oak cnee at Upper JMorwoo I , an I Mr C himpion exhibited 
JI /itlii!^ d tiiii’:, I) til) p/tt^us mill , aiil other lau 
(. )leoH<-ia iroui Avienijre, Iiiveinc s diire Mr 1 orbes exhi 
bit d a spLCime i of C //r tal ( n by him with sug xr in 

the rsew 1 orcst 1 roin i despildi lion II M Chaige eVAf 
faires at Madiid, i eO|_y of whidi was lirwiiled to the secre- 
tary ihrough the 1 oieign Olliee, it ippeaied that the damage 
(lone this \eai by the hjcusts was c msideiably les> than that of 
last )eai, owing to the nunibei of soldicis which the (joveinintnl 
hid bee 1 ride to emj)loy since the w ir was ovei, m assisting the 
mil ibil lilts of the ilistiiets wheie the pDgue existed, m destren 
mg the insects Sj tei runs tif the locu t, as well as a number 
ot eilhen tubwS containing the t,,s, weie forwarded to the 
society, aril on cximi latioii they weie found to be the Jo usti 
(l/i/7ttis^ lab {J) I lu ahij) // , Savi^ny) — Air M‘l iduan 
exhdiiled a senes of tlnrleen examples of a drigein fly (J) J tax 
})i 71 It 7 iih^^ n ently taken I y him in the iVij es Dii 

plane s, r( mark id e foi the extent to which they were infeste I 
l)> the re I jiiiaate descrilied by De Geer as hi/us lilel 
hilt Ihty were fiimly tixed on the neivuies at the base of the 
wing, almost invariably on the uiilersili, and being arranged 
m^rly symme tiieally, had a very jiretty ipp;,aranee, the wings 
lool mg as if they were spotted with Idood red He considered 
that the I i/t must have attained their position by climbing up 
the legs of the dragon-fly when at rest — Mi i Smith read a 
no^c on Ac77ialus ^ulhcola^ Steph , the Gall-maker, so common 
on the leax es ol species of Saltx, but of which the male had, 
apparcntl), not previously been observed brom 500 or 600 
galls collected by him in 1S75, he had obtained a multitude 
of females, I ul only 1 1 o males , and he thought that b> per- 
severanc^in this w jy it would be pO‘*sible to obtain the m lU of 
this and other allied species, of which the males were praelically 
unknovyn, the female being capable of contmumg the species 
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wiihout imrrc hue inPe i fl ien.,e , a id he argued f um this that 
the long sought males of Cu/tps some day be found by 

collecting the galls eaily m the year. He expressed his belief 
that Mr Walsh had proved, beyond question, the breeding of a 
male f m Ameru i, although the precise generic rank of 
the supposed Lytitps was disputed by some ot the members 
present — Ihe prtsiclenl (Prof Westwood), who was unable to 
be It the meeting, foiwai led some notes of the habits of a Lepi-, 
d 1} teious insect, pai isiiie <m I uhora ca 7 iilda 7 ta^ by J C Ilow- 
rmg, witli adesenptu 11 of the species and diawings of the insect in 
itsciiffeieiit stage , by himself II appeared that the Coeeus like 
I iiv e v\tic found att lehe I to the dorsal surface of the J it fora ^ 
feeding upon the waxy secietion of the lattei, and covering 
Itself with a cottony sul stance I lom its general appearance 
the I lofessor was disposed t) jilace the mseet among ihcArc^ 
III I Jt V a-> diseovcied many years ago by Mr IHwiing, and 
he (Mr Westwo id) had n it ci i il at the meeting of the Jlntish 
Assieiition at Oxfoid, iii iSOo, under the name of Jbfipytot^s 
atiomi / — ihe Kev K 1 Muriay forwiided a paper by Mr 
\\ H Miskin, of Brisbane, containing de criplions of new 
specRs of Austiahan Diurnal I epulojiteia in his own collection. 

Ml i dw 11 1 Saunders communieated the third and concluding 
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it consists of sixteen j 11 conneele 1 in jiairs, by their like eoat- 
in s ly a s mple eoinniutatoi the pans can be connected 
logtlhei to ail oidmaty jar I attcry, 01 successively to a I lanklm 
jai battei}, an I this eomblnati n eni be quickly changed 
Lian mil iioweiful spaiks are bad (iC ctm -Body- 

mei uieineiits ol various peoples, male during llie Austio- 
Hungaiian ev]) dm ni to 1 isuiii Asia, by Dr J anl i, and ex 
tended, by j er mal ohservati ms, by Dr VVeisb leh Di 
W eisbai h dislnigmshts — I Sli )rt he ids , II Mediu n hei Is , HI 
J 011.^ heads J ach ot tlus divis < ns /ill into a, pro,^nathous, 
anl /, oithogii ithous, ml ei h ot ihcse s ih divisu 11s into 1, 
Lon^, aimed, 2, J (ju il limbed , 3, Short armed lu this 

system tne shirt head d prognathous human laces, whose arms 
aie I ui^ei than the legs, stand lowest, / c , nearest to the ipes , 
ant the longhcidel urthognathous anl short arnieik stand 
highest \ eontribulion to kuowkdge c t Medil err mean fauna, 
by M 11 >rne^ On a censtml wmdi ag 111 tlu human l)rain, 
obs ivcd by M Hr ehl — On the develipmeiil history of the 
^ iigli i, anl the J I us tit ti i /(r, by M Schenk 

[unt On an eulhquake m Canea, ( rtle, on May 23, by 

M Aiiekseae J he disluifimee may Jiavc come from Cypius or 
Syiia, or maybe ai awikening of the old volcanic lelion of 
( lete Itself — On the oeeurrenee of the foramimferal specie®, 
NhI ill 17 It, 111 the Saniiaiim sand of Jviselienew, m Bessiiabia, 
by M'l J\ irier and bm/jw 
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GEORGE SMITH 

^HE untimely death of Mr. George Smith at the early 
age of thirty-seven, is a loss that can ill be repaired. 
Scholars can be reared and trained, but hardly more than 
once in a century can we expect a genius with the heaven- 
born gift of divining the meaning of a forgotten language 
and discovering the clue to an unknown alphabet. The 
marvellous instinct by which Mr. Smith ascertained the 
substantial sense of a passage in the Assyrian inscrip- 
tions without being always able to give a philological 
analysis of the words it contained, gave him a good right 
to the title of the intellectual picklock,” by which he 
was sometimes called. The pioneer of Assyrian research, 
and the decipherer of the Cypriote inscriptions, he could 
be all the less spared at the present moment, when a key 
is needed to the reading of those Hamathite hieroglyphics 
to which the last discoveries he was destined to make 
have given such an unexpected importance. 

Mr. Smith was born of poor parents, and his school- 
education was consequently broken off at the age of 
fifteen, when he was apprenticed to Messrs. Bradbury 
and Evans to learn the art of engraving. While in this 
employment he often stole half the Lime allowed for 
dinner for visits to the British Museum, and saved his 
earnings to buy the works of the leading writers on 
Assyrian subjects. Sir Henry Rawlinson was struck with 
the young man^s intelligence and enthusiasm, and after 
furnishing him with various casts and squeezes, through 
which Mr. Smith was led to make his first discovery (the 
date of the payment of tribute by Jehu to Shalmaneser (he 
proposed to the trustees of the Museum that Mr. Smith 
should be associated with himself in the preparation of 
the third volume of the “Cuneiform Inscriptions of Western 
Asia.” This was in 1867, and from this year Mr. Smith 
entered upon his official life at the Museum and definitely 
devoted himself to the study of the Assyrian monuments. 
The first fruits of his labours were the discovery of two 
inscriptions, one fixing the date of a total eclipse of the 
sun in the month Sivan or May, n.c. 763, and the other 
the date of an invasion of Babylonia by the Elamites in 
IJ.C, 2280, and a series of articles in the Zeitschrift fur 
ACfryptisohe Sprache, which threw a flood of light upon 
later Assyrian history and the political relations between 
Assyria and Egypt. 

In 1871 he published the “Annals of Assur-bani-pal,” 
or Sardanapalus, transliterated and translated, a work 
’''''hlch involved immense labour in the preparation of the 
text and the examination of variant readings. This was 
followed by an excellent little pamphlet on the chronology 
of Sennacherib^s reign and a list of the characters of the 
Assyrian Syllabary. About the same time he contributed 
to the newly.founded Society of Biblical Archaeology a 
very valuable paper on “ The Early History of Baby- 
lonia ’ (since republished in the “ Records of the Past”), 
as well as an account of his decipherment of the Cypriote 
inscriptions which had hitherto been such a stumbling- 
block and puzzle to scholars. The Cypriote Syllabary as 
determined by him has been the basis of the later labours 
of Birch, Brandis, Siegismund, Deecke, Schmidt, and 
Hall. 

VoL. XIV.— -No. 359 i 


It was in 1872, however, that Mr. Smith made the dis- 
covery which has caused his name to be a household 
word in England. His translation of the “ Chaldean 
Account of the Deluge ” was read before the Society of 
Biblical Archaeology on the 3rd of December, and in the 
following January he was sent to excavate on the site of 
Nineveh by the proprietors of the Daily TeUi^raph, After 
unearthing the missing fragment of the Deluge story, he 
returned to England with a large and important collec- 
tion of objects and inscriptions. Among these were frag- 
ments which recorded the succession and duration of the 
Babylonian dynasties, a paper on which was contributed 
by the discoverer to the Society of Biblical Archmology. 
It was in connection with these chronological researches 
that Mr. Smithes invaluable volume on the “Assyrian 
Eponym Canon ” was written for Messrs. Bagster in 1875. 
Shortly afterwards he again left England to continue his 
excavations at Kouyunjik for the Trustees of the British 
Museum, and in spite ot the difficulties and annoyances 
thrown in his way by the Turks, he succeeded in bringing 
home a large number of fragmentary tablets, mmy of 
them belonging to the great Solar ICpic in twelve books, 
of which the episode of the Deluge forms the eleventh 
lay. An account of his travels and researches was given 
in his “ Assyrian Discoveries,” published at the beginning 
of 1875. The remainder of the year was occupied in 
piecing together and translating a number of fragments 
of the highest importance, relating to the Creation, the 
Fall, the Tower of Babel, cScc. The results of these 
labours were embodied in his book, “ The Chaldean 
Account of Genesis.” 

The great value of these discoveries induced the Trus- 
tees of the Museum to despatch Mr. Smith on another 
expedition in order to excavate the remainder of Assur- 
bani-paPs library at Kouyunjik, and so complete the col- 
lection of tablets in the British Museum. Mr. Smith 
accordingly went to Constantinople last October, and 
after some trouble succeeded in obtaining a firman for 
excavating. He set out for his last and fatal journey to 
the East in March, taking with him Dr. Eneberg, a Finnic 
Assyriologue. While detained at Aleppo on account of 
the plague, he explored the banks of the Euphrates from 
the Balis northward, and at Yerabolus discoveiod the 
ancient Hittite capital, Carchemish — a discovery which 
bids fair to rival in importance that of Nineveh itself. 
After visiting Devi, or Thapsakus, and other places, he 
made his way to Bagdad, where he procured between two 
and three thousand tablets discovered by some Arabs in 
an ancient Babylonian library near Hillah. From Bag- 
dad he went to Kouyunjik, and found, to his intense dis- 
appointment, that owing to the troubled state of the 
country it was impossible to excavate. Meanwhile Dr. 
Eneberg had died, and Mr. Smith, worn out by fatigue 
and anxiety, broke down at Ikisji, a small village about 
sixty miles north- cast of Aleppo. Here he was found fcy 
Mr. Parsons, and Mrs. Skene, the ronsufs wife at Aleppo, 
and a medical man having been sent for, conveyed him 
by easy stages to Aleppo, where he died August 19th. He 
has left behind him the MS. of a “ History of Baby- 
lonia,” intended to be a companion volume to his “ His- 
tory of Assyria,” published by the S.P.C.K. last year. 

Mr. Smith's obliging kindness was only equallid by his 
modesty. Shortly after his return from his first expedition 
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he was showing the present writer some of the tablets he 
had found, when a lady and gentleman came up and 
asked various questions, to which he replied with his 
usual courtesy. They thanked him and were turning 
away when, hearing his name pronounced, the lady 
asked; “Are you Mr. Smith?” On his replying “ That 
is my name, madam,” she exclaimed, “ What, iiot the 
^reat Mr. Smith ! ” and then, like the gentleman with licr, 
insisted upon having “the honour” of shaking hands 
with the distinguished Assyriologue, while the latter c»im- 
soned to the roots of his hair. His loss is an irrep.irable 
one to Assyriology, even beyond his powers as a deci- 
pherer, as his memory enabled him to remember the 
place and nature of each of the myriad clay fragments 
now in the Museum, while his l:eenncss of vision mule his 
copies of the minute characters of the tablets exception- 
ally trustworthy. It is distressing to think that ho leaves 
behind him a wife and large family of small childicn, 
the young('St of wli^rn was born but a short tunc before 
his last departuie from England. A. Jl. Saycf 


THE NOnWEGIAN TOl RISTS^ ASSOCIATIOX 
\ca>A>6ok oj the A’of '/ ^Lsm iialior /or 

j87^ (Den Atlwy Jo) 1875.) 

(Krisliani.i : Lammcrmcyci). 

T his year-book, which is the eighth of a sc ties issued 
by the Association, cont.iins some information likel> 
to be useful to those who iiue'nd to visit the / jchh of 
Norway, and two jiapcrs at least of scientific int(‘rest by 
Mr. A. llellancl. 'I’he indcfatigible inountaiii^climbeis, 
Mr. E. Mohn and Mr. Win C'ecil Slingsby, have e.u h 
contnbuted a paper on their adventures duiing short cx- 
cuisions made on tlic Jotunhciin-f jcid (“Adventures on 
the Fjelds,” and “An English Lady in Jotunlieimer ”). 
These accounts, written in a lively, pleasant style (the 
last in English), will be readwuth interest by tourists who 
are in search of new fields of exploration. In the paper 
of O. A. C. “Bagatelles from a Journey in the Nord- 
land,” the reader will find some fine description of 
nature and life in the northern parts of the Scandinavian 
peninsula. 

The paper by Mr. A. lielland, “On 'Cirques' and 
Sack-valleys,' ^ and on their importance in the theories 
of the Formation of Valleys,” will certainly be perused 
with profit by the geologist." After a description of 
cirques and sack* valleys, and of tlie forms intermediate 
between the two, Mr. Helland remarks that the openings 
of the ciiciues are generally directed towards the north. 
This law, he says, is well illustrated by a large scale map 
of the Jotunfjclds, constructed by Capt. Hert/berg ; and 
from a table, in which the author gives the direc tions of 
thirty-seven cirques of different magnitudes (from 0*3 to 
4 kilometres long), it is seen that twenty-five cirques arc 
directed towards points lying between north-west and 
north-east, eleven between north-west and south-west or 
north-east and south-east, and one points towards the 
south-east. Certainly in other localities there are cirques 

* “Oni 1) >tnei ot; s ukkedale, simt dercs bclydnmff for th<.onei om 
dalcti's daiunKc” A “ botii," .i semi circul.ir indentation in thi in iss of 
til** field. IS wh.ii ts called in the Alps a ‘ciiiiue " A “ ‘•.ckktdal,” / ^ i 
v.illey, the he id ol -which presents a stnu-t-irculai eulargenitnl,^ or a 
“cirque,” a valley whn h ends in a cul-de siHy might be called a “sack- 
v.tlh y,” a l|»eral lianslation of the word “ Srokkcdal ” 

* 'I his paper is rcjninud horn the valuable periodical, i 1 ottn 

irt*fns i Stoik/tohn RoNii’ndlui^at 


pointing even due south, but these are only exceptions to ^ 
the general rule. Besides, when a valley has a west-east ^ 
direction, or when the slope of a fjeld follows this direc- ^ 
tion, It is on the slope which faces to the north that semi- 
circular indentations or little cirques are found. 

A second law which may be established for the cirques 
of the parts of Norway explored by the author, is, that 
the Ingest are generally found in the neighbourhood of 
the highest peaks of the country. 

As to the origin of the cirques, Mr. Helland refers 
to a note of ^ir. Lorange, which he gives hi e\temo^ 
and in which the author, though not a geologist by pro- 
fession, makes some very valuable observations on the 
cirques, on their close rebitions with glaciers, existing 
and extinct, and with old moraines. His notes on 
the tianspoit of blocks fiom the interior of the cirques, 
and on the diicctions of their transit, show how im- 
portant was the part played by ice in the excava- 
tion or in the' clearing of cirques. The conclusions 
arrived at by Mr. Lorange, and supported by Mr. 
Hcil.ind are, that cirques, as well as sack-valleys, were 
ne( cssarily excavated with the .aid of glacier-ice. But 
the’ i( e did not act as a direct excavating agent ; it only 
cleared away the dtlois whicli had accumulated in the 
eiiqiics, the rock being ilismtcgrated by the incessant 
inicijiiitlence of the freezing and thawing of water in the 
fis'iures. Doing little to excavate the valley, the glacier 
acts as a powcilul means of transport of the disinte- 
grated paits of the rock, where such a means is want- 
ing, as on the top^ of rnoimtams, there the dthfis 
accumulates and protects tlie underlying rock from 
luither disintegration. The tarns, so numerous at the 
bottoms of Cliques and of sack-valleys, weic formed, the 
author supj)oscs, b) the same process, the rocks being 
disintegrated when the watei fi cozes under the glacier 
dining winter. 'J'lus theory of the transport power of 
glaciers is suppoited by some authorities in England, but 
we think that it meets with two gicat difficulties. It is in 
contradiction with the well-known iact, th.it in the valleys 
of the Alps the ice has acted as a sheet, protecting the 
rock fiom disintegration ; tliat the disintegration proceeds 
far inoie rapidly above the glacier than beneath it. And 
secondly, the theory does not explain why the disintegra- 
tion should go on so rapidly in the head of the valley and 
I so slowly in its lo^\er parts (the diflercnces of height and 
I climate being trilling), as to produce a very great semi- 
I circular enlargement at the head of the valley. Wc believe, 
therefore, that so long as it is not admitted that a glacier, 

I charged on its lower sui face with amass of i/cdns, is really 
a mighty excavating agent, we cannot come to a satisfactory 
explanation of the cirques. The observation of Mr. Helland 
that the openings of the cirques are generally directed to 
the north, i\e, to the pait of horizon /tout which came 
the ice in many instances, suggests a question which we 
will simply refer to without entering into details. Were not 
some cirques, or a part of the cn/an^^cuieuts of some cirques ^ 
excavated by the ice during its ascendinci; vno\\on from the 
valley on the fjeld? Those who accept the molecular 
motion of glacier-ice, i.e. its perfect plasticity or vis- 
cosity, with all the consequences of this theory, certainly 
will not find the question extravagant ; they will remem- 
ber that the motion of ice up the valleys, and even a 
motion on slopes from 20'' to 63" is an established fact. 
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In the valleys which have, for example, a west-to-cast 
direction, and which were crossed by the ice moving from 
north to south, the plastic ice ascended the slopes which 
faced towards the north ; and also did it ascend on the 
fjelds when it moved up a valley, a phenomenon which, 
we know, is not at all uncommon. 

A second short paper, by Mr, Holland, gives a table of 
the dimensions, heights above sea-level, and depths of 
twenty Norwegian lakes, from which it is seen that these 
lakes are, as in the case of the Italian lakes, deeply 
excavated below the sea- level ; thus, for example, the 
bottoms of the Horningsdalvand and of the Mjosen lie 
respectively 432 and 331 metres below the level of 
the sea. 

Without speaking of other short papers, we will note 
that the “ Year-Book” contains some practical information 
on guides, on the regulations relative to hunting and fish- 
ing, and finally, the Annual Report of the Committee of 
the Society. It will be seen from this Report that the 
Association is rapidly developing ; during 1S75 the num- 
ber of Fellows increased by 230, and reached, at the end 
of the year, the number of 1,247, whom 166 are foreign 
Fellows, 63 belonging to England. A. L. 


OUR BOOK SHELF 

British Manufaituring huiut^iries. Edited by G. Phillips 
Bevan, F.G.S. Shipbuilding, by Capt. Bedford Pirn, 
R.N., M.l\ ; Telcgra])hy, by Robeit Sabine, C.E. ; 
Agricultural Machinery, by Jhof. Wright'^on ; Railways 
and Tramways, by D. Kinnear Clark, M.lnst.C.K. 
(London : Stanford, 1876.) 

This ought to be one of the most popular volumes of this 
instructive series, the contents are so varied, the subjects 
so generally interesting, and the amount of information 
conveyed so lai go. The various writers, moreover, have 
managed to treat their subjects in a manner that will be 
understood and enjoyed by even the most general readers. 
Capt. Pirn is evidently quite at home in his subject, which 
he \\ rites about in the spirit both of a sailor and a Mem- 
ber of Parliament. Of course only the merest sketch of 
so large a subject can bo given in the space at his dis- 
posal, but in that space he contrives to convey a sub- 
stantial amount of information, commencing with the 
log which conjecture makes the first form of boat, down to 
the latest armour-plated ship-of-war. He writes in rather 
a desponding tone of the present condition of British 
shipping, both in the merchant service and in the navy, 
and thinks our country behind others in modes of con- 
struction, (^ur navy is evidently far from perfect, and 
those who have its control, if they have also the welfare 
of our country at heart, would do well to weigh Capt. 
Pinfs criticism. One of the surest remedies is un- 
doubtedly the rigid application of scientifically-conducted 
<^^perimcnt to shipbuilding. Mr. Sabine gives a very 
cornpictc sketch of telegraphy as an industry, of the 
various forms of telegraph, their construction, the instru- 
inents in use, and the materials employed. He, too, in- 
dulges in some wholesome criticism, which those who 
provide the means for constructing telegraphs would do 
P®^se. Prof. Wrightson (of Cirencester Agricul- 
gives a very instructive account of the 
multiianous machinery now used in the various opera- 
tions by which agriculture is carried on, from clearing and 
p oug mg the land to preparing crops and stock for market 
and consumption. Mr. Clark gives much valuable infor- 
mation on the construction and working of railways. 
Progress made since they were first started, 
describing some of the latest improvements and most 


important enterprises, and entering into details as to cost, 
revenue, and other points, which all who are interested in 
railways will find useful. His short notice of Tramways 
is also interesting ; their cost of construction will surprise 
many, if not the large earnings which they make. 
Altogether, the volume is one of v.iried and genuine 
interest. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return^ 
or to correspond with the writers of, rejected manuscripts. 
No notice is taken of anonymous communications, ^ 

Miniature Physical Geology 

Under this title there is a brief but very interesting aiticlc in 
Nature, vol. xiii. p. 310, describing, among other things, some 
miniature earth-pillars at Bournemouth. 'J'liese are due to the 
slight protection afforded by a hard seam in the sandy rock to a 
more friable layer beneath, when the whole is urulergoing denu- 
dation by rain. Jt is a thing which I have seen more than once ; 
but in the district of Luchon (Pyrenees) during the present 
summer, 1 have come across instances of earth pillais in minia- 
ture, yet more perfect than the above. The most striking case 
was on a slope in the wood on the right bank of the Cascade 
d’Enfer (Val dc Lis). This slope consisted of a rather lenatious 
clay, filled with small angular fragments of granitoid rock. A 
slip, or the action of ram, had formed a little corrie half a yaid 
or so wi<le, and on both sides of it the slope was studded with 
earth pillars, more or less perfect, each capped by its little stone. 
These caps were rather tabular in shape, generally from a quaitcr 
of an inch to an inch broad. Several of the pillars were so 
exactly models of those at Bolzen, that, if drawn on the same 
scale, lliey could not be distinguished. The .sides of the large 
pillais me funowed and lliiled by little rills of rain; so were 
these. Boulders smaller than the great capstone are imbedded 
in the iiiatrix of the pillais, and, themselves exercising a pioiec- 
tive influLnee arc supported on brackets or pilasters ut earth ; to 
was it here ; yet all this on the tiniest scale, for the largest and 
bcst-foniicd jiillar had a general height of only about i { inclas, 
lising on one side about as much again above the bed of a minia- 
ture ravine. J also .saw a large number of similar but more 
stumpy pillars by the side of the padifrom the Port de la Picade 
to the Ilospicede f ranee. T. G. PoNNEY 

St. John’s College, C ambridge 


Visual Phenomena 

TiiE letter of Mr. Arnulph Mallock (Nature, vol. xiv. p. 
350) has very much interested me, liaving recently found that 
my vision is an exception to that ol other persons whom 1 have 
tested in the matter. 

i''or instance, I see the light of distant street lamps clearly 
defined without any diverging rays proceeding from the points of 
light. 

J'ossibly this peculiarity of vision may jiartly account for my 
having gl.mpscd the two outer satellites of Uranus with a refrac- 
tor of only 4 ’3 inches in ajiciture, during the last opposition of 
the planet, and which caused some discussion when my okser- 
vatioiiswerc read before the Royal Astronomical Society. 

I have also been successful in detecting very faint stars close to 
brighter ones willi comparatively small telescopic aid. 

I may remark that 1 am long-sighted, as 1 can read the 
columnsof Nature readily between the distances of twelve to 
thiity inches, though my more convenient reading distance is 
about sixteen inches. 

It would be mieresling to ascertain whether there are rSany 
siicli exceptions to the “ visual phenomena ” jiointcd out by Mr. 
Mallock. I. W. Ward 

Belfast, Sept. 5 


Although there can be little doubt that the explanation 
of the long streaks of light seen on examining a bright j)oint 
through a half-closed eye, which is given in Nature, vol. xiv. 
p, 350, is the right one, and may be proved to be so in other 
ways than those noted, yet I think the Fig. 5, wljfch is sup- 
posed to represent the' course of the rays of light, ought not to 
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remain uncorrecled. It will be seen in that figiire that the eye, 
and particularly tlie front convex surface of the crystalline lens, 
makes the rays diverge, instead, of course, of making those that 
catch the watery prism converge a little less. 

J. F. TIlake 

Antedated Books 

I AM sorry to have to trouble you again under this heading, 
but Mr. Sharpe’s second letter nect's'.itates a short reply. 1 did 
not accuse Mr. Sharpe, in my original letter, of having ivil fully 
misdated his book, 1 never even mentioned his name. T merely 
stated the facts and added a few comments to show that the date 
7cw a matter of some importnnee. Mr. Sharpe is now anijry 
because 1 do not withdraw a charge which 1 never made. If he 
had simply explained in his fust lettei that the misdate was an 
error of his publisher and promised that it would not occur 
again, the matter would have been ended. When he pnicccdcd 
to attack me for doing what I helie\<.d to be my duty, he naturally 
provoked an unjileasant answer. F. Z. S. 


OUR ASTRONOMICAL COLUMN 

VARiAiiLK Stars (1), Mira Ccli.- Herr Julius Schmidt, 
Director of the Observatory at y\thens, by a mean of 
Ibrcc sets of comparisons \\\(h b and y Ceti and a Ptscium, 
fixes the first maximum ot 1876 to Fcbiinuy 37 , tfic dale 
inferred from Argclaudei’s formula of sines being Janu- 
ary 1 7-0. The minimum by tlic s<imc formula occurred 
on September i. 

(2) R Hydim. Of this object, so difticult to observ^e 
satisfactorily in these latitudes, Herr Schmidt observed a 
maximum 1876, April I2'5. 

(3) I'he same observer refers to a secondary minimum 
of the well-known v.iriable star R Li'onis, discovered by 
Koch in 1782. For the present year Ins observations 
have given the principal maximum i\Iay 77. the secon- 
dary minimum Alay 217, a inuxtmum June 17. 

(d) 16 Eridani. Tliere appear to be groimdi for add- 
ing this star to the list of vaiiables. It was consiilered 
as high as 3*4 by i’ia/zi, 4'3 by Heis, 4 by Flamsteed, and 
in the Washington general catalogue it is 4*4. Rri^bane 
calls it 6, Argelandcr, once 5, and once 6. Smyth says, 
‘Ht appeared more than once diminished to nearly a litth 
magnitude.”— This star is also H Eridani of IkA.C, but 
as I’jayer’s map has no fewer than nine stars to which this 
letter is applied, it appears preferable to adopt Flam- 
steed’s number. 

(5) We learn from Dr. Gould, that the variable star in 
Musca, to which he has already directed attention, has 
certainly a period shorter than that of any other known 
variable star — or about thirty hours only. Its variation 
is such that at minimum it is fairly beyond unassisted 
vision in the sky of Cordoba, though distinctly seen at 
maximum. 

(6) In a short list of variable slais stated by Dr. C. 
H. F. Peters, of Hamilton College, Clinton, U.S , to have 
been recently detected, which appears in Complcs Rendu 
1876, August 28, and in M. Leverrier’s Bullet in Inter- 
national^ of Sept. 6, is one in R.A. (i860), 15I1. J3m. 21s., 
N.P.D. 109'' 53', said to vary between the sixth and 
eleventh magnitudes. This star, however, is not new ; it 
is No. 76 of Schon fold’s last catalogue, and was dis- 
covered by M. Borelley in 1872. Schonfeld’s limits are 
8*o#and 12*5, the latter doubtful, and he assigns, as a 
rough approximation to elements : 

Maximum . . . 1874, June 17 + 193^ E. 

The first star on the same list is No. 6 of Schdnfeld’s list 
in the introduction to his second catalogue (S. Librie). 

An In’I'ra-Mkrcurial Planet (?). — The account of 
the observation of a round spot on the sun’s disc, re- 
marked April 4, but not seen either on the preceding 
or following morning, which was quoted last week, from 


IJImtihit of August 30, appears not to have been there 
given accurately. By the Comptes Rendus of August 28, 
we learn that M. Leverrier made the statement on the 
authority of a letter from Prof. Rudolph Wolf, Director 
of the Observatory at Zurich, dated August 26. Prof. 
Wolf says “ It will doubtless interest you to Jeam that 
M. Weber, at Pcckeloh, saw on the 4th of April last, at 
4h. 25m. M.T. at Berlin, a round spot upon the sun, which 
was seen without spot on the same morning and on the 
following one, not only by M. Weber, but also by me and 
by M. Schmidt at Athens. (For the observation of M. 
Weber, see No. 34 of the IVochensihrifi furAsl^vno/n/e.) 
I remark that the date of M. Weber’s observation follows 
that of M. Lescarbault by 

6219 days = 148 X 42'^‘02, 

which is curious enough on comparison with what I have 
published on the sub|ect at the time. See my ‘Hand- 
buch dcr Mathernatik und Astronomic,’ vol. ii., p. 327.” 

So that instead of the spot having been noticed in three 
different and distant places, it was remarked at Pcckeloh, 
near Munster only, though the observations by Prof. 
Wolf, at Zurich, and Herr Julius Schmidt, at Athens, 
establish the fact of the sun having h-icn without the spot 
in (juestion shortly before and after its observation by Herr 
Weber, who is well known by Ids observations on the 
zodiacal light and other phenomena. 

At present the particulars of the obscivation are not to 
hand, but it is singular that Prof Wolf’s period of 42'o2 
days not only accords with the observation of M. Lcscar- 
bault, so far as legnids an inferior conjunction of the 
body with the sun on March 26, 1859, but it also agrees 
with that of Mr. Luniniis, March 20, 1862, and with the 
one recoup d by Decujipis at the Collegio Romano, on 
October 2, 1839, opposite node, at least within 

probable transil-lirnits. Particulars of Mr. Lumm’s’s 
oh (ivation will be found in vol. xxii. of the Mon/lily 
Aolhes of the Royal Astronomical Society; that of 
Dccuppis was thus mentioned at the sitting of the Paris 
Academy of Sciences, 1839, December r6 : — “ M. De- 
cuppis .announces that on October 2, continuing the ob- 
servations which he h.nl been making u,’on the spots ot 
the sun, he saw a black spot, perfectly round, and with 
border sharply defined, which advanced upon the disc, 
with a rapid proper motion, such that it would have tra- 
versed the diameter in about six hours. Id. Dccuppis 
thinks that the appearances which he has observed can 
only he ex])lained by admitting the existence of a new 
planet.” 

If we were to accept tlic particulars of the various ob- 
servations of a similar character as they aie recorded, it 
would be impossible to refer them to a single body, no 
matter v^hat the exccntricity of the orbit might l>e 
assumed to be, but most unfortunately these observations 
have on no one occasion so far been taken by a practised 
astronomer with proper mii rometrical assistance. On 
the contrary, they ha\ e mostly fallen to the lot of occa- 
sional observers, who ha\e contented themselves with 
eye-estimations of jiosition on the sun’s disc, from which 
little can be definitely ascertained. 

The Peckcloh observation of April 4 naturally suggests 
fre(|iienl observation of the sun’s disc from the middle of 
the present month to the middle of October, particularly 
about October 10. 

[vSince the above was in type, we learn from a Paris 
correspondent that M. Leverrier has made a further com- 
munication to the Academy on the subject of an intra- 
Mcrcurial planet or planets. Instead of a period of forty- 
two days, as suggested by Prof. Wolf, he thinks one of 
twenty-eight days more probable ; and this, it may be 
obsei-vecl. is an aliquot part of I’rof. Wolf’s period. But 
notwithstanding a period of twenty-eight days accords 
with a number of the observations referring to round 
black spots upon the solar disk, M. Leverrier is stated to 
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have expressed an opinion in favour of the existence of 
two planets at nearly the same mean distance. With 
respect to a period of twenty-eight days, we remark that 
reckoning from 1876, April 4, it will agree with the 
observations of Lescarbault and Lummis, but not with 
that of Decuppis ; while it also agrees with the obser- 
vation of Stark, 1819, October 9, a very definite one, 
w'hich is not brought in with a period of forty-two days. 
The shorter period will be lound to correspond with a 
mean distance of o 18.] 

SCIRI^CE IN SCHOOLS 

T IIK accompanying letter, signed by several men of 
Science and I lead-masters, has been sent to the 
Cicncral Committee of the British Association : — 

Dfar Sir,— It is hoped that a Committee may be 
formed at this yeads meeting of the British Association 
for the promotion of Science Teaching in Schools. Its 
joi ojrosi d functions would be - 

T. I'o communicate with head-masters and governing 
bodies as to carrying out the lecommendntions contained 
ill Kepoit Vi. of the hcicncc Commission, and to oiler 
advice, if required, on all necessary d< tails of selection, 
arranger neni, and outlay. 

2. 'l\) press upon tire Universities such .‘■tvps in connec- 
tion with the pe -ding Ibll in T^1lIlament as may beiie- 
fici dly iidliionre sc* ool tea* hing of scienee. 

3, fo wa1(h the .'Clioir uf (iovcimmait in any proposal 
made liy ihem either m pur^mm e of T.ord Salisbury’s 
liill { r 111 giving (.Ifect to the 1 'uLe f)f Devonshire’s Com- 
mission, .xnd to hold a bru I for sr ieiiee-tcachingat schools 
in I'clticiue lo all such legislation. 

We desiie to bespeak )Oiir attention to and interest in 
this piopos.il, which apjxMis to ns in all lespccts a timely 
one. 


rni' niHTiSH associatjon 

Ci vseow, Tiii.sefay 

Association finds a fitting home in (ilasgow, 
Avhuh has Imv rivals ('itlur in caiher or later scicn- 
tifu repinr.tion. The force of long-continued scientific 
ti%niitions, ;idd(‘d to the present encouragement given to 
science, and J must also say, to the nearness of the finest 
holiday localities, makes this one of the most biilhant 
recent meetings. Not only is the total number of members 
and a^^socialcs attending very high, over 2,700, but the 
true chu'fs of science aie present in great strength. It 
cannot be said that the Association itself is this year 
at all below its high aims. The majority of papers 
are really scientific, and do not emasculate the truth in 
the effort to popularise it. Discussions have been very 
interesting, judging from the >icrseverancc with which 
they have licen listened to. 'I'he reception given by the 
people of (ilasgow is worthy of the city, although it is 
possible that in th details and refinements of arrange- 
ment, Bristol excelled. This was especially manifested 
iniegard to some of the excursions. But it is evident 
that the very best efforts of the north have been put forth 
in everyway, and the general result is undeniably suc- 
cessful, charming situation of the University Build- 

in which all the sections but one hold their meetings, 
IS a very great advantage. 

rrointhe Report of the Council it will be seen that 
grants in aid of scientific objects have been made during 
tne year to the amount of 1,092/. The income of the 

excLdcd%ra't''on balance, 764/., 

ex^eaca that of last yeai by 624/. 

President’s Address did not excite general en- 
t the audience, partly because the great 

size of the building and the comparative weakness of 
the speaker s voice prevented many from hearing well, 


partly, also, because it was such as to impress most those 
who think most. The address manifested the combina- 
tion in its author of qualities seldom marching together ; 
deep regard for elder times and their achievements, wide 
knowledge of the position of science at the present day, 
perception of the true relationships, the real connexus of 
pure and applied science, a realisation, founded on care- 
ful study of the way in which the scientific cultus affects 
human nature, and the rise and fall of nations. It would 
be vain to seek for scientific arrogance and conceit in 
Dr. Andrews’s deliverance, and if one may forecast, it may 
be expected to have as much influence on future thought 
and public action as almost any recent utterance from the 
presidenti<il chair of the British Association, without any 
tendency to t'lrovoke the hostility of the unscientific. 

Among tlie iircsidenlial addresses, that of Mr. Wallace 
to the Biological Section seems to have attracted much 
notice ; and there is no doubt of its great value, for, 
scarcely occupying any ground covered by his recent 
great work on “ rheCicographicalDistribiitionof Animals,” 
he may be said lo have laid the foundations of a new 
science out of waste malericds ’’ already existing. Thus 
another group of scattered fiagments is beginning to be 
sougnt by right processes, in order that a coherent edifice 
may be erected. Sir William Thomson returned again 
to the charge against the exorbitant demands of geo- 
logists for “ lime.” If he is right, of course some 
geological tin ones must be alteied ; but perhaps Sir 
William will not have to wait long for an answer. It was 
singular that I’rnl Young, in the CRological Section, 
should have chosen a subject agreeing so largely with 
Sir William Thomson’s. His views, cairied out into 
more geological detail, imjily that we are to look for a 
gemral leconstniclion of mu» h that is held to be settled 
m geological theory. He calls loudly for precision in 
geoIoj..ical phiaseology, believing that there is notliing 
more urgently needed to secnic progress in the science 
than some of that accuracy of conception and expression 
winch distinguishes matlKnialK al and physictd science. 
C'apt. Fvans’s address on (Geography will perhaps disap- 
point some who think the questions of oceanic circulation 
are practically settled, but an open confession of diffi- 
culties and ignorance is belter than any false security. 
SikIi confessions have been very general among the best 
men at this meeting -a favourable augury of coming 
victoiies for science. 

On the wdiole the sections have done hard work, and 
comparatively little saciilice of scientific rigour and form 
has been made for the sake of making subjects popular. 
The Duke of Argyll’s address on the Geology of the 
Highlands was 2i bonne houthe for the untcchnical, and 
was much run after. Tlie Duke has shared “ lionship ” 
with Commander Cameron and Sir C. Wyville Thomson ; 
consequently the heart of Africa and the depths of the 
sea are among the favourite subjects here. Sir William 
Thomson has, of course, been .it home on the great Tide 
question, denouncing the British Hydrographic Depart- 
ment for its siipiucness, by which very laborious and ex- 
pensive efforts are left to private individuals. One of 
the most lively encounters has concerned the junction of 
the granites and Old Red Sandstone in Arran. It was 
suggested that Mr. Wunsch and Dr. Bryce should adjourn 
to the locality to tight it out, but without hammers. The 
chemists had a field-day on the dispo'^al of the sewagsj of 
towns. Irrigationisls and procipitationists continued 
their controversies, giving excuse to great towns still to 
postpone dealing with the subject, While the doctors, or 
rather chemists, differ, the sewage is emptied into the 
river. 

Prof. Tail’s discourse on Force was a ery characteristic. 
One impoitant advantage gained by tli audience would 
probably be an impression of the necessi.; of accuracy in 
the use of words. ^ 

Sir C. Wyville Thomson’s address on li.c Results of 
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the Expedition was very successful, and highly 

appreciated. A good voice was added to a most agree- 
able and flowing delivery, and as little as possible of com- 
plicated ideas or reasoning was introduced. 

Two ( 0 ?n>frsa:^to/ies look place on Thursday evening, 
for what reason is not apparent. One was under the 
superintendence of the local committee, in the Royal 
Exchange. There was a little pretence at science, but 
the assembly was converted into a ball. Is it right that 
money raised by the local committee in the name of 
the British Association should be devoted to such a pur- 
pose? If a ball is v/an ted, let there be a separate sub- 
scription for that avowed purpose. The other assembly, 
under the auspices of the Philosophical Society (of which 
Sir William Thomson is president), took place in the 
Corporation (Jalleries and the rooms of the Society. Art 
and science were hero fitly combined. Physical appa- 
ratus receiv^ed considerable illustration. Sir William 
Thomson's demonstration on smoke rings and his new 
patent syphon recorder being especially interesting. Mr. 
James Thomson, F.G.S., attracted attention by his exhi- 
bition of a series of sections of fossil corals, beautifully 
shown by PirrelPs new oxyhydrogen apparatus. 'fhe 
great special collection of carboniferous fossils in these 
galleries was exceedingly creditable to the geologists of 
the Glasgow district ; Mr. James Thomson's very large 
collections, including his splendid Labyrinthodont re- 
mains (Pteroplax, &c.), formed a considerable proportion 
of the whole. 

The museums of Glasgow are numerous and scattered. 
To a considerable extent the same things are displayed 
over again in the Hunterian Museum at the University, 
the Kelvingrove Museum in the park of that name, the 
Andersonian at Anderson's University, the Museum of 
the Society of Naturalists in the ()uccii*s Rooms, and the 
Museum in the Corporation Galleries. Very great labour 
has been expended in the formation of special collections 
at these places, but we can only notice a very few of these. 
In the University Museum the display of Mr. John 
Young’s private collection of fossils was most interesting 
by reason of the great number and beauty of the pre- 
parations of minute forms, especially of Foraminifera, 
Sponges, Echinoderms and Polyzoa. Unfortunately the 
gieat roof of the Museum has no light in it whatever, an 
inconceivable detraction from its value. Other most no- 
ticeable collections were a splendid series of Labyrintho- 
donts and Fishes from Carluke Collieries, the exhibitor 
of which desired his name to be unknown, and Mr. 
David Robertson’s collection of recent and Pleistocene 
invertebrates. The great special exhibition of mechanical 
inventions and industrial processes at the Kelvingrove 
Museum must, wc regret to say, be dismissed with a single 
word of high commendation. Rare plants and animals 
were to be seen at the Queen’s Rooms, including maiiy 
unique specimens from Scottish habitats. Utricularia 
and Drosera are of course brought forward. 

The assembly of foreigners on this occasion is very 
notable. Section A includes in its forces Prof. Cremona, 
of Rome ; M. Janssen, of Leyden ; Prof. Wullner, of 
Aix-la-Chapelle ; I’rof. Eccher, of Florence ; Prof. 
Fischer, Prof, von Quintus Icilius, of Hanover ; Profs. 
Stoletow and Wladirmiosky. Section B has the aid ol 
Dr. Biedermann, of Berlin. Section C, Dr. A. Fritsch, of 
Prague ; Prof, von Lasaulx, of Breslau ; Prof. F. Roemer, 
of Breslau ; Section D rejoices in the presence of Fer- 
dinand Cohn and Grube, of Breslau ; Ernst Haeckel, of 
Jena; Kronecker, of Leipsic ; and Prof. Morren, of 
Li( 5 ge ; the Chevali r Negri reinforces Section E ; and 
M. Bergeron, of Paris, Section G. 

The excursion programme, as might be expected in 
this ncighboui h '^od, has been only too embarrassing. 
Saturday was ' < »y generally devoted to pleasure, although 
the matl^em cians and physicists cleared oft a long list 
of papers, m d two other sections sat during part of the 


day. Those who could not devote the whole day to ex- 
cursions had abundant entertainment provided for them 
in filasgow. Cameron’s lecture to working men was 
naturally very successful, and Dr. Carpenter subsequently 
spoke at length on the humane treatment which should 
be accorded to savages. On6 of the most interesting 
trips was made by Mr. Duncan and a small party of 
zoologists to Loch Fyne and the coast of Bute for the 
purpose of dredging. Many successful hauls were made, 
bringing up abundance of Comatulas, Aphrodites, As- 
cidians, and Echini. Another dredging party went with 
Mr. A. B. Stewart to Wemyss Hay. An attempt at 
dredging in Loch Lomond only gave “ a beggarly account 
of empty bags.” A geological party went to Hal lagan, 
Finnich (Hen, &c., under the guidance of Mr. Wilson, of 
Aiichcvcck. No very special scientific interest appears 
to be included in the excursions for Thursday next, when 
Paisley Abbey, Arran, Rothesay, and l^och Long, are to 
be visited. 

So we are to meet in Dublin in 1878. Leeds pleaded 
hard, claiming that there was a sort ot understanding in 
their favour last year. But the idea of alternating the 
meetings between a university town and a great manu- 
facturing town prevailed, in addition, no doubt, to 
the eminence of the Dublin academicians attending 
the meeting. Scarcely less interesting was the choice 
of a president for iho Plymouth meeting. The nomi- 
nation of Prof. Allen Thomson by Dr. Hooker was 
at once an honour to (Hasgow and a demonstration 
of regard for those studies of anatomy and embryo- 
logy which do not always secure public renown. The 
licrsonal qualities of Dr. Allen Thomson make him all 
that could be desired for a president. Of course his 
nomination was unanimously accepted. The vice-presi- 
dents appointed were the Earl of Mount- hldgcumbc, the 
Earl of Devon, Lord Hlachford, Mr. W. Spottiswoodc, 
F.K.S., Mr. W. PToude, F.R.S., and Mr. C. Spence Hate, 
F.R.S. ; local secretaries, Prof. W. (k Adams, Mr. W. 
Square, and Mr. Hamilton Whiteford. Mr. P. L. Sclater, 
F.R.S., was elected one of the general secretaries, in the 
place of Dr. Michael Foster, F.R.wS., who has resigned, 
Wc meet again in Plymouth on August 15, 1877. 

SKCTION A. 

MATIIKMATICAI, AND rilYSICAL 

Opening Address by Prof. Sir M'illiam Thomson, 

F. K.S., D.C. L., tVc., rREsiDENr. 

A conversation which 1 had wit ii Prof. Newcomb one evening 
last June, in Pi of. Henry’s diawing-rooin, in the Smithsonian 
Instilutioii, Washington, has forced me to give all my spare 
thouglits ever since to lIoi)kins’b jirolilem of IVcce.ssion and 
Nutation, assuming the caitli a rigid spheroidal shell filled with 
liquid. Six weeks ago, when I landed in Phigland after a most 
interesting trip to Ameiica and back, and liecaine painfully 
conscious that I must have the honour to address you here to- 
day, I wished to write an address of which science in America 
should be the subject. 1 cauie home, indeed, vividly impressed 
with much that I had seen both in the (ireat PIxhiliition of 
Philadelphia and out of il, showing the truest scientific spirit 
and devotion, the originality, the inventiveness, the patien* per- 
severing thoroughness of work, the appreciativeness, and the 
generous openmindedness and sympathy, from which the great 
things of science come. 

0eA« K^yeiv 'ArptfSav 

0eA&> 8e KuS/xo;/ hZuv. 

I wish I could speak to you of the veteran Henry, generous 
rival of Faraday in electromagnetic discovery ; of Peirce the 
founder of high mathematics in America ; of Bache, and of the 
splendid heritage he has left to America and to the world in the 
United States Coast Survey ; of tlie gieat school of astronomers 
which followed, Gould, Newton, Newcomb, Watson, Young, 
Alvan Clarke, Rutherford, Drajier, hither and son : of Commander 
Belknap and his great explnratiou of the Pacific depths by 
pianoforte wire, with imperfect ajiparatus supplied from Glas- 
gow, out of which he forced a success in his own way j 
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of Caplain Sigsbee, who followed with like fervour and 
resolution, and made further improvements in the apparatus 
lyy which he has done marvels of easy, quick, and sure deep- 
sea sounding in his little surveying ship lilake ; and of the 
admirable official &i)irit which makes such men and such doings 
possible in the United States Naval Service. I would like 
to tell you too of my reason for confidently expecting that 
American hydrography will soon supply the data from tidal 
observations, long ago asked of our (iovernment in vain by a 
Committee of the British Association, by which the amount of 
the eaith’s elastic yielding to the distorting influence of the sun 
and moon will be measured; and of my stiong hope that the 
Compass Department of the American Navy will repay the 
debt to France, England, and Germany so appieciatively acknow- 
ledged in their reprint of the woiks of Poisson, Aiiy, Archibald 
Smith, Evans, and the Liver])ool Compass Committee, by giving 
in return a fresh marine survey of terrestrial magnetism, to 
supply the navigator with data for correcting his compass without 
sights of sun or stars. 

Can 1 go on to precession and nutation without a woid of 
what I saw in the Great Exhibition of Philadelidiia? In the 
U.S. Government ])arl of it, Prof. Ililgard showed me the 
measuring-rods of the U.S. Coast Survey, with their beautiful 
mechanical ai)pliances for end measurement, by which flu* tliiee 
great base lines of Maine, Long Islan^f, and Georgia, were 
measured with about the same accuracy as the most accurate 
scientific mea.surers, whether of Europe or America, liave at- 
tained in comparing two metre or yaitl inensiires. 

In the United States telegiaphic department 1 saw and heard 
Elidia (iray’s splendidly worked-out electnc telephone actually 
sounding lour messages simuitancou.sly on the Moise code, and 
clcaily capable of doing yel four times as many with very modc- 
r.ite im))iovements of detail ; and I saw Edison’s automatic 
telegiaph delivering 1,015 woids in 57 seconds ; this done by 
the Jong-neglected cleclio-chemical metliod of Bain, long ago 
condemned in England to the helot woik ol recoiding horn a 
relay, and then tinned adiift as needlessly delicate for that. In 
the Canadian department I heard “ To lie or not to be, , . . . 
there’s the rub,” through an electric telegiaph wire ; Init, scorn- 
ing monosyllables, the electiic aitic'ulalion lose to higher flights, 
and gave me jiassagcs taken at random from the "New York 
new.s]ja]icrs : — “S. S. (.'o\ has airived” (f failed to make out 
the S.S. Cox) ; llie City of New York,” ‘CSenator Morton,” 
“ Idle Senate has resolved to piint a thousand extra copies 
“The Ameiicans in London have lesolvcd to celcbiate the 
coming ^th of July.” All this my own t.ns heard, spoken to 
me Willi unmistakable distinctness by tlie thin circular disc aiuia- 
tuie of just siidi another little eketro-magnet as this which I 
hold in my hand. The x\tn<ls were shouted with a clear and 
loud voice by my colleague-judge, Prof. Watson, at the far end 
of the lelegiaidi wiic, holding Ins mouth close to a stretched 


membianc, such as you .see before you here, carrying a little 
])icce of soft iron, wliicli w'as thus made to iierform m the neigli- 
bouihoqd of an electro-magnet in circuit with the hue motions 
piopoitional to the sononfic motions of (lie air. Thi.s, the 
greatest by far of all the marveks of the electnc telegraph, is 
due to a young counlr>man of our own, Mr. Gialiam Bell, of 
h.dinhurgh and Moiilical, and Boston, now becoming a natu- 
ralised ciii/en of the United State.s. A\ ho can but admire the 
hardilioo I of invention wnicli devised such vciy slight means to 
realise the mathematical conception that, if electiicity is to 
Convey all the delicacies of quality which distinguish articulate 
speech, the strength of its current must vary continuously and as 
nearly as may be m simple iiroportion to the velocity of a paiticlc 
<>f air engaged in constituting the sound ? 

, Patent Mu.seum of Washington, an institution of which 

T^. is justly proud, and the bcaicliccnt working of the 

Brn^i^h patent Jaw.s, deserve notice in the .section of the 

nine.i ■^^S'ticiation conccrne<l with branches ol science to which 
useful patents of the w'oild owe their foun- 
inventinr. much Struck with the prevalence of jjatented 

thintr lOxhibition : it seemed to me that every good 

ft ^ patent was patented. 1 asked one inventor of 

lie answered “Why don’t you patent it in England?” 

conditions in England are too onerous.” 
If Euronc America’s wisdom in this re.spcct. 

site direction patent laws (England in the oppo- 

I should tell you also of “Old Prob’s ” weather warnings. 


which co.st the nation 250,000 dollars a year ; money well spent 
say the western farmers, and not they alone ; in this the whole 
people of the United States aie agreed, and though Democrats 
or Kcpublicans playing the “economical ticket ” may for half a 
session stop the a}q>ropriations for even the United States Coast 
Survey, no one would for a moment think of proposing to starve 
“ Old Piob ; ” and now that Soper cent, of his prohahilities have 
proved true, and Gencial Myers has for a month luck ceased to 
call his daily forecasts “prolulnlitics ” ami has begun to call 
them indications, what will the western farmers cull him this 
time next year? 

And the United States Naval Observatory, full of the very 
highest science, under the command of Admiral Davis 1 If, 
to gel on to precession and nutation, 1 had resolved to omit 
telling yon that I had there, in an instrument for measuring 
photographs of the transit of Venus — shown me liy Prof. Ilark- 
ncss, a young Scotsman attracted into the UniUxl States N.aval 
vServicc— seen for the first time in an astronomical olxservatory a 
geometiical .slide, the verdict on the disaster on board the 
'J'hundeft'ry jiublished while 1 am wniiing this address, forbids 
me to kcej) any such lesolution, and compels me to jmt the ques- 
tion, Is there in the British Navy, or in a British .steamer, or in 
a British land boiler another .'-nfety- valve so constructed that by 
any jKtssibility, any teinj^eialiire, or under any stress it can 
jam ? and to say that if theie is it must be instantly corrected or 
lemoved. 

1 ought to speak to you, too, of the alicady venerable Harvard 
Umvcr-.ity, tlie Cambridge ol America, and of the Technological 
Institute of Boston, ciealed by William Rogers, brother ol my 
late colleague in this iinivt isity (Cllasgow), Ilcnry Roi;ers, and 
of llic Johns llojikin-, Univcisity of Baltimoic, which with its 
youthlul vigoin has tom Sylvestci from us, lias utilised the 
genius and ivoiking jiowcr of Roland for experimental rc.search, 
and three days altei my anival in Ameiica, sent for the young 
Porter T’olnici to make him a Ecdlow. Put he was on lilsilcath- 
betl in New' York “ begging his jdiysicians to keep him alive just 
to finish Jii.s hook, and then he w'ould be willing to go.” Of his 
Inud:, “ Th(Tmodynamic.s,” we may hojie to .see at least a part, 
for niiul) of the manuscript, and good and able friends to edit it, 
aie led ; but the ajipoinTmcnt to a bellowslii]) in the Johns 
Hopkins University came a day too late to gratify his noble am- 
bition. 

But the .stimulus of intercourse with American .scientific men 
left no place in my mind for framing, or attenijiting to frame 
a leport on Aniciicaii .science. I.)ibturbtd by Newcomb’s sus- 
jucioii*^ of the eaitii’.s irregularities as a 'I’lnie-koejier, 1 could 
think of nothing but i)recession .ind nutation, and tides and mon- 
soons, anil settlements ol the equatorial regions, and melting of 
polar ice. Week alter week jiasscd before I could put down 
two wohIs wliiih I could read to you here to-day ; and so 1 
have nothing to offer you for my Address but — 

J\ci'u-i\f of Kvideme rc^ardiu^.; JVty^tnil Condition of the hnith; 
ih JuUtnd 'I'cmfo'attue ; the Iduidiiy or Solidity 0/ iti In- 
terior Snbstamc ; the hla^tuity^ ri(nticil\\ op its 

I£\tr) mil Idipnrc ; and the rermahctue or Caruibility op its 
Period and A a is of Rotation^ 

The evidence of a high internal tem])eiatuie is too well known 
to need any quotation of jiarticulais at picsciit. Suffice it to .say 
that liclow' tlie uppcimost ten metres stratum of rock or soil 
.‘■erisibiy affected by diurnal and annual variations of tempera- 
ture, theic is generally found a gradual increase of temperature 
downwards, ajiproximaling ruiighJy, in ordinary localities, 
to an average rate of 1” C. jicr thirty metres of descent, but 
much greater in the neighbourhood of active volcanoes, and 
ccitain other sjiecial localities of comparatively small area, where 
hot springs and, perhaps, also, sulphurous vajiours ]>rove an 
intimate relationship to volcanic quality, it is worthy of remark 
in passing, that, so far as wc know at jiresent, there arc no 
localities of excejitionally small rate of augmentation of uifder- 
ground temperature, and none where leinpeialurc diminishes at 
any time through any considerable dejHh downwards below 
the stratum sensibly iiilluenced by summer heat and winter cold. 
Any con.sideiable area of tlie earth of, say, not less than a kilo- 
metre in any horizontal diameter, which for several thousand 
years had been covered by snow or ice, and from which the ice 
had melted aw’ay and left an average surface temiierature of 
13*, woukl during nine hundred years, show a decreasing tem- 
perature for some depth down from the surface : #ind thirty- 
six hundred years after the clearing away of the ice would still 
sliow residual effect of the ancient cold, in a half rate of aiigmen- 
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tation of tempeiature down^^ards m the upper strata, gradually 
increasing to the whole normal latc which would be sensibly 
reached at a depth of 600 meties. 

By a simple effiit of geological calculus it lixi been Lstiinaled 
that I pel meties gives 1000* jier 30,cxx) nlttle•^, and 335/ 
per 100 kilometres This arithmetical lesult is nreli i^abh, imt 
what of the physical conclusion drawn fiuni it with maivtUous 
fiequcncy and pertinacity that ^t de[)lhs of fiom !<» 100 
kilometres the temperatures are so hi^;h to ntell all substinees 
composing the eaith’s upper (lust^ It lus been lenniked, in- 
deed, that if observation si owed in) dimiiiulion 01 augineiil ition 
of the rate of increase of undeigioiind ♦einperaturt in f at depths, 
it would not be light to leckon on tlie un form rate of l jki jO 
metres, oi thcieabouts, down to 30 01 60 01 ko kilometies 
“But ob^^ei vation has sliown nothing of the kind, and therefoie 
surely It IS most consonant with mdiictne pliilosiq)!!) to a<liiut 
no great de\ntion in iny | ut of thi caitli s solid eiiist from llic 
late cf intieise pioied liy obsti valioii as fai as Ih guatest 
depths to w Inch w e 1 a\ c re ic lied ’ Is ow I have to 1 tin irk upon 
this argument tint the gieatest dejith to whieh we h ivc rcachtd 
in ot)scr\ations of umlci ground temperature is seaieely one kilo- 
inetie, and that, if a 10 ])li cent diminution of the late of 
augmentation of ui dtrgiound ttiupciatme downwards wcit 
found at a ilepth of one kilonitlu, lit would dcmoiistiale ^ 
that within the last 100 000 )tais ilie iq pM ^urtuc of tin eiilh 
nuist hi\e bun at a liightr uu pi ; itiiie th m that now found ii 
the depth ot one kdon etie Suih a le ult is 1 o 1 ibi to It 

found by obseiv \tion in|lites whuh have bteii tveitlo n b) , 

lava m tlie lutmui) of man, 01 a itw ihous'^u I )Lais i uhei | 

back but if wiihriit j^oing diciiei ill n a liomtlit i 10 j 

per cent. diiinmili<m ol tht i ite <1 inetai of t< iiij e iluie 
downwaids were found hi iht wlitlc euLh, it wouhl 1 11 it 
the whole of aologu d history to willuii itotoo yt u , 01, 
at all cseiits, would intcipcse an d)S(ilule 1 'itiiti at 11 t the 
continuous dtsient of lie on the tnlii lioni eaibci ]tii ils 
than 100,000 years auo jliticfoie, tallliough >e itch 111 pntici 1 11 
localities foi a diininulioii of tin 1 ite of augment at h ii of iimlei 
ground teniptntuie in depths ol less than a kilonietie may be of 
int< nse lnlerts^ as lu Ipiii^ us 1 <j fi\ the d i t ol < \ln cl vole uue 
actions whieh Iiase lakt n i>! ict w itlim loo oooy eais 01 s >, wt kiiovv 
enough from thoioughJy suit gtol i^ied tvidciiee not to esptet to 
hnd it, except in piiticulu localilie , oil to 1 d (juite '•uit tl t 
we shall not find il undti any consim i dde junliun of the cailli s 
■surface. Jf we admit i p is^ble any sui b di coutiiuuty within 

900.000 yells, wi might be prep tied to im 1 asen lilt dimiTiuli n 

of the late at iliKe kdi nielies depth but no‘ at a lytl 11 g le^ 
thin 30 kilometies if f:eolo ists validly claim as rmieh is 
(joooOjOCOof years foi the length of the time with which their 
science IS coiicernc 1 Isow this implies a teuiiieialure of icxio 
( at the depth ot 30 kih melrc', allows on elliin ^ le s iliiu 
2000 for the tem]Kiatuie at 60 kilometic'', iiid do s luU 
lecimre maeh mcic than ^ dentil, how 

‘»reat , but e’oes leijuire at the great ( ei tbs a teiui ti ituu ol U 
all eients not less than ab >ut ^cxio f It would m)t tike 
much “huirying up” of the actions W'llh wliieh they iic con- 
cerned, to satisfy geologists with tlie moic modenie csiimiU of 

50. 000 000 of years. This would imply at lea I about 3exio 

C . for the limiting tempeiatuie at gitat dep hs If the aelu 
substmee of the earth, wliatciei it may b , loi ky 01 nietilhe, 
at depths ol fiom 60 to 100 kilometres nddei the pressure 
actually there experienced by it can be solid at temperatiiics d 
from 3cx)o“ to 4000®, then we may hold the foimei e tin lie 
(c)o,ooo,oex)) to be as probable as the latter (50,000,000) so fu 
as evidence from undeigroimd temiicrature can guide us. if 
4000“ would melt the eaitu’s substance at a depth of 100 
kilometies, we must leject the former estimate, though we miglit 
still admit the latter, if 3000 would melt the substance at a 
depth of 60 kilometres, we sliould le c impelled to conclude 
that 50,000,000 ot yeais is an ovci -estimate Whatever may be 
Us aA, we may be quite sure the earth is solid in its interior . 
not, 1 admit, throughout its whole volume, foi there certainly 
are spaces in \olcamc regions occupied by lietuid. lava , but what- 
ever portion of the whole mass is ' ^ — u .* ~ * - 

the ocean or melted matter in the interior, these portions aie 
small m comparison with the whole, and we must utleily reject 
any geological liypothesis which, whether for explaining undu- 

1 For proof of this and followiiiR suteuunts icRaiding Un lcrgi< uml 
Heat I lefer ta“ Secular Cooling of the 1 nth / mma //fWi 
Society of Edinburgh, iSOa, and Ihomjjoiiand l.nt s rs<atu»al rmJoj»oph>, 


gioimd heat or ancient upheaval and subsidences of the solid 
ciuU, 01 earthquakes, oi e' isling volcanoes, assumes the solid 
earth t) be a suell o* 30, or 100, or 500, 01 1,000 kilometies 
thiekueas, icsting on au mteii >r liquid mass 

This conclusion v\ is In t iiiive*! at by Hopkins, who may 
tliciefore } lopcrly be e ule ^ tke discoveiei of the cailh’s solidity, 
lie was Jc I to it by i toi sid lationof the idienomena of ])ic- 
eession and luitatioii, and g \f it as show 11 to 1) highly jirob tide, 
if not absolutely demo sti U 1, by his conifssedly un uilecL and 
Icnutivc mveUnatuni Jju a iigi rous apphcition ot the i> ifev.t 
liydrodyn iinical eijuatiuiis lei is still more decidedly to tlu. same 
conclusion. 

I am able to siy tins to you now m coiibcqiume of the con 
veisatioii willi Ihocs^oi \iv/eonib to wlneli 1 ha\c alieady 
alluded y\ iiiiil 111 ,^ fully luy t\iieiiee ii r the iigidity of toe 
earth fiom tilt tides, he ih u'lted the iigumenl fiom pivcissiori 
and nutation drying to iteolIecL wii il 1 liid wiittcn on it 
fourteen yeais ago m a ]>aj er on the Ki^^iility of the 1 aitli, 
published m the I muuit ol l’ e koyxl Society, my con- 
science smote me, and I could o ily ammci (Uit tli it I Ji id 

eouvmei 1 mysell tliat s > m I s >, an 1 > an 1 so, at which 1 li id 

arnv 1 by a non-iuatlu malu il slioi cu,vitutrue lie liinled 
tliai xiveosity ini^ht sulliie to reiulci jieee sion and iiutition 
the same is if tlu e nth v/ei^ l•^»'d, an 1 o viti ite the argum lit 
foi utility Jm»Ieoukl not f >1 iiimuiU admit anymore 
t in when it w is In t juil ioi ud 1' JUauiiiy but dou L 

ciiteied nay mind 11 ^riling tlu ‘'O an I s , an 1 s > and so , and I 

1 id not e mjkted Un i)iw,lit ) m ney to 1 li 1 uleliiliia which 
lunntd me i \ ly li )m oni iinli 11 led dueiis on be oit T hil 

e in iiwc I my elf that they we e j iieiously wii n^ So now I 

n list leqiies' i* < I u un thil t leli oiu ol yo i on , oing loie 
w li in iintiy turn up Ins i i h r lo] les ol ih /////// //i< f 
lb oy i' s leiely 1 )i i sC 2 tid ol J mun on i I I iit * ‘ ^ ilui il 

1 lul ) Ol )»y, \ » 1 , u)d li iv\ the j) 11 lino 1 ^ 2 > >l oi my 

\ q 1 1 ( n Uie ‘ Kti i \ty ol the I n li in the I tr nei, and t i u,.li 

e\ei\Unng in Sq} *' py ol tlie lairei, win b u v.i to the ilket 
on I i cession and nut Ui in ol an eli tie yieldni_, ol the e nth s 
sui I aee 

WJi^n til t pass i,^ts weie w t nun 1 1 M w Jit le 1 1 nollin of 
aoiti \ ill iti m , a ul 111 il my iKi. niio i w 1 n ille I 1 1 t c n by 
liif Ac \ comb, I l»ad lievu on e tli ui^lit ol tliei sd/i ill 
the Iqht tin wn iq on it by l 1 i tl e ly < I the (jiiis ii,,idity 
inrii ee I m i lujiii 1 bv \oUi \ luoiiun w I u 1 Ji i < f I au oceiii u I 
me ^o in uli \N il’i this fiesli lif^hL a liule eoi n leial o i siill eed 
to show me ih d (allho igh tiie old odmolis e milusi n n ol coin e 
tint, tint if the iiinei boumluy ol the iinigined 11 id slid I of 
the eiilli wete ii^oioii K ‘‘pliuiical, the inli 101 lujui I e uikl 
evteiienee no jirtee sionil 01 lutitiou 1 uilhi me fiin tin 
jre >uie oil Us bounding suilaei, an 1 tluiefuieit Jiomogeiie uu 
coal 1 have no piece sion 01 nulauon vl all, 01 if luteugouius 
only as mmh 1 leeeswon and nut ition as \ ould be pioduetd by 
lUrae ion bom without ui viilue i 1 nou ])iieiuily of Us sui tees 
ot equal density, and tbeieftue the slull woul I liive eiioiinoiuly 
mile rvpid piece sion and nulituntl 111 U aetu illy h is — foity 
tunes as muih, foi inslai ee, if Uic tliiekr e^s of the siieil is sixty 
kionietits) a \ery slight dev ition of ine iiinei •-m (ate of the 
sh I iioni perfect spheiieity woiiJd sullut, m viituc of llu quasi- 
ngulity UK to voitex inoiion, to iiold bael. the shell fiom taking 
siBsibly uioic precession tn n it wouki give to the liquid, and 
to cause the IkiuuI (home eiieous 01 heleiogeueoiis) ind tlie 
shell to hive sensibly the same jneecs lonal motion as if the 
whole constituted one rigid ito ly but it u only beeausi ol the 
veiy long jieriod (20 ,ck)O yeau) of piece sion, in comp in on with 
the peiiod of lotation (one day), tliat a very slight devi tion fiom 
spilt rieity wouki suffice to cause the whole to move as if it weie 
a iigid body. A little fiutkei eonsideiation showed me— 

(1) That an elhpticity ol inner sin face equal lo 

would be too small, but that an clliplicity of one or two hundred 
times tins amount would not be too ^mall, to compel approximate 
equality of piecession thioughout liquid and shell. 

(2) That with an ellipticity of inteiioi suifaee equal to “ 
the iirecessional motive were 26,000 times as great as it is, the 
motion of the liquid would be veiy dilfeieiit fiom that of a iigid 
mass rigidly connected with the shell 

(3) lhat with the actual foices and the supposed mteiioi 
elhptieity of the lunar ninctten-y early nutation might be 
affected to about five per cent, of its amount by mteiior 

liquidity. - , , 

' ‘ Lastly, that the luiui semi-amiual nutation must be largely, 
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and the lunar fortnightly nutation enormously, affected by in- 
terior liquidity. , , r ri IT 

But altbouirh so much could be foreseen readily cnoui^h, I 
found it impossible to discover, without thoiough mathematical 
investigation, what might be the characters and amounts of the 
deviations from a rigid body’s motion which the several cases of 
iirece&sion and nutation contemjdated would prcsuit. The 
investigation, limited to the case of a homogeneous litpiid 
ciuloj-ed in an ellipsoidal shell, has brought out lesults which T 
confess have greatly surprised me. When the inteiior ellipticity 
of the shell is just too .Mnall, or the periodic speed of the dis- 
turbance just too great to allow the motion of the who'c to be 
sensibly that of a rigid body, the deviation first sensible ren- 
ders the preccssional or nutational motion of the shell smaller 
thaii if the whole were rigid, instead of greatci, as T ex- 
iiected. 'fhe amount of this difference bears the same pro- 
portion to the actual precession or nutation as the fraction 
measuring the periodic speed of the disturbance (in terms 
of the petiod of rotation as unity) boars to the fraction measur- 
ing the interior elliplic'ty of the shell ; and it is remarkable that 
this result is independent of the thickness of the shell, assumed 
however to be small in pioportion to the earth’s radius. Thus 
ill the case of piecession the effect of interior liquidity would be 
to diminish the pei iodic sjreed of the precession m the projior- 
tion stated; m other words, it would add to the p recessional 
]>eriud a number of da)S equal to the niullijde of the lo'alional 
peiiod ecpiai to the number whose reciprocal mcisiiies the 
ellipt'city. Thus in the actual caic of the caith if we still 
take as the cHqitiiity of the in. cr bouiidarv of the supp i.^ed 
iigid shell, the effect would be to augment by 300 lUiys the tne- 
e. ss'on.d j eiioil of 2,()uu )eiir<=, 01 to dimiuish by alh>u'. the 
am1u.1l pKc^.';sion of al»out 51" an which I need not siy 

Would lie w ludly iiH nsible. But on tlio lunar nut.atioii of iS*() 
y^ai^ pciiod the clicct of miL'ilor li<iuldily would be quUc 
Sensible; l8'6yiar> being 23 lime> 300 d.iys, tlie effect would 
bctodmnni.il the axes of the clli]jsc which the earl'n’s p«>le 
dcsciibca in this pciiod each by *, of its own amouiit. The 
semi-jxes of tliis ellipse calculated on the theoiy of pci feet 
ngidity fioni the vciy accuiately Unowm amount of prccca.don 
and the fairly accuiMte knowledge vvluch \ve have of the 
Kitio of the lunai to the solar part of the prcccssi'nial 
motive are 9"‘22 and 6" '86, w’iih an unci itainty not amount- 
ing to one-hall ]ier cent, on account of want of perfect 
nccuivcy in the latter part of data. If iht* true va ues were less 
each by d , of its own amount, the diaiicqiancc might Jiave 
escaped dacvfion, or might not li.ivc escap'd delccti.ui ; but 
ceitandy could be found if looketl foi. So tar nothing can be 
Consideied as alisolulely pioved with relerciicc to the inttrior 
solidity of the earth lioni ])iecessioii and nutation ; but now think 
<;( the solar seuii-am.ual and the lunar loilmghily mitalion',. The 
period of each of lliC'C is le^s than 300 days. Now the hydio- 
clynamical tluory shows that iircspcetivcly of the thickness of 
the shell, the nutation of tin- ciiisl would be /eio if the ])eriod 01 
tlie nulutional ilistiubaiice wcie 300 ti.ncs tlie ])eiiod of lotatiou 
(the ellii^ticity being ,,!,■>) ; if the mitaiional jieriod weic anything 
lieiweeii this and a ccilaiii smaller critical value depen ling on 
the ilnckne.'S of the ciust, the nulatimi would be negative; if 
the jiciiod were equal to tins second critical value, the mPation 
Would be 111 finite ; and if the period weie stili les-j, the nutation 
w ould be* again posii ivc. h artlicr the 183 da) s period of the solar 
nutation falls so little slioit of the critical 3oodays, that the amount 
of the nutation is not sensibly intlucnced by the* thickness of the 
ciust — is negative and equal in absolute value to (being the 
leciprocal of / hj — i) times wliat the amount would be were the 
^rtli solid throughout. Now this amount .’S calculated in the 
l^auUcal Ahnauac makca o"'55, and o"'5i the semi-axes of the 
ellipse tiaced by tlie earth’s axis lound its mean pobiiioii; and if 
nutation placeil the earth’s axis on the opposite side of 
an c iipse having " 86 and " 81 lor its ‘•emi-axes, llie discicpance 
cou ( Hot possilily have escaped detection. But lastly, think of 
le unar toitnightly nutation. Its period is of 300 days, and 
i^^-lculated in the Nautical Almanac cm the theory of 
f is such that the gi eater semi-axis of the 

^ ^ii'cular ellipse described by the pole is o'' *0325. 
iinf iidinitely thin this nutation would be negative, 

Thm times that corresjionding to solidity, 

circular pIIh - greater semi-axis of the approximately I 

f " p“" — »« X 

1 be negaUve and of some amount 

tldrur frnm thickncss of thc ctust wcrc any- 

k e o to 120 kilometres. This conclusion is absolutely 


decisive against the geological hypothesis of a thin iigid shell full 
of liquid. 

But interesting in a dynamical point of view as IJopkius's 
problem is, it cannot afford a decisuc argument again >t thc 
earth’s interior liq^uidily. It assumes the crust to be perfectly 
stiff and unyielding in its hguic. This cjf course it cannot be, 
because no mateiial is inlimtely rigid; Imt, composed of rock 
and possibly of continuous metal in thc great depths, may the 
crust not as a whole be stiff enough to })racticilly faltil the 
condition of lmyieldmgne^s ? No; decidedly it could not: 
on the contrary, wcie it of continuous steel and 500 kilo- 
metres thick, it would yield very nearly as much as it it were 
india rubber, to tlie deforming influences of ccnU'ifugal force 
and of thc sun’s and moon’s attractions. Now, although 
the lull ]>roblcm of precession and nutation, and what is now 
necessarily included in it — tides, in a continuous revolving 
lujuid spheroid, whether homogeneous or lielerogeiieous, has 
not yet been coherently worked out, 1 tliink I see far enough 
towards a complete solution to say that precession and nutations 
wnll be practically the same in it as in a solid globe, and that 
thc tides will be practic.dly tlie same as those of the equilibrium 
theory. Fiom this it follows that precession and nutations of 
tlie solid crust, with the practically jierfect flexibility which it 
w'ould have even though it were 100 kilometres thick and as stiff 
as steel, would be sensibly the same as if the whole earth from sur- 
face to centre wcie solid and pei fectly stiff. 1 fence precession and 
nutations yield nothing to be said against such hypotheses as that 
of Darwin,' that tlie eaith as a whole takes approximately the 
figure due to gravity and cenlrifugal force, because of the fluidity 
of the inteiior and the flexilnlily ot thc cru..t. But alas for this 

altrav ‘ive sensation il idea that a molten interior to thc globe un- 
di ilics a thin su))i ilicial crust ; its surface agitated by tidal waves 
and flowing fiecly towards any issue that may here and there be 
opened for it-» out xaul escape,” as Boiilelt Scrope called it! 
thc solid ciust w'oaltl yield so fiecly to the deforming influence 
of sun and moon that it would simply carry the waters of the 
ocean up and down with it, and there would bo no sensible tidal 
libt* and fall of water relatively to land. 

The .late of thc ca^c is shortly this : --The hy]iotlicsis of a 
perlecti/ i'ikkl crust containing liquid violates physics by assum- 
ing preie lutuiallyiighl matter .md \loIatcs dynamical astronomy 
111 llic solar semi-annual and lunar fortnightly nutations ; but 
tidal thc<)iy has nothing to say .12 mist il. On the other hand the 
tales dec ide against any ciust flexiulc enough to perform the nuta- 
ticiis eoiiectly willi a liquid infenoi, or as flexible as the ciust 
must be unless of prctcinatuially ngid matter. 

J>ul now thrice to slay the slam ; sujipose the eaith this 
nioineiil to be a thin crust of rock or metal resting on liquid 
matter, fts cijuilihiiimi woald be iin-.lable ! And what of the 
uphtavals and subsi^lences ? They would be stiikingly analo- 
gou-. to those of a ship which lias been rammed : one poitiou of 
crust up and anotli *r down, and then all down. I may .say with 
almost peitect certainly, that, whatever may lie the relative 
densities of rock, solid and melted, at or a\)out the tenqieiature 
of liqucfactuni, it is, 1 think, quite ceit.uii that cold solid rock is 
denser than hot melted rock: and no jio^.iblc degree of rigidity 
ill the crust could prevent it from lireaking m jiieces and sinking 
W’hully bdow thc liquid Hva. Sometiiiiig like this may have 
g< no on and probably did go on tor tlumsaii Is of years after 
sol idili cation eomnieiiced ; surface portions of the melted mate- 
rial losing lieat, free/mg, sinking immediately, or growing to 
tliickne'Scs of a few metres when the suiface would be cool and 
the whole solid dense enough to sink. “This process must go 
on until the sunk poition, of crust build up from the bottom a 
sufficiently close- ribbed skedcLon or frame, to allow fresh incrus- 
tations to leinain biidging across the now small areas of Java, 
pools, or lakes. 

“Til the honey-combed solid and liquid mass thus formed, 
there must be a continual tendency for the liiiuid, in conseijuencc 
of its less specific gravity, to work its way up ; whethciiiby 
masses of solid falling fiom the roofs of vesicles or tunnels, and 
causing carth(|uake shocks, or by the roof breaking quite through 
when very thin, so as to cause two such hollows to unite or the 
liquid of any of them to flow out freely over the outer surface of 
the earth; or by giadual subsidence of the solid owing to the 
thermodynamic melting, which jiortions of it under intense stress 
must experience accoidmg to my brother’s theory. The results 
which must follow from this tendency seem sufficiently great and 

‘Obseiv.'itioiis on thc Pardlkl Roads of Glen Roy .and ot]|er Pails of 
Loebaber in Scotland, with an Attem;)! to prove that tlicy are of Marin« 
Origin ." — TruttsacUons of the Royal Society for Feb. 1839, p. 81. 
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various to account for all that we learn from geological evidence 
of earthquakes, of ui)heavals and subsidences of solid, and of 
eruptions of melted rock.” ^ 

Leaving altogether now the hypothesis of a hollow shell fdled 
with liquid, we must still face the question, how much does the 
earth, solid throughout, except small cavities or vesicles filled 
with liquid, yield to the deforming (or tide-generating) influences 
of sun and moon? This question can only be answered by 
observation. A single infinitely accurate spirit-level or plummet 
far enough away from the sea to be not sensibly affected by the 
attraction of the rising and falling water, would enable us to find 
the answer. Observe by level or iilummet the clianges of 
direction of apparent giavity relatively to an object rigidly con- 
nected with the earth, and compare these changes with what they 
would be were the earth pcifectly rigid, acconlmg to the known 
masses and distances of sun and moon. The discrepance, if 
any is found, would show distortion of the earth, and would 
afford data for determining the dimensions of the elliptic spheroid 
into which a non-iolaliiig globular mass of the same dimensions 
and elasticity as the earth would be distorted by centrifugal force 
if set in lotation, or by tide-generating influence of sun or moon. 
The effect on the plumb-line of the lunar tide-geneiatiiig influence 
is to deflect it towards or from the point of the horizon nearest 
to the moon, according as the moon is above or below the 
hoii/ in. The effect is zero when the moon is on the horizon or 
ovcihcad, and is greatest in either ilircction when the moon is 
45' abo\e or below the liori/on. When this greatest value is 
reached, the plummet is drawn irom its mean position Ihiough a 
Sjiacc eqinl to of the length of the thread. No 

ordinaiy plummet or s]nrit-lcvel could give any perccpnhlc indi- 
cation whatever of this effect; and to mea uie its amount it 
would be necessary to be able to observe angles as small as 
T-jso uIm.thio of til - ladian, or about ^ Siemens’ beautiful 
hydruslatical mulliplying level mny probably supply the ineaU'> 
for doing this. CKherwise at ]ueseiit no apparatus exLts within 
small compass by w'hich it could be done. A submerged watei- 
jiipe of cons'tleriible length, say twelve kilometies, with its two 
ends tinned up and open might answ'cr. Sui)])Osc, for exami)Ie, 
the tube to lie North and South, and its tw'o ends to open into 
two .small cisterns, one of them, the southern, for exanqile, of 
liall a decimetre diameter (to escape disturbance* from capillary 
attraction); and the other of two 01 thiee decimetres diameter 
(so as to lliiow nearly the whole use and fall into the sm.ilJer 
cistern). For simplicity suppose the Lime of observation to be 
when the moon’s deelination is zero. "I'lie water in the smalle’r 
or soiuhein cistern w'ill rise fioin its lowe.-.t jiosition toils highest 
]iosition while the moon is lising to maximum altitude, and | 
fall again after the moon crosses the meiidian till she sets ; and | 
it will lisc and fall again through the same range fioin moonset 
to moonrise. K the earth were iierfcclly ligid, and if the 
locality is in latitude 45^’, the rise and fall wumkl be half amilli- 
metre on each side of the mean level ; or a little short of half a 
millimetre it the place is within 10" north or south of latitude 45". 
If the air w'cre so absolutely quiescent during the observations as to 
give no varying difi’ercnlial pre.ssure on the two water surface-) to the 
amount of 1 „ millimetre of water, or of mercury, the observa- 
tion \voukl ])c satisfactorily practicable, as it would not be difficult 
by aid of a microscope to observe the rise and fall of the water in 
the smaller cistern to of a millimetre ; but no such quies- 
cence of the atmosphere could be expected at any time, and it 
is probable that the variations of the water-level due to difference 
of the barometric pressure at the two ends would in all ordi- 
nary weather quite overpower the small effect of the lunar tidc- 
geneiating motive. If, however, the two cisterns instead of 
being open to the atmosphere were connected air-tightly by a 
return pipe with no water in it, it is piobable that the observa- 
tion might be successfully made ; but Siemens’ level or some 
other apparatus on similarly small scale would probalfly be pre- 
ferable to any elaborate method of obtaining the result by aid of 
ver^ long pipes laid in the ground ; and I have only called your 
atUnlion to such an ideal method as leading up to the natural 
phenomenon of tides. 

Tides in an open canal or lake of twelve kilometres length 
would be of just the amount which we have estimated for the 
cisterns connected by submerged pipe ; but would be enormously 
more disturbed by wind and variations of atmospheric ]nessure. 
A canal or lake of 240 kilometres length, in a proper direction 
and in a suitable locality, would give but ten millimetres rise 

* ** Secultf Cooling of tlic Earth." amaciions of the Royal Society of 
Edinburgh, 1862 (“W. Ihoiubon), and Thomson and Taut’s “ Naturail Fhilo- 
sophy,” (//). 


and fall at each end, an cflect \vhicli might jirobablybe analyse! 
out of the much greater distnrhance produced by wind and 
differences of barometric prcssuie ; but no open liquid level 
short of the itigcns <Ptjuor, the ocean, will probably be feund so 
well adapted as it for measuring the absolute value of the dis- 
turbance produce! on terrestrial gravity by the lunar and .solar 
tide generaMng moti\e. Ihi! observations of the diurnal and 
scmi-diumal tides in the o ean, do not (as they would on smaller 
and (quicker levels) suffice fui this purpo-^e, because their amounts 
differ enormously from the e(jmhhtium values on account ol the 
smallness of their periods in comparison with the periods of 
any of the grave enough mocIe-» of fiee vilnution of the ocean as 
a whole. On the other hand, tlu* lunar fortnightly dcJinational 
and the lunar monthly el lijilic and the solir semi-annual and 
annual elliptic tides have their periods so long that their amounts 
must ccitainly be very apiiioxiniatdy equal to the equilibrium 
values. 

Ihit there are large annual and mi-annual changes of sea 
level, probably both diKerenlial on account of wind and differ- 
ences of barometric pres-uie and thffeieace-* of tem[)eraturc of 
the water, and absolute df-pcnding on ram-fall and the melt- 
ing away of snow and icturn evaporation, which altogether 
swamp the small semi-annual and annual tides due to the sun’.s 
altiaction. Happily, liowever, for our object there is no 
meteorolo deal or other distui bing cause which produces ])cru)dic 
changes of soalciel in either tlie fortnightly dechnational or 
the m infhly elliptic period ; and tin* lunar graviLilional tides in 
the-e periods are therefore to be carefully investigated in order 
that we may obtain the answer to the interesting question, how 
much does the earth as an elastic spheioid yiebl to the tide- 
geneiating influence of sun or moon ^ Ilithcito in the British 
Ar)-oeiatK)n (hmimittee’.s reductions of Tidal I )b.servali<)ns w'c 
have not s’Kceeded in obtaining any trustworthy indications of 
either of the .c tides. The Si . George's pie»' landing-stage pontoon, 
unluqqnly chosen for the laverpo A lido gaii^e cannot be trusted 
for «ucha dcUcnte inve-.t'g itioii ; the available funds for calcula- 
tion wcu* e\])endedbeloie die long-period tides for llellire Island 
could be attacked, and tbiee years of Kurr.Khce give our only 
apjiroach to a result. Com]>aiisons of tliis, wilh an indicatifin of 
a result wnfh calculations on West llarilepool tides, conducted 
with the assistance of a grant fioni Die Ro^al .Society, seem to 
.slmw ])0ssil)ly no sensible yielding, or ])ulia[i-., moie jirobably 
soiiie degree of vielding, of the cnrflTs figuie. ! hc.ibscnce from 
all the JcsuJfs of any indication of a iS’6 yt ir!y tide (according 
to the same law as the other long-period tides) is not easily 
explained without assuming or admitting a coiisaleinhle degree 
of yielding. 

Closely connected witli the question of the earth’s rigidity, and 
of as great ‘•cientific interest and even of greater practical imimcnt, 
is the question — how neatly accurate is the earth as a time- 
keeper ? and another of, at all events, ctpial scientific interest — 
how about the permanence of the earth’s axis of rotation ? 

Beters and Maxw^ell, aliout thirty-five and twenty-five years 
ago, separately raised the ciucUion, how much docs the earth’s 
axis of rotation deviate fioni being a jirincijial axis of inertia? 
and pointed out that an answer to this ijUfstion is to be ob- 
tained by looking for a variation in latitude of any or every 
place on the earth’s surface in a period of 306 days. The model 
before you illustrates the liavelling round of the instantaneous 
axis relatively to the earth in an apiiroximately circular cone 
whose axis is the principal axis of inertia, and relatively to space 
in a cone round a fixed axis. In the model, the former of the.se 
cones, fiAed relatively to the earth, rolls internally on the latter, 
supposed to be fixed in space. Peters gave a minute investiga- 
tion of observations at Pulkova in the years 1S41-42, which 
seemed to indicate at that time a deviation amounting to about 
of the axis of rotation from the principal axis. Maxwell, from 
Circenwich observations of the years 1851-1854, found seeming 
indications of a very slight deviation — somctliing less than half a 
second — but differing altogether in phase from that which the 
deviation indicated by I’eters, if real and permanent, would have 
produced at Maxwell’s later lime. On my begging Prof. New- 
comb to take up the subject, he kindly did so at once, and 
undertook to analyse a series of observations suitable for the 
puriiose, which had been made in the United States Naval Ob- 
servatory, Washington. A few wrecks later I received from him 
a letter referring me to a paper by Dr. Nysen, of Pulkova Ob- 
servatory, in which a similar negative conclusion as to constancy 
of magnitude or direction in the deviation sought for is arrived 
at from several scries of the Pulkova observations between the 
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years 1S42 and 1872, and containing the following statement of 

his conclusions • , ri • ^ r 

The investigation of the ten month period oi latitude from 
the Washington prime vertical observations from 1S62 to 1867 
is completed, indicating a co-efficient too small to be measured 
witli certainty. The declinations witli this instrument are sub- 
ject to an annual period which made it necessary to discuss those 
of each month separately. As the series extended through a full 
five years, each month thus fell on five nearly equidistant points 
of the peiiod. If and y represent the co-ordinates of the axis 
of iiislnntaneous rotati jii on June 30, 1864, then the observations 
of the separate months gave the following values of jr andj 



j . 

weight. 

y 

January 

0 35 

10 

4 o‘32 

February . 

003 

14 

. . + 0*09 

March 

. H 0-17 

10 

+ o-i6 

Apiil ... . 

. -{ 0-44 

5 

+ 0-05 

May 

4 o-OiS 

16 

. . + 0 02 

June 

-- 0*01 

14 

- O OI 

July ... . 

0*05 

M 

- 0-00 

August 

- 0*24 

14 

+ 0*29 

September.. 

. + o‘i8 

14 

+ 0*21 

October 

. q- 0-13 

M 

OOI 

N ovember . , 

+ o’oS 

17 

- 0'20 

December . 

- o*oS 

16 

0‘oS 

Mean 

. o"‘or ± "‘03 


+ 0 '*05 ± ' 03 


Acccqiting these results as real they would indicate a radius C‘f 
rotation of the instantaneous axis amounting, at the earth’s Mir- 
face, to 5 feel and a longitude of the point in which this axis 
intersects the eartli’s sill lace near the iioith ]Jole sucli that on 
July II, 1864, it was iSo" ficm Washington, or 103" cast ol 
(-irceuwich. d'lie exces-' af the co-efficient over its ])ro\)ab1c 
error is so slight that tliis lesult cannot be accc]>ted as ai y- 
thiiig moie than a consequence of the unavoidable enois of 
obseivation.” 

From the discordant clnractcr of these rC'uUs we must 110% 
howcvei, infer that (he (leviations indicated by I’eters, Maxw. li, 
and Newcomb arc unieal. On the contrary any that fall within 
the limits ol probalile error of the ol)scrv itions ought propuly 
to be regaided as real. '1 here is in fact a TU'm ntusii in tlie leiu- 
porary changes of sen-level due to mt (eondogical causes, thiefly 
winds, and to meltings of ice in tlie ])ohr regi<ms and letnin 
evaporat’ons, which seems amply sufficient to account foi iiic- 
giilai deviations of torn ['to A ' of iht earth’s instantaneous 
axis from tiie axis of inaxiimim infilia, or, as 1 ouidit ratlicr to 
say, of the axis of maximum nieilia fiom the instantaneous .ixis. 


levels. It is not impossible that in the very early ages 
of geological history such an action as this, and the con- 
se(|uent400 metres tide producing a succession of deluges eveiy 
306 days for many years may have taken place ; but it seems 
more probalde that even in th(‘ most am leut times of geological 
history the great woild wddc clianges, such as the iipheivals ol the 
continents and subsidences of the ocean beds fiom the general 
level of their supposeil molten origin, took place gradually 
through the thermo-dynamic melting of solids and the stjueering 
out of liquid lava from the interior to which 1 liave already 
referred. A sh’W distortion of the earth as a whole would 
never produce any great angular separation betv^ecn the instan- 
taneous axis and axis of maximum moment of ineitia for the time 
being. Consiileiing, then, the great facts of the Himalayas and 
Andes, and Afiica and the dejithsof the Atlantic, and America 
and the depths of the Tacific, ami Australia, and considering fai- 
ther thcellipticity of the eijuatorial section of the sea-level esti- 
mated by Capt.f'larkc at about du of the mean ellipticjtyof meii- 
dional sections of the sea-level, wc need no brush from the comet’s 
tail, a wholly chimeiical cause xvhich can never have been put 
forward seriously except in ignoiance of elementary dynamical 
principle-, to account for a change in the ciiith’s axis- ; wc need 
no violent convulsion producing a sudden distoition on a great 
scale with change of the axis of maximum moment of inertia 
followed by gigantic deluges ; and we may not merely admil, 
but assert as highly probable, that the axis of maximum inertia 
.and axis of rotation, always very near one another, may have 
been in ancient times very far from their present geograjiUical 
position, and may have graiiually shifted through ten, twenty, 
thirty, forty, cn* inoie degrees without, at any time, any percep- 
tible sudden disturbance of cither land or water. 

Lastly, as to vaii.itions in the carlli’s rol.Uion.al period ; - 
You all, no doubt, kimw bow in 1853 Adams discovcied a cor- 
rection to be needed in the thcoietical calculation wiih which 
Lai)!acc ToIIowimI up his biillianl discovery of tlic dviiaiiiical 
explan.ition cd an ap]Mienl accclojation ol the mofin’s ine.ni 
motion, shown by o’coids of aiiciciU eclipsts ; and Iiowlie lound 
that when his co.u'clion w.as a]»plicd, t lie dynamical thcoiy of the 
mooli’s motion f>uiitcd for only about hall of the olisci ved appa- 
rent acce’' ration ; and how Delaunay in iSOO veiilied Ad.iiii'^'s 
-esult, .nnd siigi;» sted that the cx))lan ilicn may be a letaidation of 
I the caitn’s loiatK'U by tidal friction, 'i'hc conclusion i , thai since 
Maicli ig, 721 n.c., a day on whicii an eclipse ol the moon w.is seen 
m babylon, comment ng “wdicii one hom after her rising was tally 
p.Tsscd,” the earth Jnis lo-.t rather inoie than ri7Tr»/t u 1. n of her rota- 
tional vtloeity, Ol a^ .1 timekeeper, is going slower by il.^ seconds 
])cr annum now than then. According to this rate of lei.iulation, 
if uniform, tliecaith at the ciul t>f a century would, ns a lime- 


As for geological uplionvals .ind suhsidcnces, if on a very large keeper, be found 22 seconds behind a pcif< ct clotlc, rntt 1 and set 
scale of area, they niu^t jiruclucc, on the p-iiod and axis of the to agree with her nt the beginning ol tiie century. Newcomb’s sub- 
earth’s rotation, cttccts eoniparable with those inoduced l;y bcqucntiiivesiigalit)ns in the lunar theory have on the whole temied 
changes of sea-level equal to them in vcitical amount. for toconinm this le-uU , but they have also brought to liglit some rc- 
.simplicity, calculating as if the earth weie of e(jual density maikableajipaKnt irrcgulauties in the moon’s motion, which, if 
throughuut, 1 fm<l that an upheaval of all the eaith’s .surf icc i 1 ^cal, refuse to be accounted for by the gravitational thcoiy Vi'ithout 
north latitude and east longitude, and south latitude and weM the innucncc ol some mi.seen body or bodies passing near enongli 
longitude, with erpinl dcpiessions in the other two quaitcis, to the moon to lulluencc her mean moiion. This hypothcsi', 
anioiu ting at gtea I .st to ro centimetres, and gi.aduating icgu- N( wcoinli considers not so jirobable as that the appanuU irregu- 
larly from the [hmijU of maxiinum elevation to the points lantics of the moon arc not real .and aie to be accounted for by 
of maximum dejiu sum in the iniildles of the four qu.arters, in cguluritics in the cai Ill’s rotational velocity. If tliis is the true 
would shift the e.aith’s axis of maximum moment of iiieilia cx'danation it seems tliat the eaith wa^ going slow ir mi 1850 to 
through i" on the north side towards the meridian of go’ 1S62, so much as to have got behind by 7 seconds iu these 12 years, 
W. longitude, - and 011 the south side tow.ards the meridian ami then to have begun going fa dei again so as to gain 8 seconds 
of 90" J^. longitude. If such a change -were to take jd.ncc 1862101872. So great an ii regularity as this would require some- 
•suddenly, the earth’s instantam ous axis would experience a whatgrcalti chaiig<'S of sea-level, but not many times greater, 
iudden sliifiing ol but (which we may neglect) and then, than the llritish Association Committee’s reductions of tiilal 
re aiivoiy e^^rtli, would commence travelling, in a period observations for sevcr.al jilices m different parts of the world, 

rouiul the fresh axis of m.axinium moment of inerti.i. allow us to admit to have possibly taken place. Tiie a^sumplJOJl 
1 K vibration, one ocean up .and another of a fluid inteiior, which Newcomb suggests, .and the flow of a 
hrough a few centimetres, like water in a bath .set aswiiig. Urge mass of the fluid “from equatorial regions to a position 

iicnofi gf tJiQsg vibrations would be from twelve to twenty- nearer the axis,’' is not, from what I have said to you, adinissi6Ie 
^ o*" at most a day or two ; their subsidence would as a probable explanation of the remarkable acceleration of rota- 
that after at most a few months they would tional velocity which secm.s to have taken place about 1862; but 
.1 Then a regular 306 days’ period tide of happily it is not necessary. A settlement of 14 centimetres in 
with*^uradual^^ low'est to highe.st would be to be observed, the equatorial regions with corresjionihng rise of 28 centimetres 
through the amount from century to century, as .at the poles, whicii is so slight as to he alx-.(;Iutely undiscovcrable 

instantaneous* energy produced by this tide, the in astroncmiical observatories, and wdiicli wouhl involve no change 
dence with i gradually brought into coinci- ol sea-level .absolutely (liS[>rovt.d by reductions of tidal ob^erva- 

WA mulHnlv th ^ maximum moment of inertia. Jf lions hitherto made would suffice. Such settlements must occur 

lb of ft Smq 3ifioo, wc find what would be the from time to lime; and a settlement of the amount suggested 

tA 1 sudden upheaval and subsidence of the might result from the diminution of centrifugal force (me to 150 

win 10 me extent of 360 metres above and below^ previous or 200 centuries’ tidal retardation of the earth’s rotational speed. 
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SLCTION B 

CHEMICAI SCIFNCF 

OlLNIN( ADDREob JiY ^YlLl lAM HtNRY rJiKKIN, I* R S , 
Presidi N1. 

Till 1 1 cm be no doubt that chemistry and the allied sciences 
are now bcinjj recognised to a much gicater extent in this countiy 
than m fonner yeais , and not only so, the woikcrs at rest arch, 
tl oiigli still small in number, aie more numerous than they 
^\tle 

In 1868, Dr r lankland, m his address to this section at the 
meeting at Norwich, commented upon the small amount of 
oiiginal research then being carried on in the United Kingdom , 
but, judging from the statistics of the ( lu mlcal Society, this 
stale of things became even worse, for in 1S68 there were forty- 
cij^ht papeis lead before the Society, but m 1S72 only twrenty- 
two Since then, howevt r, there has been a considerable me tease 
in the numl cr and it the Anmveisary Meeting in March last it 
was shown that the numbei of communications for the session 
Ind ri en to sixty six, 01 three times as miny as in 1S72 

Of coui'.c ihcse figures only refei to the C Iiemical Society , 

1 ut I think the) may he t d en is i veiy safe criterion of the 
ini] loved state of things, though it would be very gratifying to 
ste much ^rcatci activity 

It is also very leasing to find that the aids to, and opportuni 
ti s for, lescareh aie mci easing, heciuse it must 1 e remcmbeied 
thit, m a pecunniy sense, seieiue is fai fi nn being ns own 
lewudei at the time its tiulhs arebting studied, although the 
icsullsvery often become eventually of the greatest piactical 
V line , hence the wisdom of \ euuulry encouraging beientihe 
1 Caen eh 

but little, however, has been done in this diuetum m pist 
years The giants made for genet al science ly this association 
and that of the (jtoveinment of i,ckx)/ innuiUy to the Koyal 
Society being the most imjiortant 

1 he Chrii ic il S leiety his also been m the hibit of j,iving small 
giant for the] ui| ost of assisting those engaged in chemical le 
s«arc h In the uiure, howevei, il will be able to do much more than 
liiiheito. One of the oiigmal members of the society Dr I ong 
St If, i flercd in the eaily ] irt of the yeir to give 1,000/ piovided 
i similir sum could be riised, the united mioiint to bt invested, 
nl tlu inteiest apjilitd for the encouragement of rtseaich 1 
III hippy to state that lathei inoie than the required sum has 
hem raised, and it is hoped that it may be still further sujiple- 
men ed 

lu ad lition to the Royal Seicicty giant, the Government have 
neii this veil a furthei innual mm of 4,000/ Of course this is 
1 ) science general 1} 

Ml r J Phillqis J idrell has ilso placed it the disposal of 
tl t Koyal Society the munificent sum of 6 coo/ to be a])plicd in 
any manner that thc> may consider for the time being most con 
ducive to the encouraj. ement of research in physical sciences 
\\ hen we consider how much of our ccicnre is of a physical 
nature, wc must be grateful for this bequest , and it is to be 
hoped that the e help* will more and more stimulate research in 
the I nued Kingdom , and if we have any hope of keeping pace 
with the laige amount of woik being now e lined on in other 
eo ntrie>j we must indeed be energetic 

1 tie employment of well tiained chemists in chemical works is 
now becoming much more general than heretofore, es]jecially on 
the Centmeut, whtie in some cases a considerable staff is em 
ployed and ])rovidcd with suitable appliances, &c , foi tlie puipose 
not only of attending to and perfecting the ordinary operations 
which arc m use, but to make investigations in relation to the 
class of manufacture they are engaged in A convicti m of the 
necessity of this is gaming strength in this countiy, though not 
so quickly as might be desired , neveitheless these things aic 
encouraging 

With reference to the pi ogress of chemistry and what have 
hcAi the fruits of research of late years, it will be impossible for 
me to give even a geneial outline, the amount of work being so 
large , in fact, to recount the list of investigations made during 
the past year woul 1 take up most of the time at my disposal 
Amongst the most inleiesting, perhaps, are those relating to 
is imensrn, es; ccidly in the aromatic senes of organic bodies, 
and it is prot iblc that a more intimate knowledge of this sub- 
ject will be fou 1 i of u dly practical value 

As I am un ddc to give an account of the work done dining the 
pa t year on account of us extent iiid diversity, 1 piopose to refer 
t > some 01 the piactic<il results which have already accrued from 
01 game chemistry, as a pica lor the encourage merit of research , 


and those I intend to speak of are of special interest also or 
account of their close connection with the textile manufactuies ol 
Great Britain I need scaicely say I refer to the colourings 
matters which have been t btaincd from the pioducts found ir 
tar 

It was m 1856, now twenty years since, that this industry was 
commenced by the discovery of the “mauve” or “aniline 
purjile,” and it may be of inteicst to state that it was in Scotland 
in the autumn of the same )ear that tlie first experiments upon 
the application of this dye 1 1 the aits of dyeing and calico pnnting 
were made at Perth and M iryhill 

I need scarcely remind >ou of the wonderful development of 
this industiy since then, seeing we now have from the same 
source colouring matters capa Ic of ])roducing not only all the 
colours of the rainbow, hut tlieir combinations I wish now, 
howevci, briefly to refei to the d itc and origin of the products 
which have scived to build up this gicat industry 

It was in 1S25 that h iiaday i)ublished in the PJnlosophtcai 
Ttaft^achi ns his research 011 the oily products separated in com- 
prcesiiig oil gas, and described a subst ince he obtained from it — 
a volatile colourless oil which he called bicarburctted hydrogen 
I M itschcrlich some }eais afterwards, obtained the same substance 
front Itn^oic acid, and give it the name it bears, \i/ “Benzol ” 
Jhis same chemist fuithci obtained iiom bcn/ol iiUrobtn/ol, by 
acting upon it w ith nitric atid Zmin aherwards studied the 
action of reducing igents upon mtiobenzol, and obtained 
“aniline, which he at that tiiiit called bcn/ulani 
Again, I^elletier and W alter discovcied thehvdiocarbon toluol 
in iS)7 DcvilJe produced its nitio compound in 1841, and 
Ilolmami anl Muspratt obtained from this “ toluidinc,” by the 
])i(ccss used by /inin to iteluce mtioben/ >1 

1 might mention other names m connection with these sub- 
st inces such as Runge, Unverdorben, Kc , but I would now 
asl di I any of these chemists work at these subjects for the 
hope of gam ? was it not rathe i fi 3in tlu love of research, and that 
alenc> an 1 n< w these pioducts which were then practically use- 
less, aie the bisis of th« aniline colouis But to go further 
1 ) )cl)ciemcr a long while i,,o obtained fiom alcohol a substance 
which he called ‘ light oxygen elhei, noY known as aldchyd. 
Cia> Liissac jiroduted loclide of ethyl in 1S15 Dumas and 
Pcligot disc >vercd the ceiiesponding iihstance iodide of methyl 
in iS^5 but, as in the cases I havt jircviously refened to, these 
bodies had no pi iciical value, and were never prepared but in 
the laboratory Hofmann, in his rtseaiclics on the molecular 
constitution of the vohtih oiganic hi^es, in 1850, discovered 
the reiilacemcnt compounds of aniline containing alcohol radicals 
All thtse compounds li-^ve now been manufactured on the 
large scale, and used in the further development of the mdustiy 
of these aniline colouring matters 

Other substances might be mentioned, but I think these are 
»^iilhcient o show how the ] loducls ol reseireh which, when first 
disci veied and it r a long period afterwards, weie of only scien- 
iific iiiteiest, at last became of gnat pi ictical value , and it is 
evide nt that had not the investigations and discoveries I have 
refened to been made as they weie solely from a love of science, 
no aniline colours would now be known 

Ihe colouring matters I hive hitlicrto spoken of are nitro- 
genous, and derived from ben/ >1 and its homol gues , there are 
a few olheis, however, of llie simc oiigin which contain no 
niirogen, but they are of second ary impoi tance 

I now pass on to another class of colouring-matter which is 
obtained from anthracene, a coal tar product diifunng from ben- 
zol and toluol in jihysical chaiaetcis, in vsmuch as it is a magnifi- 
cent ciystalline solid 

The fir^t colouring matter derived from anthracene winch I 
w sh to draw your attention to is ali/aiin, the princijial dyeing 
agent found in the madder root 1 his substance was for a long 
time su]>posed to be related to 1 aplithaline, inasmuch asphthxlic 
acid can be produced from both of them , and many were the 
experiments made by chemists in this diitclion , it was not, 
howcvei, until iSOS iliat this was proved to be a mistake, and 
Its relationship to anthiacene was discoveicd by Giaebe and 
I icbermann, who succeeded 111 jiroducing this coal-tar product 
fiom the natural ali/aim tself 

Having obtained this important nsiilt, ^hey turned then at- 
tention furlhci to the subject, hoj ing to fm 1 some process bj 
which ah/ariii could be produced from anthiacene , in this thej 
were soon successful 

The discovery of the artificial foimation of ali/arin was o 
great interest, inasmuch as it was another of those instance 
wlich have of late yeais become so numerous namely, th< 
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foimation of a vegetable product artificially, but the process 
used by Graebe and Liebeimann was of little practical value 
on account of the difiiculty and expense of working it 

Having previously worked on anti racene derivatives, it oc- 
curred to me to make some experiments on this subject, which 
resulted in the discovery of a process by which the colouring- 
matter could be economically produced on the large scale 
Messrs Caro, Graebe, and I lebcrmann at about the same time 
obtained similar results in (icrmany , this was in 1869 Further 
investigation during the same year yielded me a new process, by 
which “dichloi anthracene could be used in place of the more 

costly product anthraqmnone, which was rcquiied by the origi- 
nal processes. I mention this as most of the artihcial alizarin 
used in this country up to the end of 1873, and a good deal 
since, has been prepared by this new process 

It was observed that when commercial artiiicial aluarin pre- 
jiared from anthiaiiuinone, but more especially from dichloran- 
thraceiie vi'as used for dyeing, the colours produced differed 
from those dyed with madder or jiure alizaiin, and many per- 
sons theiefoie concluded that the artificial colouring-matter was 
not alizarin at all Ihis question, however, was set at rest by 
scparitmg out the pine artificial alizarin fiom the commercial 
j)i()iuct and coiiiparng it with the natiinl ali/arin, when it was 
found to jnoduceex icily the sime c >lours on mordanted fabrics, 
to have the simc composition, to give the same reictions with 
reigcnls and to yield the same pioducts on oxidation 

but whilst examining into this subject it was found that i 
second colouring matter wis present in the commercial piodiut, 
and m somewhat large (lumlitics, especially when dichloianthra 
cene hid been employed m its prcpaiatinii, and to this was due 
the ditkicucc in shidc of coloui lefencd to 

Ihis substiuce, when investigaU 1, was found to have the 
same composili in is pui[ in in, also a coloming matter found 
111 madder, but ol vciy little v ilue on account of the loo«>encss 
and dulncss of some of the coloui s it jnoduec:. ihis new sub 

st mcc, being derived from antlii icene, was name I anthi ipur- 
puiin, unlike Ik 1 omei puipurm howevei, it is of <Treatvi]ue 
as a colouring mat u 1 do not think 1 shill be gom ^ beyond 
the results of cxpeiicncc if I siy it is of as gieat impoitanee as 
aJizaiin itself, with alumni i muidants it pioduces leds of a 
more scarlet 01 fiery hue than those fiom alizaiin In fad, so 
line aic the colours pioduced that, with oidiniry alummi- 
mordants on unoiled cotton, it givis results neiily equal to 
lurkey icd produced with nnddti 01 giiuieinc, and I believe 
the lapid success of artificial ali/irin was jreatly due to its pre 
sciice Most of that eonsume 1 at first w is for Imkeyied 
dyeing, and the eiloiirsweie so eleir ind bulli int liiitilwas 
mostly used in eonibm ition with niaddei or gai inein, to brighten 
the colours produced by these natural pioduels 

lhcj.urplw colours inthrapurpui m pioduees with iron mor 
daiiLs aie bluei 111 “shade than those of ali/arm, and the blacks 
aie very intense. Its application is jnaelieally the same as 
all/ aim, so that they can be used in combination 

As noted just now, the cummeicial product called “aitificial 
alizarin” fiisl supplied to the consumer was alway a mixture of 
ali/arm and antfirapurimrin, and various mixtuies of thcoc two 
colouring-matters aie till sent into the market, but owing to 
the investigations that have been made, and the study and ailen- 
tioii that have been given to it by manufaetuicis, nciily pure 
ali/aun and anthrapiirpuim are also sent into the market, the 
hkt being known as blue shade alizarin,’ and the second as 
icil or ‘ scarlet ah/ 11 m ’ 

I he formation of anthrapurpuriii in tlie manufactuie of alizaiin 
uiay to some extent be saul to have aiisen from a want of know- 
ledge of the true conditions requiied for the production of 
the Utter 

ft is now well known that alizarin isa dioxyiiithraquinone, or, 
in other words, anthraquinont, in which two atoms of hydrogen 
F^^cpheedbyhydioxyl ^ 






i iquinone Ali/auu 

introduce hydroxyl Into a compound, then 
vvhich can be used, but J will only refe 
I Ilf- fir the histoiy of this colouimg mattci 

will refer to his been used by 
tri-ti Um iir/ Pci’iod It consists in first replacing the liy 

Lit isstp *^>jd then ti eating the lesi lung body 

L tnnr#» it ^talJic liydiatc , and according as one, 
|)i more atoms of hydiogen ha/e been replaced by the bron 


so on its icmoval by the metal of the metallic hydrate, a com- 
pound containing a corresponding number of atoms of hydrogen 
replaced by hydroxl is obt lined 

Graebe and Liebermann acted upon this pnnciple m then ex- 
periments on the aitificial formation of alizirin, and as it was 
necessaiy to replace two atoms of hydrogen m anthraquinone, 
they fiist of all prepared a dibrominatcd derivative, called dibro 
manthraquinone, 

^ 14 ^ 0 ^’' 2 ^ 2 » 

By decomposing this with potassic hydrate at a high tempera- 
ture, they obtained a violct-coloured product, which, when 
icidificd to remove the aikali, gave a yellow precipitate of 
alizarin, 

CuII,(IIO)P . 

The second process I wish to -.peak of for the replacement 
of hydrogen by hydroxyl in a compound is by converting it into 
a sulpho-acid (usually by means of sulphuric acid), and subse- 
quently decomposing this with potassic or other hydrate , and 
according as i mono- or disulpho-acid is employed, it yields on 
decomjiosition a compound with one or two atoms of hydrogen 
lepl iced by hydroxyl 

i he diswoveiy of sulpho leids of antliiaquinone, and then use in 
place f the biorninatcd deriv itive originally employed by Graebe 
and I icbeimann, constitultd the great improvement m the manu- 
ficluie of alizirin alicady refen ed to 

1 10m what has just been stated, it was naturally supposed 
that a disulpho acid of anthraijumone would be requned to pro- 
duce alizaim , and this was believed to be tlie case foi some 
time , but further experiments h ive j. roved it to be a mistake, 
and shown that the monosulpho acid is requiied to produce 
ali/arin, the disulpho-acid yiel ling anthrapuipurm 

but how are we to explain this apparent anomaly? It would 
take up too much lime to enter into a discussion respecting the 
constitution of the suljiho acids of anthraquinone m reference to 
the po^ltl()n of the IISO] .^roujis I will therefore confine my 
lemaiks to then decomposition 
Moik julphoanthraquinonie aci J, 

CnlJ (IISO )0^, 

when heatel stron^^ly w itli caustic alkali, as j otassic 01 sodic 
hydralc, decomposes in the oidnuiy way, and we get “monoxy- 
anthi Kjumoiie, ^ 

L.Jl (flO)0„ 

winch IS a ydlow body possessing no dyeing properties. On 
fui tiler treating this, howevei, with caustic alkali it changes, 
being oxidised, and yields ali/aiin, 

Disulphoanthraqum )nic aci 1, 

G ;II,(lIbO0O„ 

when subjected to the influence of caustic alkah, at fust changes 
into an intermediate acid, 

GH[l«(li0)(IlS0j)02, 
and ihen into a dioxyanthraquinone, 

C,Jl,(lJO)02, 

now known as “ isoanthrafl ivic acid” — a substance having the 
same composition as ali/ann, but being only in isomer of that 
body, and possessing no affinity for mordants , like monoxy- 
anthraquinone, however, when fuither heated with alkali, it 
becomes oxidised and yields a colouring-matter, which is 
** anthiapuipurin,” 

Ci4Hr.(H0),0,. 

Looking at these reactions, it appeals rather lemarkable that 
Graebe and Liebermann should have succeeded in preparing 
alizarin from dibromanthraquinone It can only be explained 
on the assumption that the hydrogen atoms replaced iii^jthe 
disulpho-acid are difleient in position to those replaced in the 
dibromanthraquinone , and of course it is possible that a disul- 
pho-acid isomeric with that now known may be discovered that 
will yield ali/arm as a first product on treatment with alkali 
In the reaction which takes place when monoxyanthraquinone 
or isuanthraflavic acid become oxidised and change into alizaiin 
and anthi ajiuipurin, niscent hydrogen is formed, and this causes 
a reverse action to take place, ordinary anthraquinone or its 
hydrogen deiivativc, being formed, and a loss of colouring- 
matter itsulting A small amount of potassic chlorfte is now 
used with the caustic alkali, just sutlicient to oveicome the 



434 NATURE [Sept. 14 , 1876 


reducing action which has resulted in an increased yield of 
colouring- matter, the percentage obtained being now not very 
much below the theoretical quantity. 

When the process for making commercial artificial ali/arin by 
treating aiithracjuinone with sulphuric acid was first adopted, the 
product from that treatment was a mixture of tlie mono- and 
disulpho-acids of anthraquinone. Consequently the colouring- 
matter prepared in this manner was a mixture of alizarin and 
anthrapurpurin ; and the reason why dichlor.intliracene, when 
used in place of anthraquinone, yields a product very rich in 
anthrapurpurin, is on account of the readiness with which it 
forms a disulpho-acid of dichlor.inthracene which afterwards 
changes into the disulpho-acid of anthraquinone. 

At first it was supj-osed ])y many that the quantity of coal-tar 
produced would not yield a sufficient sup]>ly of anthracene for 
the manufacture of artificial alizarin. Experience has, however, 
proved that this supjiosition was groundless, as now the supply 
is greater than the demand. 

Moreover some very interesting experiments have lately been 
made, by wdiich anthraquinone and its derivatives have been 
obtained without the use of anthracene. T he most interesting 
arc those in which jihthalic anhydiide is emjiloyed with benzolic 
derivatives; for example, this anhydride gives with hydroquinone 
a colouring-matter having the same composition, as well as most 
of the other properties of alizarin. Jt is called quini/arin. 
liacyer and Caro have also obtained from phtlialic anhydride and 
phenol oxyanthraquinone ; and by using pyrocatcchin in jilace of 
phenol they got alizarin itself. j 

Although these ])roclucts have not been obtained in suflheient j 
quantities by these processes to be of any practical value, w^e do 
not know what further research may do. Already one of the 
sulistances used is being prepared on the large -^cale for the manu- 
facture ol that beautiful colouring-matter “eo'-ine;’' I refer to 
plithalic anhydiide. 

Now with reference to the origin of the products which are 
used for tlie manufiictuic of artificial alizarin. We find the first 
researches made in reference to anthracene were by Duma^ and 
Laurent in 1832 ; subsequently Laurent further worked upon 
this subject, and obtained, by the oxidation of tins hydiocaibon, 
a .substance wiiicli he called anthraceniisc ; he also obtained 
dichloranthiacene. Dr. Anderson also made an investigation on 
anthracene and ils compounds in 1863, and assigned to it its 
correct formula ; he re-examined its oxidation product, which 
I/aurent called antliracenuse, and named it oxyantliracene, this 
substance we now know as anthra(iuinonc. 

All these substances were without any practical value until 
1868; but we now find them uf the greatest impoitance, and 
u.sed in very large ([uantitics. 

Hut to bring out more dearly the practical imp(»rtance of these 
fruits of research, it will be well perhaps to fcc wliat has been 
their infiuenee on the colouring-matters wdiiclv weie in use before 
them, and also the extent of their present consumption. 

The influence of the so-called aniline colours on the old colouiing 
matters, has been remarkably small. U is true that al first macenta 
had a depreciating influence uiion cochineal ; but this lias passed 
away, and now the consumption of that dye is as great as ever ; 
certainly its price is much lower than it used to be; but this is 
due to a variety of causes, especially the great increase in the 
cultivation of the insect at TencrifTe. And peiliaps this want of 
influence is not so very remarkable, when we consider the aniline 
colours are entirely new products, differing in composition and 
properties from the old colouring-matters, Ac., and tlierefore 
could only displace them to a certain extent. 

But whilst this is the ca* e the aniline colours have been more 
and more used, until at present it is computed that their annual 
sale in the United Kingdom and on the Continent exceeds 
2,000,000/. This is probably due to new applications and in- 
crease of trade. 

When, however, we come to consider the influence of the 
anthracene colours alizarin and anthrapurpurin, more generally 
known as “ artificial alizarin,’’ we find we have a very different 
tale to tell. 

Here, in the case of alizarin, we have a competition not betw'een 
two colouring-matters, but the same from different sources ; the 
old source being madder-root, the new one coal-tar. And 
when we introduce the consideration of anthrapurpurin, which 
produces such magnificent reds, much brighter than alizarin or 
ordinary purpurin, we see we have not only a replacement but 
an impro\|fment, so that these new colouring-matters throw the 
old ones into the shade. The products being purer, the clear- 


ing processes for goods dyed with them are also necessarily easier 
and simpler. 

It will be interesting to examine into the statistics of the 
madder and garancine trade in a brief manner, to see what has 
been the influence of aitififial alizarin on their consumption. 
The following figures are mostly calculated from the Board of 
Trade returns. 

During the ten years immediately preceding the introduction 
of artificial alizarin the avci.age annual imports of madder into 
the United Kingdom w'crc I5»2q2 tons, and of garancine 2,278 
tons. Ksrimating the value ol the former at 2/. 2 j. 6^/., and the 
latter at 8/. per cwt., w^hich ivere about the average prices during 
that period, the annual value in round numbers was about one 
million sterling. 

The introduction of artificial alizarin has, however, so influ- 
enced the value of madder that its price is now less tlian one- 
half ; and thus a saving of o\ci half a million sterling per annum 
has been effected to the manfactureis of the United Kingdom, one 
half of which may be pul down to (Glasgow. 

So muth for its effect in reducing prices ; but what has b^en 
its influence on the consumption of these dve-stuffs ? 

I have alieady stated the average quantity of these substances 
imported jicr annum jirior to the discoveiy of the aitificial ])ro- 
cliict, and will now compare it with the iiiqxuts of la'-t )e.u and 
this. That for the present year of course is an estimated qu"»n- 
tily, and calculated from the returns for the first seven months. 

A\ frajie aniiu.'^l imports. 
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These numlvn.s sjicak for themselves. 

The moToy value, wliiili was formeily 1,000,000/. pci 
annum, is now, calculating born the' estimated cpiauli’y for 
this year, only 138,105/., say i.to,ooo/. taking gaiancinc at 
.^/. per cwt. and madder al \L per cwl., prices slightly in excess 
of their pre.scnt value. 

At the present puces the cultivation of inaddcr-ioots is iime- 
luunoi alive, that it is to be expected tliat madder giow ing ndl 
soon be a thing of the pa-t, thousands of acres of land being al 
the fame time liberaUd for tlu' growth of tin se ]uodiuts we e.'U- 
ihd produce aitilicially, and willioui which 'tve cannot (*\ist. 'fho 
quantity of madder giown in all tlie madder-gi own g countries 
ol tl e woilii prior to iSGS was csiinialed to be 70,000 tons [ er 
annum, and at the pieseiit time the .artiln ial colour is iinnu- 
facturtd to an extent cfiuivalcnl to 50,000 ton ,, or more than 
two-thirds of the quantity grown when ils cu]li\atioa had readied 
its higlied ])oinl, 

1 miglil have referred to other subiccts beside*s the cf)al-tar 
colours which have rcsidtcd fiom scicntilic icse<ndi ; but 1 1.ik)\/ 
of no other of such interest and magnitude. Eiom the* Initf 
history T have given wc see that llic origin of theso colouring 
matters is eulircly the fruit of many icseaulics made* quile iiuir- 
pendcntly by different chemists, who wm-ked at llieni williout 
any knowledge of their fiitine imjioit.ince ; and on lool^ ng at 
the researches which have thus culminated in this industiy, it is 
interesting to notice that manv, if not most of them, were con- 
diictcfl for the purpose of elucidiling some theoretical jioiiit. 

These facts ceitainly ought to be* a great cneoinagement to 
chemists, and stimulate them to greater activity. It w'ould be 
very plc.asing to see inoie work emanating from the chemical 
schools of the United Kingdom • and I think no student should 
considti hi^ chemical curriculum finished until he has conducted 
an oiiginal research. The knowdedge obtained by a gener.il 
cimrseof instruction is of course of very gicat value, but a pixxl 
deal of it is carried on by lule ; in research, however, we have 
to depend upon the exercise of our judgment, and in fact of 
all our faculties ; and a student having once conducted even 
one investigation, under the guidance of an efficient director, 
will find that he has acquired an amount ol experience and 
knowledge which will be of the greatest value ^to him after- 
wards. 

It is hoped these remarks will encourage young chemists 
patiently and earnestly to woik ai wdiatcver subject they may un- 
dertake, knowing that their results, although sometimes ap])a- 
rently only of small interest, may contain the germ of some- 
thing of great scientific or practical importance, or may, like a 
keystone in an arch, complete some subject which before was 
fragmentary and usek^. 
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SLCIION C 

GLOLOCi 

ijfKDuke of Argyll lead a paper On the Ph\sua 1 Stm tuie of 
ifi Ili^hlandsy in (onnutwn with thni Gtolo^ual JIiAoiy lie 
said —The questions dealt by geological science have now 
become so vast and various that no one distiicL of country can 
he expected to furnish illustrations of more th in a very lew of 
them The West of Scotland, in the capital of which we aic now 
as einblcd, is not rich in deposits which illustrate the passage of 
tinimal life from the types* which have become extinct to those 
Which are of more modem origin and which still suivive Iso 
bone caverns have been discovered of inif ortance, an 1, with one 
exception, t\cn oui nvei gi ivcls and tsluanne dtiiosits have not 
been especially jiroductivc lhat exception is, indeed, a fcatuie 
It \ias ill this valley of the Clyde that thelatf Mi Smith, of Joidan 
hill fn st dis overtd those indications of Ant arctic climate rt cently 
prevailing, which have ever since constituted a large and im])ortant 
branch of gcol igical inquiry, and the full interpi elation of which 
Still pieseiiis some of the most curious ])ioblcins with which we 

! i ive to deal Hut our Pa i )/oic aieas, except the Coal Measures, 
Lie to a laige extent singulaily unlossiliferous , neither the 
be )ltish Oolile nor I las have yielded any lemarkable additions to 
the euiious fauna of which in I ngland ami elsewheie they have 
yielded abundant specimens but, ( n the other hand, perhaps 
no aiea of country of equal extent in any quart ti of the wnld 
I leseiits more leni likable phenonien i th in the W cst of Seotlind 
}n connection with those causes of geolcgical change which have 
determined tlie foim of the eartli s suificc, and have l iven to its 
physical j,eography those feaiuics of variety and I eauty which 
arc the mcicasing delight of civilised and instruited men 

^\ e cannot descend the course of this iiver Clyde to the noble 
estuai> ill which it ends, without ha\ ing picsented to us mount un 
outlines and in intiieate distiibution of sea and lind which 1 use 
questicns of the highest inteiest, ind ol the guitest difiieulty 
1 loin the noithein shores of tint estuary to Cape NNiath, 111 
Suiheilind, the ccuntiy is occupied mainly by locks of the 
biluriin ige, but so highly ciystallme as to be aim )st wholly 
de titiite ol fojsil , and so upheaved, twisted, eontoited, and 
folded into a thousand difierent } osilions that, except in one 
gie it secti )ii, It IS most dillieult to li lee iiiy peisisteiit succe sion 
ol beds It i one gieat stiies of billowy undulation tiaveiscd 
by glens and valleys, some of which are high ibc \e the level of 
the el, but m my of winch aie now su elcepl> nbnnergcd 
that the ocean is i Iniitte 1 1 11 into the 1 sjin ol the lulls 
I hese glens and v alleys he m miny different diree lions, but theie 
ire so many with one pievalent direction as to give a geiieril 
ehaiacter to the whole — a diicction from north east to south 
■west, i r jiaiallel to the pievalent strike of the Silurnu lueks 
Ihe si i] ^s ol the lulls and mount iins 11 e not by my means 
wlnlly without lelation to ge dogical stuietUK, becau e in a 
thousand eases the sloping outlines w ill be fouiia to be detci mined 
by the inclination of the heels, ind the precipitous or slcepei 
oiillmes to be delermiiieel by the upturned or broken edges Jn 
like manner iheie are eases wheie i crumpled or knotted outline 
IS the index of beds deeply folded ami eounteiaeled along anti 
lineal axes, but, neveitheless, there are also innumei able eases 
■where no such relation can be tiaceel, wheie the mountains seem 
to h ive been cut off s rme seilid mass, all the rest of which has 
been icmoved by some agency which left these great fiagments 
Standing by themselves, and of which the eoiitouis cut across 
the lines of the slrueluie at cveiy vaiiety ol angle 

Along the whole westein lace of this eoimtiy itis giiaided from 
H c open ocean by an archqielago of islands, some of which are 
^eparated from the mainland oy submerged valleys no bioadcr 
than those winch separate one hill from another in the inland 
g eiis Many of these islands aie wholly occupied by the dSris 
ar tl outbursts of extinct volcanoes 1 he mountains which 
lava many cases the charactciistic foims of 

outline but many others are not readily distmguishable in 
nre mountains of wholly different material which 

liemht h 1 hey reach the same geneial average level of 

a widely 

over all and ol a widely different material More* 

the mainlar,^ ^''lands partake largely ol the general eharacter of 
beintr thus dee^*i deeper valleys submeiged, and in 

the sea smiilir to those 


whicT aive It,. ^ uy arms 01 me sea smn 

It mav outline to the adjacent coasts 

Dhvsical^rreofrr'tr^^^^^^r^ kcfort you the facts of the 

duues of country (for winch it is one of the 

duties of geologists to account if they can) if I give you some 


statistical facts afleeting the siiije county of Ar.ryH» 'which begins 
on the northern shore of the 1 nth of C lyde I ollowing thf* e ois 
line of that county from the head of I leh I >n g w iich its 
southern and eastern boundary, to loch Aylort, which is its 
northern and western boundary, and, including its islands, we 
find It measures no less than 2,289 miles in length, of winch 
about 840 represent the sinuosities of the mainland, an I 1,449 
represent the coast line of its larger islands 1 here are, lu sides, 
valleys, which are now inland, and are occupied by fiesh water 
lakes, which evidently at a recent penol were arms ol the sei, 
and these lepies nt a fuither line of coast measuim,^ 276 mil s 
There are e leven principal aims of the sea, each of them mcasui 
mg fioni one to thiriv six miles in length 1 wo of the e urns of 
the sea exceed the 100 fathoms line in depth— 1 och 1 >nc an I 
the I innhe loch, and it is vtiy remaikable that these deep 
soundings do not occur near the])oints where these lochs j nn the 
more open sea, bur, on the contrary, far iqi their couiac 01 bed 
among the mountains Ihe ridges dividing these and the < tliei 
valle)S vai> in elevation from hills of very moderate height 
to the ranges of ( riiachan, which immediately beyond the 
boundary of the country culminates in l>cn Nevis, which rears 
Its head almost on a level with Hen Macdhui, now as ertained to 
be the highest summit in the British Isles Hut no statistics can 
give an idea of (he intricacy with which sea and land aie inter 
fol led on the western coasts eompai able with that which is 
gamed by some of the many bea itifiil views lhat abound on 
the heights m the vicinity of Oban, whence the visiloi cm 
command the entrance of I oeli 1 live, with the course foi many 
miles of the Lmnhe I oeh, of the Sound of Mull, the Sounl of 
Kerrera, and the I irth of 1 orne 

Now, the question niturilly anses -to wlut geological ages 
and to vhat geoh gicil causes do we owe m its main features 
this curious distribution ol land and sea > I say m its mam 
featuics, because, ol eouise, the moie supertieial sculptunng of 
every mountainous country is undergoing incessant modification, 
and this modihealicm may have been, aiii probabl) has lietn, 
very eoiisidciable indeed, in the limes which, geologically 
speakin , belong to the existing age , but tlie ques 1 in I put h is 
lefeience to the ep eh of past time when the main ou Iiik s of 
hill and valley weie delei mined, when the great mass of the 
emntry (which his been, I 1 elieve, coneetl> identilied as com 
posed of metamorphosed Silurian beds) was eleviled into the 
various moun 1111 chains which now eonstiiule Us ehaiaeteristic 
fcatiiies 

If the (juestitn had been asked some five and twenty ytaia 
ago I should have siid that the evidence pointed to an age of 
great geological anlniuity, for the central groiij) of highland 
mountains was m some shape like that in which we see them 
All lournl the edges of the country there aie the remains of the 
Old Kcd Sandstone, which often fit into the contoui of the valleys 
ind have left fia ments m nooks and leeesscs of the lulls It 
would almost seem as if they had been the shoies of the seas and 
gieit lakes m which that great system of deposit was lai I down , 
uid that the} had lifted then heads above those waUis in foims 
not wholly unlikt those in which we now see them Ihe totil 
absence ovei almost the whole country of any other 01 latei 
locks, the absence among the dthri of any mateiial other than 
tint of which the hills are themselves composed, would seem to 
confirm the sinie gcneiil conclusion Sonic doubt, however, 
m ly seem to have been tin own on this conclusion, since it has 
become eeitain lint it cannot be tiiu i;f, it leist, one disliut of 
our westein mount iins, which is, ncveithele s, closely r lated to 
all the rest, havm the same general elcvarioii, partaking of the 
same gcneial trend of coast lines, cut up by similai villeys, and 
fitting into the same contours of denudaiion. 

Ihe district to which 1 refer is that of the vole line isliiids 
w hich stretch from the south end of Mull to the north end ol 
Skye Since the di'-covery which I was fortunate enough to 
make m 1851 of the Itaf-beds m Mull, it his become cleaily 
ascertained lhat these islands are the remains of volcanoes of tViat 
geological age to which an ever- inci easing inteiest seems to 
attach— that middle age of the great 1 ertiary division of geological 
time to which Lyell gave the name of Miocene The mountams 
of Mull and of Ligg and of Kona and of Skye, m all their 
valleys and intricate lines of coast, have unquestionably an origin 
liter than the Miocene— how much later is the question of 
physical geography which geologists are called to solve It is 
possible, indeed, to suppose that the hills of the mainland mi^ht 
be of a very different age from those of the adjacent isJands, and 
against this, until some two years ago, there would nive been 
nothing to advance except the suspicious smuldrily and adjust- 
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ment between the two groups, the coincidence of their outlines, 
and of the way in which they had been cut and carved ; but the 
admirable researches of Mr. Judd have, in 1874, brought one 
little fact to light which speaks volumes for the enormous changes 
which must have taken place since the volcanoes of the Miocene 
over a portion at least of the Highland area, and which may 
therefore have taken place over the whole of it. The land upon 
which the Miocene vegetation flourished and upon which the lava 
streams of the volcanoes were jioured out, seems to have bten for 
tlie most part a land consisting of Cretaceous and Secondary 
rocks. The fragments of that country which remain are gener- 
ally consistent with the supposition that they weie deposited in 
a sea which washed round the bases of the Highland mountains, 
but which never covered them. 

Like the fragments of the Old Red Sandstone, tlie remains of 
the Secondary rocks lie along the margins and fringes of tlie 
Silurian hills ; but iVJr. Judd lias made the startling discoveiy of 
an outlier of the whole series of the Secondary rocks, including 
representative beds of the Tiias, Lias, Green Sand, and Chalk, 
together with tleposits, probably lacustrine — all lying on the top of 
one of the mountains ol inetaniorphic gneiss which constitute the 
district of Morven. This fragment has been picserved by having 
been covered by a sheet of lava from some great neighbouring 
volcanic centre, the position of wdiich is indicated by Hen 
More in Mull ; but tlie mass of volcanic trap which was coveied 
up and preserved this relic of the Cre'aceou-. lan<l is ithclf a fi.ig- 
ment occupying tlie top of a mountain of gneiss separated fioin 
the remainder of the sheet of lava to which it belongs by deej) 
valle)s precisely similar to those which divide the hills from cacli 
other throughout the whole area of tl c Highlands. The ijositioii 
of an outlier of the Cretaceous rocks on llie summit of a moun- 
tain of gneiss is rendered still inoie cuiious by the circumstance 
that in that position the beds aie not tilted, or in any w'ay 
apparently disturbed. They are arranged horizontally, as d the 
ocean floor on which they were deposited had occupied that level, 
or as if its deposits had been lifted up over so large an area that 
any small section of that area could letam ils onginal hoii/oii- 
tality. Thejower Silurian gneiss beds on w ill Ji these Secondary 
deposits have been laid are violently twi le<i and contorted, and 
this structure must have belonged to them when they constituted 
the floor of the Cietaccous sea; the position of the Miocene 
basalts cajiping the Secondaiy deposits proves that the whole 
mountain, as a mountain, is ol later date than the Miocene age 
— how much later we cannot tell, .ind thus that iJie causes of geo- 
logical change wldch have cut up the country into its jnesent foim, 
though they doubtless iicgan in very remote epochs, have at least 
been prolonged into a comparatively late age in the history of 
the globe. 

It would, I think, be affectation to pretend that oar science 
enables us to follow with anything like distinctne.-s ol conception 
the exact nature and sequence of operations which through 
such a vast lapse of lime have brought about tlie final lesulr, but 
J believe in something like the following outline of events : — 

First, that subsequent not only to the consolidation, but pro- 
bably also to the nictamoiphisin ot the Lower Silurian deposits, 
the whole area of the Western and Central Highlands became an 
area of that kind of disturbance winch arose fiom lateral pressure, 
due to secular cooling, and consequent contraction and subsidence 
of the crust of the earth. Second, that the crumpling, coniortion, 
and tilting of the Silurian beds which we now see, ai ose from 
that disturbance. Tliirdiy, that then were determined those 
great general lines of stcike running from south-east to noitli- 
west which are to this day a prominent feature in tlie pliysical 
geography of the country. Fourthly, that during that jienod of 
disturbance, and as part of the movement which then took place, 
the disturbed rocks fell in wauls upon materials at a great heat, 
which rose in a pasty state along lines of least resistance, 
and thus came to occupy various positions sometimes inter- 
calated among the sedimentary beds. Fifthly, that to this 
peiHod, and to this method of protrusion, we owe some at least 
of the measures of granitic material which are abundant in the 
liighlands in particular ; that to this period belongs the porphy- 
ritic granites on the noith shores of Loch Fyne. Sixthly, that 
during the later ages of the Palmozoic period volcanic action 
broke out at various points, accompanied by great displacement 
and dislocation of strata, and that to this, with the denudation 
which followed, we owe much of the very peculiar scenery of 
the south-western coasts, especially in the district of Lome, in 
Argyllshire. Seventh, that we liave no prooi that the Central 
Highlant^# were ever under the seas which laid down the deposits j 
of the later Palaeozoic age. Eighth, that such evidence as we 


have, points rather to the conclusion that they were not under 
such seas, since such fragments as remain of the Old Red and of 
the Carboniferous rocks appear to have been deposited round the 
bases and in the marginal hollows of the Silurian hills. Ninth, 
that, in like manner, we have no evidence that the gieat mass of 
the Central or Western Highlands were ever under the seas of 
the Secondary ages, which, on the contrary, ajipear to have 
deposited their sediment upon an area outside of, but probably 
surrounding, the area of these Cenlral Hignlands, and certainly 
upon those norlh-casterii and western flanks. Tenth, that the 
whole area of the Innei llebiidesand of the water dividing them, 
together with some porlioii of tlie niainlaiul, as in Morven, was 
an area occupied by Secondary rocks. Elevenlli, that in the 
Ttriiary age.*> —probably in thehoeene and certainly in the Mio- 
cene- -those rocks formed the bases of a great land of unknown 
extent, very probably extending for a great distance both to tbe 
east and west of the present coasts of Scotland and embracing 
the north of Ireland. Twehth, that this country became in the 
Miocene age, and possibly earlier, the scene of gieat volcanic 
outbursts, which covered it with vast sliects of lava and broke 
up its Sedimentary rocks with every form ot intrusive plutoiiic 
matter. Thirteenth, that later in the dVrtiary periods and per- 
haps as late as the Pieioccnc, this volcanic country was itself 
broken up by immerisse subsidences and upheavals, giving both 
occasion and direction to the agencies of denudation anrl to 
enormous removal of material. Fourteenth, that this Tertiary 
country had been thus broken u]) and nothing but its fragments 
left when the glacial epoch began, and that tlie main outlines of 
the country as wc naw .vec* it hail been alieady determined when 
glacial conditions weie cdablished. Fifteenth, that thus the 
woik of the glacial peiiod has lieen simply to degrade and 
denude pie-cxi-ting lulls and to deepen jire-exislmg v.dle)s. 
vSixteenth, that fluiing the glacial epocfi theie was a subsuleiiee 
01 LiikI to the depth ol at least a, 000 feet above the level <>i the 
present sea, and again a le-elcvation of the land to its piescnt 
level. Sevcnteealli, that this le-elevatioii has not restoicd the 
land to the level it stood at before the subsidence began ; but 
has St ‘pped greatly shoit of ii, mid that the deep anus of the 
sea, or lochs, which intcisect the countiy and .some of the 
decj»ei fresh- water Jakes, such as l.ocli Lomond, are the valltys 
still submerged which at the beginning of the glacial ei>och w«.re 
high above the ca and furroweii in flanks of loftier mountains ; 
that during the glacial pciiod ilie vvoik of denudation and degra- 
daiioii was done, and done only, by ice in the liiice well-known 
forms — fust, ol true gJiiciers descending niountain slopes; second, 
ol icebeigs detached iiuni the teriiniiation ol these ghicier.s where 
they reached the sea ; ami iliixl, by floe or suiiacc ice driven by 
cuirents winch were delermined in diieeiioii by the changing 
coiiiouis of tne laud duiing the pioccsses ol submeision and ic- 
elcvation. 

It would ]>e impossible on this occasion to illustrate 01 suppint 
these various proposiuons by going niio ihe evidences on which 
they rest ; but as those of them v\hii'b i elute to the opci.ilioiis of 
the glacial epoch expiess a decided opinion upon (juestio».^ now 
involving much dispute, i must s.iy a lew words in ex^ lanation or 
defence of that opinion. 

It will be seen that 1 didiclieve altogether in this tin ory of 
what is called an ice-cap, or, m otlier woids, I hold that there is 
no evidence that there evci existed any universal mantle of ice 
higher or dee, er than all the existing mouinams, covering tlicin 
and moving over them liom distain wc-siera legions. 

In the first place, this iheory pusiqiposes conuilions of clnn.ite 
which must have prevailed uinvcisally ovci the whole noitlurn 
hemisphere, whereas over a gieat portion ol that heiinsplKie, 
west ol a certain meridian on the American comiiienl, all traces 
of general glaciation and ol any geneial disiribuiion of eiradcs 
disappear. In the second [>lace, the theoiy assumes trial masses 
of ice lying upon the suilace oi the earth more than mountain 
deep, would have a pnqier motion ol its own capable of 
oveicoming the friction not only of rough level sui faces, 
but even of the steepest gradients, fur winch motion no 
adequate cause has 'ycen assigned and winch has never been 
proved to be the natural consequence ol any known force 
as to be consistent with the physical properties of the material 
on whicn it is suppose^ ty iiave acted, lii the third place, as a 
matter of lact, there d(i|i not now exist anywhere on liie globe 
masses of ice which caif be proved to have any motion of tins 
kind or to be subject to lirces capable ol driving and propelhng 
it ill the manner and witk the ellccts which the theory assumes. 
The case of Greenland, winch is often referred to as an example, 
dues not present phenomena at all similar to those attributed to 
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ice-sheet. In the fourth place, all phenomena of glac.a- 
lum“hich are exhihitccl on the mountain ranges including he 
d trUiutionof erratics, can be adequately acco.inicd for by tlie 
U rec conditions or forms of moving ice which have been above 
emiinerated, and all of which are now m actual operation on the 
nlobc-namely, ice moving, not up. but down mountain slopes 
by the force of gravitation, and ice floated by v ater and driven 
by currents, asWbergs or as floes. In the fifth place, these 
phenomena of glaciation are essentially different from those 
which would result from the motion of a universal icc-shect, 
supposing it to have existed, and supposing it to have had the 
(impossible) motion which has been ascribed to it. In the 
sixth ])lace, that, in particiiJar, tlie mode in which erratics are 
distributed and the jieculiar iiosition of ptrehed blochs are dc- 
nionstiiitive of tlie action, not of solid, but of lloating ice; whilst 
the suifaccs of rock which have escaped placiation on one side 
and retain the deepest marks of itujion another side, arc equally 
demonstrative of ex]iosuie to moving ice, under conditions w'hich 
did not enable it to fit into the inequalities of suilace over w'hich 
it passed, the seventh jilace, the phenomena seem to me to 
pro^e that siune of the veiy heaviest work done by icc has been 
towards the close of the [glacial cqioch, when the land was 
emcijiin^ a^ain fiom out of a j»lacial sta, and when all the cui- 
rents ol that sea, loaded with bergs and floes, were <letcimincd 
entirely by the outlines of the lising land. In regard to the 
much disputed (jiiesiioii of the glaual oiiuin of lake-basins, the 
coin lu''!* n tf) w Inch I have couiC is one W'hich to some extent 
reconciles ai tdgoiustie views. 1 do not incited believe that glaciers 
can ( vtr dig lioles (It ep under the avtrage slojie of the surface 
dow’ii wliieli they rno\e, luit on the otlicr hand tliey are the most 
lioweiiiil of all abrading agtnts in deepening their own bed and 
cutting away the i«icky suilai cs whith he Ik neath them. If valkys 
thus dcc])cntd liy die long work 01 glaeieis and glacier strearnsaic 
afteiwardo siibuu iged along widi die whole country in which they 
lay, and il lliat subnu igtiice is acconqianied by partial and un- 
equal rales of subsidence, they would inevitably , become hol- 
low's into which the sea would enter, or in which fiosli waters 
would accuntulale. In this se* sc and 111 this w'ay it can hardly 
admit of a doulrl tl at diosc lakes, which arc nothing but sub- 
meigcd valleys, arc due in jiail to glacial aelion, alUiougli tlif 
ctliei hall t»l the cau^alioii on winch they dept ml is to besought 
in the sublenancan action of subsidence. 

In conclusion, I w’oidil observe that although the fact of a 
great i-ubsidence and a ic-i It valtoii of the laud during the glacial 
epoch has been gencially aoimllcd to be one of the facts of which 
there is the clearest evidence, it is iieverllieless a fact of w'hieli all 
die conditions and all the coii'-cciuenccs have been most imper- 
fectly recognised. Without venturing to go so far hack as to ima- 
gine the iuocesb ol srd»snlence and .subincigeiicc, let us onlylhuik 
for a moment of tfiat movement of re-elevalion which has cer- 
tainly lieeii one ol the v<iy latest tif the great movements of 
geological change. II it Kok jdacc very gradually and very 
slowly, it necessitated the supposition that every inch of our 
mountain suriaces, up to at least 2,000 feet, has been in succos- 
.sion cx])osed to the conditions ol a sea beach. Yet where are 
tlie marks upon them of such conditions ? We may suppose 
such marks to have been generally obliterated by later sub-aerial 
denudation ; but agamsl this is to be set the fiict that the position 
and distribution of perched blocks and other erratics deposited 
by floating ice demonstrates in my opinion that very little indeed 
of such denudation has taken place since they w^re placed where 
wc now sec them. 

I could take any of you who arc interested in this question to 
, a precipitous hill near Inveraray, some 1,200 feet above the level 
<^1 the sea, froin the top of which you can look down on the ma.sses 
^ '■^^’^i'ported rock stranded upon its .sides and base, precisely as 
. ;One inijihl look down from the top of some dangerous reef in the 
present ocean upon the dSHs of a whole navy of ships shattered 
niore hurricane of yesterday. There they lie, some 

€?ach Ml scattered, some heaped upon and jammed against 
1' moreov and outlines wholly unworn and, 

‘"’V distributed that you see at a glance their strict 
^ existing heights and hollow's of the land, which 
> contours shoals and channels of the sea. These 

was there^^^r*' ^***'^® niaterially changed since that sea 

I’Aneakincr that it must have been, geologically 

be confirm ^lis conclusion would seem 
sented in we observe the phenomena which are pre- 

Sdemble ^*>“ethe land has clearly rested for a 

■ W dente of it. » ’ u"'’ beaches the 

evidence of its work at certain levels. Such raised beaches are 


to be found at many points all round our western cxrasts. But 
incomparably the finest and most irstrnctive example of them is 
to be seen on the west coast of the Island of Jura, near the mouth 
of I^och Tarbert, Jura, and extending for several miles to the 
north. These beaches are visible from a great distance, because 
these rolled pebbles are comjiosecl entirely of hard white quart- 
zite of the Jura mountains, which resists disintegration, and is 
unfavourable to the successful establishment of vegetation. 

1 visited these beaches a few weeks ago, and, measuring the 
elevation roughly with a graduated aneroid,! found that they 
represent three moie or less distinct stages of subsidence. One 
beach being about the level of 50 feel above the present sea-level ; 
another about 75 feet, and a third at about 125 feet. Some 
others which I saw only from a distance ap])care<l to be higher, 
and I believe, but am not quite .sure, that farther to [the north 
they have been traced to the level of j6o feet. But the feature 
connected with these sea beaches, and especially with the lowest, 
or the 5oleet beach, is the evidence it affords — first, of the length 
of time during w liich the ocean stood at that level, and, secondly 
and particularly, the evidence it affords of the very recent date at 
W'hich il must have stood there. As reganls the length of time 
during which the ocean must have stood there, il is sufficient to 
obser ve the beautiful smoothness and roundness of the pebbles. 
They liave been more thoroughly rolled and polished than the 
corresponding pebbles on the exisling shores, equalling in this 
resjicet the famous pebble beds of the beach at Voitland. Then, 
ns regards the very recent date at which the ocean must 
have stood there, it is difficult to give in words an adequate idea 
of the impression which must be left on the mind of every one 
wlio looks at them. You see the curves left by the sweep of the 
surf, the summit level of its force, and the hollow behind that 
summit, which is due to the exhausted ciest, all as perfect as if it 
had been the w'ork of yesterday. 

It is difficult to conceive how ordinary atmospheric agencies, 
and even the tread of sheep and cattle, should not have broken 
such an arrangement ofltKyse material, but there are exceptionally 
favouiable ciicu in, stances for the preservation of these beds from 
absence of considerable streams and the protection of surround- 
ing rc'ck‘.. There is little or no evidence of glaciation anyw'here 
.aiound, and, although it is certain that the sea which stood at 
those beaches so recently w.is a sea subject to glacial condition.':, 
it is equally certain citlier that it contmued to work there after 
lho‘e conditions had pas.scd away, or, what is more probable, 

' that that particular line of coast was protected from tire drift of 
suiTouri'fiiig ice iloes. If, now, we compare the evidence of 
r-ccent action in these sea beaches W'itli the similar evidence 
connected with the jmsition of erratics at liigher levels, which 
can only have been placed lliere by floating ice, 1 cannot help 
coming to the conclusion that the submergence and re-eleva- 
tion of the laud to the extent of more than 2,000 feel above the 
level of the present ocean has been one of the very latest changes 
in the history of this portion of the globe ; and, moreover, that 
the re-elevalion has been comparatively rapid, probably by lifts 
or hitches of considerable extent, and that there were few, if 
any, jvauses or rests comparable in duration w ith those which are 
recorded in the Jura beaches and in the cutting of the existing 
coasts. In conclusion let me I’epeat that, whetlicr this conclusion is 
correct or not— and 1 am well aware of the many difficulties which 
surround it — the general fact of submergence and re-elevation is, 
jieihaps, as certain as any conclusion of geologic,al science, and 
tliat the consequences ol it in accounting for the distribution of 
gravels and the most recent changes of denudation have never as 
yet been worked out with anything approaching to consistency 
or completeness. 

Professor CtKIMe, F.R.S., remarked that those who had 
watched recent discussion in physiographical geology might 
have been prepared, as he himself was, for a much greater 
divergence of opinion between the views expressed by the Iluke 
of Argyll and those entertained by the younger school of 
geologists. While expressing his gratification at this approffbh, 
and at the very clear and eloquent views of the author of the 
paper, he ventured to point out some points where the arguments 
seemed faulty. He showed that the Highlands might have been 
covered wdth Old Ked Sandstone, and that the antiquity of the 
present mountains could not be traced back to the primeval up- 
heaval to which undoubtedly the general mass of Highland land 
w'a.s due. He pointed out that the absence of raised beaches 
could not be regarded as a disproof of the former presence of the 
sea, but indicated a period of pause during either g rapid or 
protracted upheaval. 

Professor Harkness fully agreed in what Professor Gcikie 
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had said in reference to the great value of the communication of 
his Grace. Ttiere were, however, some points to which he must 
take exception. He considered that the arrangement of the 
strata which form the metamorphic rock of tlie Highlands was 
not so dillicult to unravel as some inferred. The southern por- 
tion of the series in many spots afforded clear section of the 
sequence and contortions, and he would specially refer to the 
section between Loch Tay and Glen Lyon. This section afforded 
clear evidence of mountains lying in a synclinal trough, a cir- 
cumstance which could not be accounted for by contortions pro- 
ducing hills and valleys. He also agreed with Professor Geikie 
in considering that the Old Red Sandstone formerly covered a 
very large portion of the mctamor]dnc rock, and he was more 
disposed to refer the outline of the Highlands to superficial 
deiiutlations than elevations or subsidences of metamorphic 
strata. He referred to the importance of an investigation of the 
glaciation of the Outer Hebrides in any eff »rl to solve the glaci- 
ation of the Highlands and Islands, lie had for several years 
taken observations in these islands in regard to this sub)cct, 
and the conclusions lie had come to wcie that the whole of these 
outer islands had been glaciated from the Atlantic to the We^t ; 
secondly, that dining the period <f submergence in the glacial 
epneh, icebergs and Hoes had dropped blocks on all our islands, 
many of which were finally perched ; thirdly, lie thought that 
h>c;d glaciers had also existed in Hams, at least, if not in South 
List. The glaciation of the Outer islands was remaikably fine 
and should be visited by all interested 111 the glaciatiim of Scot- 
land. Mr. Thomson had examined tlic conglomerates fiom the 
Mull of Kmtyie to Loch Inver, in Uoss-shiie, aiul had never 
found a single section of the slia^a that cimtained simikir peblde-^ 
and boulders to those lound on the shores of jura and Islay. 
He could not agree with Islr. Jolly in saying that the diifted 
boulders found in the Island (of Lewis had all drilled fiom the 
Wcit. Many weic liaceable to the mainland Ciunbiian age, 
and were found in Gaie Loch and neighbourliood. In reference o 
the flcxmes of the valleys lie quite agiecd with his Gtace, and re- 
ferred to Tarbert, Loch hyiie, where there W'as one great flexure, 
locks being contorted and broken up into every conceivable 
aspect ; the great depth of water in Loch kyiic inducing tlic belief 
that the contour of the country was established jircvious to the 
deposition of the Mesozoic locks. 

The Rev. 11 . W. Crosskky remaike<l that the general glacial 
phenomena of Scotland could be exjjlained without lecurrcnce 
to the ice sheet. These jihenomcna were laigcly connected with 
local conditions 'Ihe absence of any jiositive maiks of sea- 
licMchcs was no ])roof against submergence. In many cases a 
sinail deposit accideiilaliy disco vcied j 'roved tlic sulimeigcnce of 
miles of country. Some great salient facts in the Older of events 
stood faiily established. In the first instance the land stood at 
a higher level. This was proveil by remains ot rivers beneath 
boulder clay, and other facts. Subsidence then occuricd, and 
glacial shell clays were deposited. Owing to subseiiuent re- 
clevatioii a slight subsidence probably again took place previous 
to the final U])heaval. As legards the last upheaval, he held 
that it look place gradually. Examination of the clays showed 
a quick passage from marine to estuarine conditions. He agreed 
with his Grace that the last upheaval was ]>robably at a recent 
])eiiod, but it must be remembered that the highest beds of 
fossils of the series consisted of <dacial forms. He asked atten- 
tion to the great general order of the succession of beds. 

Prof. \V. C. \\ ILLIAMSON, as a student of the Midland drifts, 
was surprised at the apparent agreement among the Scotch 
geologists in their non-recognition of Agassiz’s ice-sheet. He 
was not able to acquiesce in their views on two grounds. The 
(jucstion turned upon the meaning of the terms glacietion and ice- 
sheet, which were terms representing relative magnitudes. The 
ice-covering of Greenland was practically an ice-sheet, and yet 
that it must have a coastward motion was shown by the icebergs 
which continually and through long ages broke away from it 
wilflout reducing its area. In like manner the Antarctic ice 
along which the Erebus and Terror sailed for hundreds of miles 
without break, more than mast high above the water, and seven 
or eight times that amount below it, must have a similar motion. 
Again, the condition of the lower till, a true vioraine propnde, 
devoid of all traces of maiine life, could not be explained except 
on the supposition of a sub-glacial origin, a position in which 
all life was excluded, a condition intelligible on the supposi- 
tion of formation under a bioad ice-sheet. 

Mr. Gwfvn J effreys and Mr. Pengelly also took part in the dis- 
cussion. i'he Duke of Argyll briefly replied, and thanks were 
accorded to his Grace for his interesting paper. 
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Any one in the position of chairman of this Department must 
feel that his diflficulry lies in choosing rather than in seeking a 
subject whereou to address an audience like that which is before 
me. This difliculty arises fioni the astounding abund.ance of 
interesting topics which are presented by the studies of botany 
and zoology — or of the latter alone, 1 may say, since it would 
ill become me to attempt the treatment of any which belong to 
the sister science. But it is of course incumbent upon me to 
touch upon the chief events of tlie past year which aflecl this 
Department ; and it seems possible that in so doing we may find 
some considerations naturally proceeding from them to be worthy 
of your notice during the short time that J shall presume to 
occupy your attention, and also to jiresent enough general interest 
to justify my enlarging upon the themes which they inspire. 

These chief events appear to me to be two in number. It is 
my fust and pleasing duty to congratulate the natuialists here 
assembled on the successful termination of that expedition in 
which we have all taken so great an interest, as, during its pro- 
gress, tidings of it have reached us fiom one distant land after 
another, and esjiecially (as your mouth-piece) heartily to welcome 
home all now present who wcie on lioard the good ship Chat- 
lene^er in her circumnavigation of the globe. I w'ould that your 
spokesman on this occasion had been one who was better able 
to appreciate their labours and enter into details as to the value 
of their discoveries and researches. Unforlunalcly I am under 
the great disadvantage of being so imperfectly acquainted with 
the luysleiics of the ocean, that it is only possible for me to 
speak in the most general terms of what has been done. I feel 
sure, however, th.at, so fai as the great secrets of the sea can yet 
be interpreted and revealed by men, they will be by those who 
have hajipily returned to ns. Sir Charles VVyville Thomson and 
his colleagues. There is one of their company w'c know they 
liave not brought back ; and it is fitting for us to lower the tone 
of our exultation while we remember the name of von Willcmues- 
Suhm. With this single sad exception theie is, however, nothing, 
so far as 1 know, to occasion 1 egret ,* and the various memoirs 
that have been aheady published by members of the expedition 
give a foretaste of what we may expect when the whole of its 
results are made known. 1 am informed that the lich collections 
made during the voyage are at ])resent lodged in the University 
of Edinburgh, and arc in process of revision and rough arrange- 
ment under the super intendcnce of the Director ot the Scientific 
Staff of the late ex])eduion. They include the ]»roducts of 
dredging or trawling and surface-collecting at about 350 stations, 
and at depths varying from 100 to 4,500 fathoms, and consist of 
a prodigious number of specimens belonging to most of the 
groups of marine /nveftibrata, especially of Sponges and Fehino- 
derms, which preponderate at the greatest dciiths. It is, 1 
believe, intended to obtain the assist.ancc of special experts in 
working out the different groiqis ; and 1 am sure this meeting 
will hear with ])leasure that tlie Ilvd^o'-.oa arc to be intrusted to 
Prof. Allman, and the Poiyzuit to Mr. Busk. It is understood 
lliat Her Majesty’s IVeasury will charge itself with the cost of 
publishing the treatises of these and the other eminent natuialists 
to be employed ; and thus it is hoped that a scries of volumes 
will be protluccd worthy of the magnitude of the subject, and fit 
for the first rank among the works of zoologists in this or any 
other country. I n ed scarcely add that the wishes of all here 
will lie for the due carrying out of this grand scheme ; and, re- 
membering how often similar ambitious undertakings by our 
scientific men in combination with our Government have been 
baulked by untoward circumstances, we cannot but express the 
sinccie hope that former failures will seive as useful warnings to 
ensure future success. I regret extremely my inability to say 
more on this subject. 

I trust you will not think me to undcn'ate the importance 
of the safe and prosperous return of tlie Challenger Ironi her 
voyage, when, though naming it first, 1 ascribe to it the second 
place in the events of the past year as regards the progress of 
zoological investigation. Other scientific expeditions have before 
now left these shores and the shores of other countries, and have 
more or less fully attained their purpose while other expeditions 
will doubtless in due time be organised and carried out with, we 
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trust, like happy results. The voyage of the Challenger, though 
a highly important, and, in many respects, a novel one, is not- 
^thstanding only a unit in a long series which began a century 
ago, and has been continued at intervals to our own day ; nay, 
more, since the sailing of the Challenger we have witnessed the 
departure of another and larger expedition for the accomplish- 
ment of a still more arduous undertaking. But what I have now 
to speak of is a matter that will, if I am not mistaken, in after 
ages characterise the present year as an epoch in the history of 
our sciences inferior only in importance to that which marked 
some eighteen or nineteen years ago the promulgation of a 
reasonable Theory of Evolution by Mr. Darwin and Mr. 
Wallace. And while it is to the latter of these two naturalists 
that we owe the boon that has recently been conferred on us, it 
is unquestionably from the former labours of both — united yet 
distinct —that the boon acquires its greatest value. Without 
those far higher, far wider views which the Theory of Evolution 
enables us to take, the serried array of facts that bristle through- 
out the two volumes of the “Geographical Distribution of 
Animals ” ^ which Mr. Wallace has just published, would have 
been but a comparatively meaningless aggregation of statements 
— the evidence no doubt of labour almost unsurpas«:ed, the accu- 
mulation of much that is curious and of much that is suggestive, 
but, taken all in all, as serving to an unintelligible or insignificant 
end, if to any end whatever that was not misleading. 

As the case is, the result is very different. I hit I would ask 
you now. Without the aid afforded by the “1 toctrine of Descent,” 
would it have been possible to draw, as Mr. Wallace has so 
skilfully drawn, those legitimate conclusions from a consideration 
of the animal life of Java (vol. i. pp. 352, 353), or to arrive at 
those marvelhnis results with respect to the past history of Borneo 
(vol. i. pp. 358, 359), or even to indulge in those daring specula- 
tions with regard to the origin of the Celebesian fauna (vol. i. 
pp. 436-43S)? I cite these instances because they arc taken 
from that part of the world on which the author’s labours have 
before shed so much light, and with which his name is imperish- 
ably «issociated ; but there is hardly any one of his summaries 
that does not place before us material for reflection as astounding. 

While, however, assigning to the theory of evolution the chief 
glory in giving a real and lasting value to the interpretation of 
the facts of animal distribution, 1 must not omit acknowledging 
the share which physical geograj^hy has contributed to that end, 
especially by its marine survey.s, which furnish the zoologist wdth 
data as to the depths of seas and oceans, and thereliy enable 
him to judge as to the former extent of land. It is thcicfore to 
lie expected that voyages like that of the Challenger, when their 
results have been fully worked out, will still further add to our 
knowledge in this respect. Again, too, geology (but this follows 
almost as a matter ol course) has in its own line ])layed an equal 
part. I w^ouUl that botany could be mentioned in this connec- 
tion, but here it seems as if the eldest of the biological sciences 
were not, as she usually is, in advance of the rest ; and Mr. 
Wallace’s suggestion (vol. ii. t>. 162), that zoology furnishes a 
key wherewith many of the difficulties besetting the study of the 
distribution of plants may be unlocked, will doubtless meet with 
due attention from botanists. 

Ol the care and labour which the author of this work has 
bestowed upon it, no one here I venture to think, has a better 
right to speak than myself, because it is not very long ago that 
1 attempted a dissertation on the geographical (listribution of a 
single class of animals.^ Though it was the class with which I 
am most familiar, and tlmugh in iny attempt I had the invalu- 
able assistance of Mr. Wallace’s manuscrifit at iny side, which 
Uenred my way through many obstacles, still 1 found the task 
one of enormous difficulty, and one which I at times almost 
J^epented that I had undertaken ; yet Mr. Wallace has treated 
not of birds only, as 1 did, but of mammals, amiihibians, reptiles, 
ana freshwater fishes — to say nothing of the most telling families 
o two orders of insects, with the molluscs so far as they were 
available for his purpo.se. There is nothing that in turning over 
of these volumes so much strikes one as the energy 
on the part of their author. 'I'ho.se who have been 
to the literature of zoology must admit that 
which “The Geographical Dis- 
Animals ” may not, in respect of hard and hone.st 
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work, be advantageously compared. It deserves to bear good 
fruit ; and I am greatly mistaken if it will not do .^o. From an 
educational point of view, it can hardly fail to be of the greatest 
service. Attractive as is the subject to those that know it and see 
its hearings, the learner has hitherto been repelled from its con- 
sideration by the want of any work of general compass which 
would guide his studies, while even few of those treatises which 
have a particular scope were of much use to him. Mr. Wallace 
has now placed one in his hands ; and the result we need not 
try to anticipate. One thing, however, is clear — the distribu- 
tion of animals can no longer be neglected as a secondary or un- 
important part of zoology. It only remains for me to add, 
while thus attempting to set forth the general merits of this 
learned work, that I by no means pin my faith to all the author’s 
details, or to all his conclusions. Most of the latter may indeed 
be justified by the yiresent imperfect state of our knowledge ; 
but it does not follow tliat they will eventually meet with common 
acceptance. I must particularly call your attention to the 
admirably cautions words in which he takes leave of his readers 
— words that prove him to be thoroughly imbued with the 
right spirit of a true worker in a progres.sive branch of study. 
Mr. Wallace says : — 

“ The preceding remarks are all I now venture to offer on the 
distinguishing features of the various groups of land-animals as 
reganls their distribution and migrations. They are at best but 
indications of the various lines of research opened 11 [> to us by 
the study of animals from the geogra])hical point of view, and by 
looking upon their range in space and time as an important 
portion of the earth’s history. . . . Till every well-marked 
district— every archipelago, and every important island, has all 
its known species of the more important groups of animals cata- 
logued on a uniform plan, and with a uniform nomenclature, a 
thoroughly satistaetory account of the geogra]ihical distribution of 
animals will not be possible.” 

And then he goes on to point out that more than this is 
wanted : — 

“Many of the most curious relations between animal forms 
and their habitats, are entirely unnoticed, owing to the produc- 
tions of the same locality /nnu'r being associated in our museum-^ 
and collections. A few such relations have been brought to 
light by modern scientific travellers ; but many more remain to 
be discovered, and there is yirobably no fresher or more produc- 
tive field .still unexplored in natural history.” 

These coincident variations he concludes by saying, “ have 
never been systematically investigated. They constitute an un- 
worked mine of wealth for the enterjirising explorer ; and they 
may not improbably lead to the discovery of some of the hidden 
laws (.supplementary to natural selection) which seem to be re- 
cpiired in order to account for many of the external character- 
istics of animals” (vol. ii. pp. 552, 553). 

And now to follow out the idea with which I began. Having 
touched on the two chief zoological events of the year, let us Fee 
if they do not suggest something that will not be beneath your 
consideration for the remainder of this address. I have spoken 
of tlie certainty ol the ex])edition from which we now welcome 
our friends being succeeded by others of similar character. We 
shall hardly be indulging any vain imagination if we ask our- 
selves what we may look forward to as regards their reports ; 
and to one point we may perliaps usefully ajiply ourselves. 

What if a future Challetn^e^ sliall report of some island, now 
known to pos.sess a rich and varied animal population, that its 
present fauna has di.s.ij)[)eared i that its only mammals w'erc feral 
rats, and rabbits — with an infusion of ferrets, intro- 
duced by a zealous “ acclimatizer ” to check the superabundance 
of the rodents last-named, but contenting themselves with the 
colonists’ chickens? that sparrows and starlings, brought from 
Isurope, were its only land-birds, that the former had propa- 
gated to such an extent that the cultivation of cereals had ceased 
to pay — the prohibition of bird-keej)ing boys by the local school- 
board contributing to the same effect— and that the latter ^(the 
starlings) having put an end to the indigenous insectivorous birds 
by consuming their food, had turned their attention to the 
settlers’ orchards, so that a crop of fruit was only to be looked 
for about once in five years — when the great periodical cyclones 
had reduced the number of the depredators ? that the goats had 
destroyed one half of the original flora, and the rabbits the re*?! ? 
that the pig.s devastated the potato-gardens, and yam-grounds? 
This is no fanciful picture. I pretend not to the gift of prophecy ; 
that is a faculty alien to the scientific mind ; but^f we may 
reason from the known to the unknown, from what h.as been and 
from what is to what will be, I cannot entertain a doubt that 
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these things are coming to pass ; for I am sure there are places 
where what is very like them has already happened. 

Y ou may ask why this is so ? why do these lands so speedily 
succumb to the strangers from beyond sea ? One part of the 
answer is ready to hand with those who have learned one of the 
first principles of biology which our mat master, Mr. Darwin, 
has laid down for us. The weaker, the moie generalised forms 
of life must always make way for the stronger and more special- 
ised. The other part of the answer is sujiplicd by Mr. Wallace ; 
for no one can have studied his volumes to much purpose with- 
out perceiving that the inhabitants of oceanic islands and of the 
southern hemisplieic— the great Austialian Region especially, 
and South America not much less, are the direct cand compara- 
tively sj>eaking littlc-changed descendants of an older, a more 
generalised and a weaker fauna than are the j^resent inhabitants 
of this quarter of the globe, wliich have been, so to speak, ela- 
borated by nature aiul turned out as the latest and most pci feet 
samples of her handiwoik. 

Set face to face uilh unlookcd-f ir invaders, and forced into a 
contest wiih them from which there is no retreat, it is not in the 
least surprising that the nati\<‘s sliould suceuinb. They have 
hitherto only had to struggl# for existence witli ( reatures of a 
like oiganisalion ; and the issue of flie conflict which has been 
going on for ages is that, adapted to the comlitions umk i which 
they find themselves, they maintain their footing on grounds of 
e(]ualily among one anothei, and s> for eenluncs tlu^y may ha.\e 
“kejilthe noiseless tenor of tlieirway. ’’ Suddenly man inter- 
feres and let', loose upon them an (iituely new race of animals, 
which act and react m a thousand different faslnoiis on then cn- 
cumstances. It is not necessary that the new comeis should be 
predacious ; they may be so far voul ol otfence as to abstain 
from assaulting the aboii.’inal population ; but Oiey oceupy the 
same haunts and consume the same food. Tlie Iruii'-, the herb- 
age, and other sufiplies thatsufliced to suppoit the aniieiit fauna 
now have to fuinish foiage foi the invadeis as tvell. Their 
effects on tli(‘ flora iheie is no ined for me to tiare, since Dr. 
Hooker expu ssly made them one of tht themes of tliat discourse 
to which many of us listened with lapt nttention a few yens 
sin<'e af this Association. Jlut the comeflueiKes of the invasion 
to the native fauna have never bet 11 so fiiliy made known, 'rhe 
new conieis aie creature^ whose oiganisalion has liten piepaieif 
by and for I ombat thioughout geneiations innumcnble. 'riiedi 
ancesloir, have been elevated in tfie scale of being by the dis- 
cipline of .strife, 'riieir de'^ceiidants inherit the developed (piali- 
ties that enabled those ancestors to win a liard-fought exusleiicc 
wdien tlie animals aiouii.l them weie no higher in giade than 
those among which the dcscemlants aic now thiowm. Can we 
doubt that the victoiy inclines to the heirs of the ancient con- 
querors? The .struggle is like one betw^ecii an aimy of veteians 
and a population unused to warfare. It is that of Spaniaids 
with matchlocks and coats of mad against A/tecs w'ilh frather 
cloaks and bows and arrows. Mala salui autis. A few yeais, 
and the majt^rity of native sjiccies aie extei minaled. IJut this is 
not the w^orst. 'I’lie species wliicli jieiish most (piickly are just 
those that naturalists w'ould most wdsli to p’-eserve; for they 
are those peculiar and endemic forms that in stiucture and con- 
stitution represent the ancient state of things upon the caith, 
and supply us with some of the most instiuctivc evidence as to 
the order of nature. 

With the progress of civilisation it is plain that there will soon 
be hardly a land but will bear the standard of a Kiiro]^ean 
nation or of a community of European descent, and, as things 
are going on, be overrun by their imports. If this were in- 
evitable, it would be useless to complain. J»ut is it inevitable ? 
Is it not obvious that most of this cxteiiniuation is ]>cing carried 
Oin unwittingly, and may not some of it be avoi<led by proper 
precautions? If so, should not men of science make a stand, 
and interest the ignorant or careless in the importance of the 
sulj^ct ? I cannot divest myself of the belief that the course of 
the next century wall see the extirpation, not only of most of the 
peculiar faunas I had in view a few minutes ago, but of a great 
multitude of other species of animals throughout all part.s of 
the world. The regret with which 1 regard, such extirpiation is 
not merely a matter of sentiment. Here sentiment and science 
are for once on the same side. A heavy blow will be inflicted 
on zoology by the disappearance of some of these marvellous 
and peculiar lot ms. There is no one species of animal whose 
structure and habits have been so completely investigated that 
absence 0# the means of further examination would not be a 
distinct deprivation to science ; and as what Science has done is 
only an earnest of what .die will do, we cannot say that the time 


shall ever come when the want of those means will not be 
severely felt. It is then for scientific men, and for naturalists 
especially, to consider whctlier they are not bounds in the in- 
terest of their successors, to interpose more than they have 
hitherto given any sign ol doing. 

But outside this audience there are many who care little for 
consequences like these. Such per.sons may, however, be im- 
prcs.sed by thinkingthat the indiscriminate destruction of animals 
which, in one way or aiiotliei, is now going on, must sooner or 
later Icatl to the extirpation ol many of those which minister to 
our wants, whether of comfoit or luxury. 'I'he fur-bearing 
creatures will speedily, if they tl > not already, require some pro- 
tection to be generally accoidcd to iliein ; and that such protec- 
tion can be efTectuulJy given is evident if we take the trouble of 
inquiiing as to the steps taken by the Russian local authorities 
in Alaska, and now, 1 believe, continued by those of the United 
States, for limiting the slaugli'cr of the sea-otter and the fur- 
seals of the adjacent islands to particular seasons. No one can 
.suppose that, evtn with the assiMancc wc get from Siberia, our 
supply of ivory will cimtimic wdial it now is when the interior 
ol Africa is jjacified .and fJoUled, as we can banily doubt that it 
one day will i)e ; and, unless we cm find some substitute for 
that useful sul)',tance before ll:at day comes, it would be only 
prudent to do stmiething to check the w’^asteful destruLtion of 
elephants. Many people may think lliat the continent of Africa 
is too vast, and ith animal life tt>o luxiiiiaiit, foi the effot ts of 
m.m mateiially Ip affect it. U we impiire, however, we shall 
find that this is not tlie ease, and llial there is an < norinoiis tract 
ol countiy, extemling far lu vtuid our colonies and the territories 
(»f the ntighbouiing lejuiblus, lioin which mo-.t of the larger 
mammals have nlit'ady disappeared. There is good lea-on to 
believe that at least one sjictics has become extinct within the 
las' fiNc and-twenty >ciisoi thereabouts; and thtuigli I do not 
m« ail to say llial this specits, the tiiu* /elira, had any eeononi'e 
value, yet Us fate is an imlication ol what will befall its fellow. s ; 
wdiile to the zoologist its cvtiipition is a matter of inumeiit, 
being piolialdy tlie liisl ease ol the total extinction ol a large 
leiiesiTi.il mammal since the leniote days wlicn the 
hi! n ui( n\ ijisapjieaied. 

T me W'ould f.ul me if I .attempted to go into particul.irs with 
regard to ilit nuii me J/aw ///ala/. It is notorious that various 
niembeis of the oidcis Ctiatc'ay and Piunifciiitiy have 

lecently (IwiiKtled 111 numbeis or altogether vanished trom tlir 
eailli. The manatee and dugfing have been recklessly killed off 
fiom hundreds of localities wliere but a century 01 so since they 
alx'Uiultd ; and with them the .sliries valualile oil that they 
fill mshed li.ive been lost. 'I'liat \ery remarkable Sireniaii, the 
huge Rhytiua ^tK,as has become utteily extinct. 'I’hc gieed of 
wduilers is believed to have had the same efiei 1 ou a Ci tacean 
(the Juihi'tia biHav^^fsis) wdiich wxa-. once the cause ot a tlouiish- 
irig industry ou the coasts of Kiauce and Spam. 'I'lic same 
giccd has almost exlenninaiod the iight-wdiale of tlic northern 
seas, ami is fast accomplishing tlie same end in the case of seals 
all over the world. You are piobably av\aie that an Act of 
Parliament, pa<.sed in the session of 1S75, was inleiidid to put 
home check upon those bloody niassacies that annually take 
place on the floating icc ol the Noith zVlIaiitic, to which thcsC 
creatures resort at tlie time of bringing lorili then young, when 

Sires, motlicrs, cluldreii in one carnage Uc ” 

But, whether through ofllcial indilTereiice, or wdiat, f know not, 
the treaties with foreign 11a' ions authorised by that Act were 
not completed; and last spiing, at the solicitation of certain 
Abtrdten or Peterhead ship )\Miers, the Board of Tiade allowed 
“one year more” of wholesale slaughter. Whatever other 
nations miglit like to do, our hands at least .sliould have been 
unstained. U is admitted that in certain manufactures — that of 
jute, for instance -animal oil is absolutely necessary. It is easy 
to see that before long there will be very little animal oil forth- 

Therc is another class of animals wdth wliose well-being the 
inleiests of man arc largely connected, ft cannot be denied 
that our fisheries are year by year subjected to an ever-increasing 
strain, through the raphlly increasing population of these islands, 
and are giving unmistakable signs of being unable to bear it. 
But it must be admitted that tJic consideration of their case is 
fraught with unusual difficulties. Commissions, either Royal or 
Parliamentary, have been apjiointcd one after another to inquire 
into the facts and to seek a remedy, if one is to be found, for 
the falling off. It is with great diffidence that I venture to pass 
any criticism on the recommendations made by those Comihis- 
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sions and especially on such as were contained in the Report of 
a Commission the constitution of which was such as to inspire ] 
the greatest respect, since men so eminent ^ Prof. Huxley and 
Mr. Holdsworth were named in it. That Commission reported 
in effect that there was nothing to be done with our sea-fisheries 
but to leave things alone. I do not profe.ss to quote the words 
of the Report (which, indeed, 1 have not seen for a long lime) ; 
but in substance, I believe, it amounted to this :~That the 
natural enemies to which fishes were exposed were so multitudi- 
nous, so crafty, and so rapacious, that their destruction by man 
vfoi very .slight in comparison, and that his interference might 
be safely neglected in con.sidering its consequences. Now it has 
always seemed to me that the Commissioners on this occasion 
suffered thtinselves to be deceived. Well aware of how little is 
known as to the indirect effects of man’s acts in regard to the 
lower animals, and in their fear lest any unforeseen bad results 
.shouhl follow fiom measures intended to be remedial, they re- 
commended none at all. But 1 fail to discern that land or sea 
makes any essential dilfercncc in the laws of life. The balance 
of nature mint be preserved as steadily in a den'^e as in a rare 
fluid— in water as in air- or all will not go well. Whatever be 
the weight in cither scale, equipoise is as easily destioyed by an 
ounce as by a ton. "Hie marine fishes that are of such com- 
mercial importance (cod, herrings, and the like) have naturally, 
no doubt, enemies innuniciable — dogfish, cormorants, porf ones, 
and iihnl not ; but we know that, owing to their fertility and 
habits, the cod and herrings bav^e continued till lately to contend 
Finxessfully with lhe<-e drawbacks and to maintain their numbers. 
It nmlleis not if only one egg of the 10,000, or whatever be the 
number in the Joc of a hern ng, piodines a fish that airives at 
maturity and esca])es its natuial enemies, so long as that one 
fish i.s sufficient to supply the place of its parent. Now this, 
according to the arrangement of nature, ha> hitherto been the 
case. But if, instead of that fish living to projiagatc its kind, it 
is cut off before its time by an enemy against whom nature has 
made no provision, her balance is at once destroyed ; and the 
ofteiier the operation is repeated tlie sooner w ill the numbers of 
the species dwindle ; and the dwindling will go on in a rapidly 
accelerated ratio. Therefore it .seems that, so far from leaving 
our sea-fisheries unrestricted, it is higlily necc.ssnry to impose 
gome limitation ujxm them ; and, so far from dreading inter- 
lerence, our interfeienre is at present .so fatal that further intcr- 
iercncc of another kind required as a counter balam e ; ivliile 
that countei balance science only can apply. 

As much may lie said for those other industries, in common 
speech also called “ fisheries” — the taking of oysters, crabs, and 
Jobsteis, all of w'hich have lately been diminishing in a .still more 
alarniiiig degree. Here Parliament ha-, wisely resolved to 
interpose, though whether the manner of interposition is wise 
seems to be a matter on which, as few naturalists have been con- 
sulted, we had better reserve our opinion. 

'Hius, without troubling you with many technical det.ails, 1 
have striven to lay before you a sketch of man’s ticatment of some 
of his fellow creatures, and of the elTeets which have Fpiung, or 
certainly will spring, fiom it. There is probably iiardly an 
Uland on which he has set foot the fauna and flora of wliich has 
liot been in some degree influenced by his even temporary 
presence ; there is as.suredly not a continent, though a continent 
takes longer to subdue : and his control does nut stop at the 
shore ; for, if what 1 have been advancing is true, the inhabit.ants 
of the deep come also more or less under his dominion. I invite 
you to contemjdate w’hetljcr it i.s always, or even generally, that of 
J. beneficent ruler. But it will, doubtless, be urged that this kind 
# t^hing has gone on lor ages — ever since lile first existed on the 
jgrlh 1 words of the great jioet of the 

|»iintry in which we now find ourselves — 

^ ” Look abioad through Nature’s range, 

Nature’s mighty law i.s change ; 
******* 

Why then ask of silly man, 

To oppose great Nature’s plan V ” 

^,wou d answer from the .same source that 


” -“—man, to whom alone i.s giv’n 
A ray direct from pitying Hcav'n,” 


2cond hZ- of that ray not oppose nature, but rath 

We enn measures. That ray is the ray of scicnc 

Wn we a&sisd obeying her, only by obeying h 

Sn we must know them ; wh 

•f It Hcierce teache.s us? 

iintier of tl . have taken too gloomy a view of th 

^ t^^tirpaiion of animals by man. I vi ish 1 cou 


think so. But I believe that if we go to work in the right way 
there is yet time to save many an otherwise expiring species. In 
this country there is happily a strong disposition, which grows 
stronger day by day, to preserve our wild animals. It id very 
desirable that tliis feeling should not be limited to the British 
Islands. If it is, as I maintain, a right feeling— a feeling sanc- 
tioned alike by humanity, by science, and by our own material 
interests — it cannot be too widely disseminated. But its propa- 
gation must not be left to humanitarians and sentimentalists, 
whose efforts are sure to be brought to nothing through ignorance 
and excess of zeal, nor to economists, whose endeavours would 
unquestionably fall short of what is required. The officiousness 
of the one class and the slackness of the other must eriually be 
tempered by the naturalist. He can be trusted not to interfere 
with the use, but with the abuse, of the animal world. Only to 
do this he must place himself in the forefront of the movement ; 
for he can submit to no other leader. He alone has, or should 
have, that knowledge which gives the power of coping success- 
fully with the difficult (luestions that will arise ; and the advan- 
tage it gives him he must not abstain from exercising. If, 
without offence, 1 miglit here parajdirase some venerable words, 
1 would say that, according to the greatness of this power, we 
must pieserve those that are otherwise appointed to die. 


THE NORWEGIAN A TLANTIC EXPEDITION^ 

T N continuation ol my list notice, I may say that the Expedi- 
tion stayed at Rcikiavik from July 26 to Aug. 3* While 
Capl. Wille made magnetical observations onshore, the majority 
of the membeis of the expedition made .a tour to Thingvalla, 
where they had the pleasure of falling in with an Englishman 
coming from the north and bound for the Geysers ; we had a 
very happy evening together. The remarkable geological struc- 
tuie of the country attracted much interest. The excursion party 
returned July 30. Stormy weather prevailed during the whole 
stay at Reikiavik, so that the coaling was much delayed, and 
no magnetical oliservations could be made on .shore. A small 
leak m the lioiler took up most of the last day to set it right, 
and at last we got away on the evening of the 3rd. The season 
was now so far gone that we were obliged to give u]) the idea of 
exploring the sea between Iceland and Greenland, and we shaped 
our course .south of Iceland again, and then towards N.E., 
running out a line of soundings which showed the transition from 
the warmer Atlantic water at the bottom, to the ice-cold Arctic 
water east of Iceland. During a dredging on the bank, between 
Iceland and I'aroe, on a haul, probably volcanic, bottom, the 
line got fast on a rock, and it became necessary to break it ; wc 
thus lost a dredge and some hundred fathoms of dredging line. 
From a point east of Iceland, the course W'as laid for Namsos, 
and several deep sea stations were well explored on this line. 
The depth at first incrcas(.d from 1,000 fathoms to 1,500, and at 
l.ast to 1,800, the last being midway between Norw'ay and 
Iceland in lat. 64° 65'. The more easterly soundings gave a less 
depth, the last of them being only C50 fathoms. The tempera- 
ture at the bottom w’as alw^ays under 32^^ ; at 1,800 fathoms it 
was 29", corrected for the error of the thermometer, and for that 
caused by pic-^sure. The layer wdth 32® w'as found in about 200 
fathoms east of Iceland, and in 300 or 400 fathoms further east. 
It seems that the karoe bank prevents the warm Atlantic water 
from filling uj) the upper layers of tlie northern seas to such a depth 
on the north-east side of these islands, as it does in the interval 
between this region and the cold .sea east of Iceland. The nearer 
Norway the warmer is tho upper layer of the sea, not only on 
the suif.ace, but at the depths of 100 and 200 fathoms. 

Tlie fauna of the Arctic deep sea seems to be very constant, 
while it is not very rich ; the same specimens have been found 
faither south in ice-cold water, but none of the large forms 
found in ice-cold water near the coasts (were met with by us *). 
The bottom consists of mud, with innumerable specks of smuul 
round calcareous shells. 

During the last cruise, the weather was constantly bad ; never- 
theless, It has been possible to work the deep-sea apparatus even 
in gales, and with a sea in which the ship went bowsprit under. 
This result has been attained after successive experiments. The 
last working day the dredge and trawl were sent out together, 
the latter behind the former, 'i’he weather was stormy, the sea 
very high, but the exjierimcnt was made, and the dredge came 
well on boaid. A»ler this result, we can now see no objection 
to woiking all the deep-sea apparatus in any kind orsummer 

* C'ontiiiued from p ^^8. 

* Probable umi.si>ton in original. 
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weather when the dtpih does not exceed 600 or 700 fathoms. 
Unhappily, in had weather, the zoologists cannot study the 
Specimens found m a living state, the motion of the ship killing 
the animals very soon. The Expedition arrived at Namsos 
August 14, the scientific staff and the crew being much exhausted 
by the perpetual bad weather. At Namsos we stayed till the 
20th to r^. Meanwhile magnetical observations were made 
on shore. On board, the bad weather entirely prohibited our 
making any. 

After leaving Namsos, series of soundings every four miles 
(nautical) were taken from the Folden-fjord, and due west. 
First we found a hollow 200 fathoms deep, with a constant 
temperature of 7® C., then a slightly inclined ridge, whose 
highest point shoaled up to 56 fathoms, then came an incline 
down to 120 to 150 fathoms, and after that a flat bottom at the 
last-named depth. Over this flat the temperature was constantly 
7^^ C. At last, about 11 o’clock on Monday the 21st, the depth 
increased, the temperature decreased, and we found icc-cold 
water in somewhat more than 300 fathoms depth. This was 
TOO nautical miles off the nearest coast and not very far from our 
last deep-sea station, where the depth was 580 fathoms, tempe- 
ntu^e — I® 3. Such an extent of the Norwegian hanks at this 
place was not expected, but is very interesting. It now seems 
probable that the boundary line of the ice-cold water runs from 
a ] o’nt 100 miles off the coast at Namsos up to Spitzbergen. 
outside the Lofoden Islands, and this breadth of the bank ex- 
plains the mild winter climate which Noithern Norway enjoys. 
As a series of soundings and temperatures showed the next day 
in a line diicct from west to east in the latitude of the mouth of 
the Trondhjem-fjord, the boundary of the batik and of the ice- 
cold water goes here and off Romsdal much nearer to the coast. 
The water was at o'’ C. in 345 fathoms, and at the bottom 
- C. in 480 fathoms depth, (^n the bank inside there was 
a temperature of 7‘’*3 on the bottom at 1 70 fathoms depth. On 
the morning of the 23rd the was outside the coast of 

Rom.‘-dal, and in foggy weather got very near the dangerous 
coast. Happily the fog lifted and a pilot came on board, who 
took the ship into Molde. The next day the expedition was 
sounding, trawling—with no result — and taking serial tempera- 
tures in the Komsdal-fjord. The result was the same temperature 
in the depth of the fjord as in the other deep fjords 011 the west 
coast of Norway, viz., 6’ ‘2. In the evening the expedition 
arrived at Aalesund, where the ship in a very strong gale was 
nearly driven ashore in the harbour. Happily the wm<l abated 
and the chains held, so that the voyage could be continued the 
iRxt morning. 

(In Saturday, August 26, the expedition returned to Bergen, 
where the ship will Ire paid olf. The members of the expedition 
are all very well and look with much interest to the lime when 
they can commence to discus.s their observations which, in spile 
of the bad weather generally experienced this summer during the 
cruise, are numerous and interesting. 


NOTES 

Till- Piussian Government has sent the following gentlemen 
to cxr.mine thoroughly the special Tpan Colltction of Scientific 
App.irauis, and to re[>ort on the objects exhiliited From the 
Ministry ol C’ommerce-- Professors-Doctors I.-andolt, Aix-la- 
(Tiayele; Ku\nt, Hanover; Licbermann, Berlin; Wullncr, 
Aix'la ( h.npelle ; von (^)uintus-Icilius, Hanover ; Geiland, 
; 1 a.d/ovv, Berlin; Helmert, Aix-la-Cbapelle ; Stahl, 
Aix-la-(Jhapelle ; I)orgen«, Berlin. From the Ministry of Edit- 
c.ation — Professors-Doctors Croneckcr, Lcijirig ; Abbe, Jena ; 
Hensen. K’cl ; Kaisten, Kiel; Herr Appuun, llanau ; Pro. 
^"ssors Doctors Kundt, S'rasburg ; Listing, Gottingen ; Cohn, 
Breslau ; Lassaulx, Breslau ; liruns, Beilin ; Lowenhorz, Berlin. 
From the Ministry of Agriculture— Dr. Scheibler, Berlin. 

The annual meeting of the Ray Society was held in Glasgow 
on Friday under the pre-idency of Prof, \hung. The .secretary. 
Rev. T. Wiltshire, submitted the report of the council, in which 
they congratulate the members upon the progress of the Society. 
Wdth regard to the issue of the volumes, some unexpected delays, 
chiefly*<iue to the lengthened period requisite for the careful 
colouring of the plates, have hin(Jered the appearance of the work 


for the year 1875. As, however, all the plates are at the present 
moment coloured, and most of the text in type, it is certain that 
the book will be published within a brief periotl. Originally it 
was proposed that the volume for 1875 should comprise a de- 
scription by Mr. G. B. Buckton of the whole of the British 
Aphides. The plan suggested at the commencement has, from 
the exigencies of the case, l>een somewhat defeated ; the re- 
searches of Mr. Buckton have brought to light so many new 
species that it seems probable that the Monograph will require 
at least tw^o, if not three, volumes of text and plates. The first 
of these, containing forty coloured plates and the necessary intro- 
duction, will form the publication for the year 1875. "^'hc suc- 

ceeding parts are now being proceeded with, and will be ready 
as soon as an opportunity offers for ihcir issue. Since last 
annual meeting E^rof. Huxley had offered to prepare an introduc- 
tion to the MS. of the Tunicata left by the late Mr. Hancock, 
and Mr. C’amcron had proposed a monograph on the British 
Teiithrcdinida:. Tfiese have been accepted, and will be com- 
menced with all possilile speed. On account of the changing 
location of the British Association, the Council pro^ ose that for 
tlie future the annual meetings be held in London within 
three months of I.ady-day. It was recommended that the fol- 
lowing names be added to the Council : — -Prof. Bentley, Sir A. 
Brady, Dr. Gwyn Jeffreys, and Mr. Hudson. The statement of 
accounts showed that there was a balance in favour of the Society 
of ;^I56 i8r. II//. On the motion of Prof. Balfour, the report 
was adopted. Votes of thanks were subsequently passed to the 
retiring members of Council and to Prof. Young for jircsiding, 
and the meeting separ.ited. 

A (;KNkRA.L meeting of the Mineralogical Society of Great 
Britain and Ireland was hchl in the Natural History (Tass Room 
of the Glasgow Vniversity on Wednesday, Sept. 6. The chair 
was taken by J’rof. M. Forster Ileddle, M.D., in the absence of 
the preridenl, Mr. II. C. Sorby, and there was a large attend- 
ance. The chairman delivered an address on ** Scotch Minerals, 
how and where to find them.” T'his was followed by the read- 
ing of a paper by the president “On the Critical Point in the 
Consolidation of Granite.” Prof. Haughton, of Trinity College, 
Dublin, then followed with an address on a new principle in the 
consolidation of porphyritic rocks, which he proposed to call 
“ the principle of least paste.” Some discussion of this principle 
and of Mr. Sorby’s jiapcr then look place, in which Prof. ILirk- 
ness and Dr. Bryce joined. The following papers were after- 
wards read : On a Mineral from New South \J^aIes, presumed 

to be LaumonlUe,” by Piof. A. J.,iver.^ic re-; “Notes on an Old 
Catalogue of Minerals” l)y Jhof. A.^^< Church; “On the 
Occurrence oi Acliroitc at Rock the Parish of St. 

Austell, Cornvi all, and on the Black .T irmaline of the .same 
^ Jvocalily,” by J. 11. Collins. % 

j The Oriental Congress which met at St. Petersliurg during 
the fust ten days ol the pies<nt month has lieen doing much 
good work in its own clcpaitment. Many papers have been 
read, most ol them connected with J'lussian, or at least Asiatic 
Russian, ethno'ogy and arclueulogy. The members of the 
Congress have been heartily welcomed and w'ell treated at the 
Kussirtn capital, and among those who have enrolled themselves 
members is the ubi(|uitous Emperor of Brazil. Among the 
papers read was an impoitaut one on the “ Caucasian Race,” by 
JVof. Gregorief, in which he pointed out the accidental origin 
and the unsuitability of the term, and endeavoured to trace 
the origin and migrations of the race indicated. He showed 
that even at the present day many Aryans are to be found 
in Central Asia. Mr. Berger made a communication on 
many of the ethnographical objects belonging to the Cau- 
casian Department of the Congress’s Exhibition. Anothej 
paper on the Aryan Race was by the Rev. Mr. Long, o 
1 Calcutta, and Prof. Oppert remarked on the Asiatic tonguei 
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or being ThS 

kwilies ’^“‘"’j'tdsSedU, which, he «id, were spokw m 
styled . . u^fo^e the Persians bore rale in 

I^nandKhusUtan cen wc discussed relatire 

these countries. A series h „ y„g Committee m a 
to Central = Jd before^the opening o( the Con- 

gencraUisiof a Mon^il Tribe or 

SebrOeSs-a.. 

• ^7111'' was nmih criticised. The Russian Government 
■ has given the Congress a hearty welcome. 

ON Tuesday the Geographical Congress, convene.l by the 
^ ' Xing of the Belgians, met in the Palace, at P^russeb, under the 
; presidency of his Majesty. The King said that in calling the 
' Congress lie Iiad no ambitious aims in view, but that his sole 
()l>)ect Wsas to accelerate the introduction of civilisation into 
Africa, lie afterwards dwelt upon the necessity of establishing 
hospices and .scientific stations on the confines of the unexplored 
, teirit<*ries there, and the formation of an international committee 
to carry out the work. Nachtigall, Schweinfurth^ Rolilfs, 
(irant, and Cameron gave a brief Av/^w/of their travels ; X'cgii 
also spoke. The Congress, on the King’.s proposition, then 
' divided into sections by nations. The Ihiglish met at four with 
lh(‘ French, and recommended a siation from which the Lakes 
could be leaclied. Admiial cle la Roncicre le Noury and M. 
Mounoir me prest'Ut as representatives of France, and Sir Ikirllc 
Frere, Sir John Kennaway, (knnmander Cameron, Sir llcniy 
Kawlin.son, Sir Rutherford Alcock, Sir JIarry Verney, and 
others represent (heat Uiitain. The convening of this Congiess 
is highly Cl editable to King Leopold, and maybe rcgaided as 
significant of his zeal for science and the spread of civilisation. 
T'his kind of work, like mercy, of whicli, indeed, in the liighcst 
and tiucsl ,'*ensc, it is hut an outcome, “becomes ilie throned 
, monarch lietter than his crown.” 

Wi: notice with pleasure the ajipearance of the firit number of 
the Eulhiut of the newly-founded Zoological Society of France, 
wliieh came into existence this summer, d'he pre.scnt number of 
^ tlic NulLtui contains six ])a}>ers, the lirst being by the jiresident 
of tlie Society, M. Jules Vian, treating of the PhalerU l^^itlacuhi 
in Sweden, and of the occurrence in f'rauce of the smoll T'uttm 
{MorNwn of Rrehm), to which the author is inclined to 

grant specific rank. Ot the Fhahtis a desciiption ami figure of 
the skeleton is given. The second paper is by M. li. Simon, 
and describes two new species of siiiders from the Congo, 'fhe 
lliirtl contribution is by Dr. Jousscaume, on the “ b'aune Mala- 
cologique dcs Lnviions de Paris.” Mr. Bowdlcr Sharpe, of the 
British Museum, in conjunction with M. A. Bouvicr, next de- 
scribes a collection of birds sent from the Congo disUicl by M. 
Petit. A new swallow, Psalidoprocne Pditi, is figured (Pi. II.), 
but peiliaps the les.s said about this plate the better, the 
M. Bevalet, appears unable to distinguish between the 
chaTucteri^tic habit of a swallow and a humniing-biid, to the 
drawing of virhich latter group he has been for some time devoted 
in coniKctj^jj^ Mulsant’s work on the Trochilulu'. M. J.,. 

Buieau coinnmnicatcs an abstract of his essay on the Booted 
^ painata)^ which he had lately read before the I 

fhe Advancement of Science at Nantes ; 

Prof. Perrier gives an account of the star-fi.’jbes col- 
^ ectei 111 the C.ope Verd Islands by M. Bouvier. We wish 
every success to the .Society, whose address is at present No. 55, 

• ,.(2uai des Glands Augustins, Paris. 

^ The death is announced, at the age of eighty-one years, of the 
jerman na ur ist, Christian Ehrenberg, doyen of the Professors 

f the University of Berlin. He was bom in 1795. Py the age 


of tWrtytwo he h«l P-h^ «««»^ 

profe«or e»tr«mlln«T of the Umvem^y. ^ 

cho« Khrenbeig to «compen, him m hi. 

He was iwle titular professor m 1839- thrwibel* «« ^ 
the use of the microscope. Ha grew 


to popuUrise the use of the microscope, HU ^ 
on^L Infusoria, for which he eoilected the materi^ 
during his journey with Humboldt and Gnstaf Rose, it wdl 
knowm to naturalists. 

Prok. Hixley, we learn from JlarperU IVeeUy of the 9 th 
inst., made an auspicious start on his tour through the I nited 
States. After a notable dinner given to him at Sew Haven, by 
Prof. Marsh, he departed with Governor ingersoli, Prof, Marsfj, 
Pre.sident bishop of the New Haven Railroad, and a few friends, 
in a palace-car for a trip through Canada and westward to the 
Mississippi. On his return, after visits to Prof. Agassiz and 
Prof. Gray, of Harvard, he was on Tuesday to deliver an address 
at the opening of the Johns Hopkins University at Baltimore^ and 
then betake himself to England again. All this, of course, on 
the basis that American citLenh do not in the mean time kill the 
liniish jo: a/d with the beef, the birds, and the multitudinous 
bibbles for which America is famous.” 

We are glad to see that the Yorkshire College of .Science is 
so far advanced and cstabli.slied as to publish a Calendar, a copy 
of which has been sent us. It contains ample information as to 
the classes, resources, alms, and work of the College, and, to 
judge from the programmes of the various classes, a great 
amount of valuable instruction must be given during the session. 

Wc hope to .see the Calendar enlarged each year, and the 
number of professors and classes increased, until tlie College 
becomes a great centre of liberal culture for V''oik.shire. Any 
one w i >hing to learn what is the present position of the College 
should gel this Calendar and the Prospectus of day and evening 
classes fiir 1876 77, 

"J'hk ariangements for the wSoulh African International Ex- 
hibition, to be ofiened at Cape Town in February next, are 
m.iking satisfactory progress. Everything intended for exhibition 
must be shipped from London not later tlian the first week of 
December. The European (Commissioner is Mr. JCdmund John- 
.son, J, (Castle Street, Ilolborn. 

We have received a catalogue of the Industrial Exhibition 
wbicb is being held at T felsingfors. It contains 3,290 entries in 
the various departments of industry represented ; so far as 
we can judge from the catalogue, the exhibition is highly credit- 
able to the b'mlanders. 

The programme for the next French International Exhibition, 
i 87«S, lias been published in the Journal Opuiei, 'i’he regu. 
lations arc substantially the same as in former exhibitions. The 
building is to he a long jiarallelogram, and will be divided into 
rectangular stripe.s, two of these stripes being allotted to special 
divisions, one for France, and the other for foreign countries. 

Fine arts will enjoy the central stripe, and consequently be an 
exception. Right and left will be placed the two stripes allotted 
to scientific industries, under the name “Education, Teaching, 
Methods and Mairrid of Liberal Arts.” Amongst the principal 
attractions of the Exhibition will rank a gigantic Gi/Fard steam 
captive balloon. It will measure 21,000 cubic metres, and 
exceed by 10,000 the former captive balloon at Asliburnham 
Park. The rope will weigh 20 pounds per yard, and the eleva- 
tion will be 500 yanls. The steam-engine will have 200 horse- 
power ; thirty persons will ascend at once, and in calm weather, 

100. The new captive balloon will require no circus for protec- 
tion, and will stand in the midst of a large square fronting the 
bi'idge in the CGiitral alley of the gardens. Meteorological ob- 
servations witli special instruments will be made during the 
ascents for the instruction of excursionists, and recorddft for the 
benefit of science, 
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Mr. Wyld, of the Strand, has published a map which will be 
found very useful by those who desire to understand, in all its 
bearings, the significance of the present unhappy war which is 
being waged in the Turkish dominions. The object of the map 
is to show the distribution of the various peoples which inhabit 
the T urlcish provinces and dependencies, this object being effected 
by the use of various shades of colour for the various families of 
people — Sclaves, Walachians, Albanians, Turks, <!v'c. It shows 
in what a comparatively small minority are the real Turks, and 
how important is the Sclavic element, though the Mahommedans 
are spread more or less over all the ]>rovinccs ; still they are in a 
decided minority. The variety of colouring used i-. at first rather 
puzzling, as it is ditficult to make the shades sharply distinct, but 
after a little careful examination a very satisfactory general idea 
will be obtained of the ethnology of the Tuikish dominions. 

Dr. Michael Foster is pre]>aiing a Text-book of Physiology 
for the use of Medical Students and others ; it will be published 
in November by Messrs. Macmillan and Co. 

Messrs. Macaiillan and Co. have published as a shilling 
pamphlet Dr. Richardson’s addres*., “ Ilygeia, a City of Health,” 
which he delivered last October at the Meeting of the Social 
Science Association at Brighton. 

Mr. W. F. Hpsr AND has been selected as secretary and regis- 
trar to the Yorkshire College of Science, and secretary to the 
Leeds Philosophical and Literary Society. Mr. L. C. Miall 
retains the office of curator of the society’s museum, also liolding 
the professorship of biology at the college. 

The 'J'lmes Paris correspondent states that in digging the new 
basin at St. Nazaire, animal remains, tools, weapons, and 
utensils have been found in a sandy stiatum six metres from the 
surface. Last year a dolithocephalous skull was found near the 
.same spot, which Dr. Broca declared to belong to the age of 
stone. 

The Council of the Paris Obscrvatoiyhas resolved to attempt 
the manufacture of object-glasses by machinery, instead of by 
hand. The mechanical cutting of flint and crown glass will be 
executed by M. ].essautre, the well-known clock-maker, who 
prepares tlie optical part of Fiench lighthouses by machinery. 

We regret to see that the Italian African Expedition has been 
so badly treated in its progress southwards, that Capt. Martini 
has had to go to Rome, deputed by the Marquis Antinori, to 
request assistance. Most ot their baggage has been stolen or 
destroyed, and every possible obstruction thrown in their way. 

The additions to the Zoological Gardens during the past week 
include a Macaque Monkey {Macacus lynomolgm) from Mau- 
ritius, presented by Dr. J. F. Blackley ; a Greater Black -backed 
Gull {Larus viatinus) European, presented by Mr. W. J. 
Stebbing ; two Common Barn Owls \Sinx flammea) European, 
presented by Mr. Thomas May; a Long-eared Owl {Oius vul~ 
i>aris) European, presented by the Misses S. E. P. and A. 
Wane; two Salt-water Tenapins {Clem;/iv^ Urraptn) from 
Galveston, Texas, presented by Mr. J. R. Gillespy ; two Yellow- 
billed Ducks {Anas xanthof Jiyucha) from S. Africa, two Plumed 
Colins {Callipepla picta) from California, received in exchange ; 
two Bron/e-winged Pigeons {Phaps chaJeoptera) bred in the 
Gardens. 

SOCIETIES AA/D ACADEMIES 

Paris 

Academy of Sciences, Aug. 28.— Vice-Admiral Paris in the 
chair. — The following papers were read : — Theorems relative to 
couples of segments having a constant length, by M. Chasles. — 
Sixth note on electrical transmissions through the ground, by M. 
Du Moncel. Placing two zinc plates in two wells i6i metres 
apart, one in a farmyard, the other on the border of a wood, and 
connectftigf with wire and galvanometer, he got a strong 
current. He next made a couple with the two waters, separated 


by a porous vessel, and got a deflection of 80", the electrode in 
the water from the farm well being positive. This water con- 
tained some sulphuretted hydrogen and organic matter ; the 
other was pure ; neither showed acid or alkaline properties. The 
action was peculiar to /inc electrodes (at least as regards direction 
of current). From other experiments he concludes that beyond 
336 metres the resistance opposed by the water of a river remains 
nearly the same, whatever the distance of immersion of the plates ; 
hence this resistance is piobably indistinguishable from that of 
the ground at a distance less than 336 metres. Under the best 
conditions the resistance of tlie ground varies from 4 to 5 kilo- 
metres of telegraphic wire, and if wells or the like do not inter- 
vene in the communications it may sometimes be enormous. — 
On the periodic comet of d’ Arrest, by M. Leveau. He gives an 
cphemeiides to enable astronomeis to observe this small comet on 
its retuin in 1877. (It was first observed in 185c, and its period 
is about 64 years.) — Letter from M. Wolf to M. Le Verrier. 
M. Weber, at Peckeloh, on April 4 last, at 4.25 p.m., .saw a . 
round spot on the sun, which was seen without spot on the 
morning of that day, and also ot the next day, at Peckeloh, 
Zuriob, and Athens. — Observations on the Planet 165 ; positions 
of some vaiiable stars, by Mr. Peters. — Stars near the pole star, 
by M. (le Boe. Besides the known companion there are two 
otheis much nearer and fainter. He observed them first in 
i86q and has this year verified their existence. They aie probably 
subject to varying brightness and rapid movements round theprin- 
cijial star ; and they are perhaps best seen with small objectives. 
— On alcoholic and acetic fermentation of fruits, flowers, and 
leaves of certain plants, by M. de I.uca. Flints, flowcr.s, and 
kaves in a limited atmosphere of carbonic acid, hyrlrogen, or air, 
or in vacuum, undergo slow fermentation, liberating caibomc acid, 
nitrogen, and sometimes hydrogen, and forming alcohol and 
act lie acid, without intervention of any ferment. In a close vt.sscl 
the pbenomena aio incomplete, owing to ]>ressuic of the deve- 
loped gas ; but, with ordinaiy piessure maintained, neilhci sugar 
nor slaich will be found after the development of gas lias ce'ased ; 
in tin 11 ])lace arc alcohol and acetic acid in abundance. The 
hydiogon liberated is doubtless from decomposition of mannitt, 
which is a sugar with excess of hydrogen. — Influence of jnne 
forests on the quantity of lain wdiich a country leceives on the 
hygrometric state of the an and on the slate of the soil, by M. 
F.iuliat. C’ompaiing the rain-fall for fourteen months on a ]unc 
finest and a .sandy plain 300 meties off, he finds a diffeieiice of 
83 min. in favour of the foimei, or more than 10 per cent, of Ihe^ 
laiii-fall on the open gioiind (the difference was only 5 pei cent,' 
111 the case of oaks and witch-clms). The annual diffeicncc in 
satin ation was (in favour of the air above tlie pines) len- 
hiindrcdth',. Of 7^7111111. of water which fell, the foiest ground 
rectived 471 mm. — M. Faye, in ]aescntmg Nos. 39 and 40 of 
A''t>ononmchc MittheihtJt^cUy made refeience to M. Wolfs le* 
searches on sun-spots an 1 tcricstrial magnetism. The last mini- 


iimm was III 1807, and as the petiod is li,’, years, we shoiik’' 
have looked for a mininuim in 1878, instead of whidi it h.r 
occuried between the end of 1875 bcjpnning of 1876, 
showing a iciuaikable anomaly of more than two years*, 'khi 
variation, of the needle aie shown to follow the sun-spots with 
singular fidelity. 
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THURSDAY, SEPTEMBER 21, 1876 

ZITTEVS HANDBOOK OF PALAiONTOLOG V 

Ha>tdbuch dcr Pnlccontoloi^e- Unter Mitwirkung von W. 
Ph. Schimper, Professor an der Universitat in Stras- 
burg. Herausgegeben von Karl A. Ziltel, Professor an 
der Universitat in Munchen. Erster liand. Erste 
Lieferung; mit Original-hol/schnitten. Munich, 
1876 : R. Oldenbourg. (London : Williams and 
Norgate.) 

A WORK bearing on its title-page the well-known 
names of the Professor of Geology in the University 
of Strasburg, and the Director of the Royal PaLconto- 
logical Museum at Munich would, under any circum- 
stances, command attention, but one addressed to so 
laige and so varied a circle as that for which a handbook 
or text-book is ordinarily designed, becomes, under such 
auspices, especially noteworthy, and although the first 
pait only has as yet appeared, it can scarcely be thought 
too soon to biing it undc'r the notice of such of the leaders 
of Na'iukk as do not habitually see Continental scientific 
publications. In few departincuts of science does there 
exist the same need for a modem text-book as in general 
paleontology, especially for a treatise suited to the recjuirc- 
ments of the student- -something broader in scope than 
the fashionable “ science primers ” on the one hand, and 
without the elaborate details of special memoirs on the 
other — but it is at the same time true that the satis- 
factory preparation of a manual embracing so wide a 
subject needs qualifications of an unusual soil. The 
opening part of the present woik has therefore a hearty 
reception assured to it, nor if succeeding instalments 
bear out the promise of the first, can any leasonable 
anticipations be disappointed. Ihe aulhoiship of the 
book is to be apportioned in the following manner. It 
is to be completed in two volumes, the first of which, 
devoted to Palieozoology and containing also the Intro- 
ductory matter is entirely in the hands of Prof. Zittcl. 
Of the second volume, one division, that on i^aiccophy- 
tology, is undertaken by Prof. Schimper, and the other, 
on Historical Paheontology by Prof. Zitlel. 

The part before us commences with a chapter of Pre- 
liminary Notions, and then one on Geological Succession ; 
these are followed by a very interesting Historical Summary 
of palmontological discovery, from the earliest allusions 
to fossils in the writings of the Greek historians, down to 
the piesent day. A fourth section is devoted to Bio- 
logical Considerations, and this is succeeded by a classified 
Bibliographic List of standard works in the several depart- 
ments of the subject. These together form the Introduc- 
tion, and little need be said concerning it, except that it 
^ is all well done. It is worth while to quote a single 
passage from the biological section which well deserves 
the leaded type in which it is printed- it is on the 
' < question of “ Species," and runs thus (page 46 - the 
italics are our own) All those individuals, or remains 
individuals, are regarded as belonging to one species, 
\ which have a number of constant characters in common, 
& and w ich, independent of distribution in space or time, 
constitute, as a whole, a well-defined form-group, which 
indeed may be connected by many passage forms (but 
VOL. xiv.-^No. 360 
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not completely) with other form-groups.*^ An excellent 
and practical definition in the face of the prevalent custom 
of re-naming the same zoological form every time it ap- 
pears in a new area, or at a fresh geological horizon, and 
one worth enforcing, if it were only in the interests of 
the next generation of palseontologists. Were the prin- 
ciple embodied in it generally adopted, the exercise of 
common sense in the estimation of the biological signifi- 
cance of minor characters would be sufficient to clear our 
fossil-lists of hundreds, nay of thousands, of the superfluous 
specific names with which they are at present crowded. 

Systematic Palaeontology is introduced by an outline of 
zoological classification based on the arrangement employed 
by Claus in his Grundzuge der Zoologic,” in which the 
animal kingdom is primarily divided into seven sub-king- 
doms rR()T()Z( )A, CO.LENTERATA, EcHINODERMATA, 
Vermes, Molt, usca, Arthropod and Vertebrata. 
The portion of the Handbook now issued treats of the 
first of these— the Protozoa. This group is subdivided 
into three classes, MoNERA, RiiizopoDA, and Infu- 
soria. The Monera are but slightly represented amongst 
known fossils, and the Infusoria not at all, so that, prac- 
tically, the part amounts to a synopsis of fossil Rhizo- 
poda. Sponges, it is to be noted, are referred to the 
Ccclenterata, of which sub-kingdom they form the lowest 
section. 

The Monera are sufficiently treated in a few pages 
embodying a brief summary of the various researches on 
Coccoliths, Coccospheres, Cyatholiths, Discoliths, and 
other microscopical bodies of which the precise signifi- 
cance may still be regarded as more or less sitb judice. 
The class Rni/opoDA is subdivided into three orders — 
Foraminifcra^ Radiolaria^ and Lobosa^ the last-named 
having, of course, no fossil representatives. The horn- 
mini/na are described, in brief, as Rhizopoda withmany- 
chambered or single-chambered calcareous, or less fre- 
quently arenaceous or chitinous tests ; the Radiolaria as 
Rhizopoda with ditferentiated sarcode-body, having cen- 
tral capsule, and very regular, radiated, silicious skele- 
tons. A detailed account of the zoology and literature 
of each Order is given, and the subordinate groups are 
then treated ^ndatim. The arrangement of the Fora- 
minifera is largely drawn from the labours of Messrs. 
Carpenter, Parker, and Jones, but it differs in two mate- 
rial points from any classification hitherto proposed, and 
to these it will be necessary briefly to allude. 

In the arrangement proposed by the above-named 
English authors as well as in that of Prof, von Reuss, pub- 
lished about the same time, the Foraminifera were divided 
into two Sub- orders, I ?iiperforata and Perforata^ accord- 
ing to the condition of the test in respect to the minuter 
pseudopodial passages, and in so far no change is 
suggested. It has been customary hitherto to divide the 
J mprrforala into three families characterised by chiti- 
nous,” ‘‘ porcellanous,” and “arenaceous ” tests respectively. 
Dr. Ziltel, after separating the chitinous forms, divides the 
remainder without reference to shell-structure, into two 
families — Cornuspiridee and A fi/io/id^rj each of which con- 
tains both opaque-calcareous and sandy forms. The very 
names, as used to distinguish two large groups, are some- 
what anomalous, as it may be clearly shown by the study 
of recent specimens, tl^t the Cornuspirce are only non- 
septate Miliolce, i\partfrom nomenclature, there iS perhaps 

y 
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something to be said for this method of treatment, but 
the "question is whether the difficulties it entails are 
not greater than those it is intended to avoid. The 
arenaceous and porcellanous types have one important 
character in common, in the imperforate condition of the 
test ; and there is yet another peculiarity which some of 
the members of both groups possess not shared by the 
Perforata, namely, the tendency exhibited by such forms 
as tolerate brackish water {Miliola and Trcchammina) 
to assume a more or less chitinous or membranous invest- 
ment in proportion to the decreased amount of mineral con- 
stituents held in solution ; whilst under similar conditions 
the shells of the more highly organised perforate forms 
{Polystomella zxi(\Nonionijia) become thinner and more 
delicate, but never change their essentially calcareous 
nature. On the other hand, it can be easily shown that 
the Globiiperinida have more points of connection w'ith 
the arenaceous group than the Miliolidn have, for whilst 
the latter furnishes but few examples with any approach 
to sandy shell-texture, the former has a number of 
types which might with good reason be associated with 
some which have hitherto been classed amongst the 
Lituolida, to form an intermediate group, calcareous and 
perforate under ceitain circumstanceb, arenaceous and 
imperforate under others. 

The truth of the matter is that the variations of the 
Foraminifera are too multiform and the connection of the 
members of the Order one vnth another is too close to 
be well adapted for divisional classification, ])ut they lend 
themselves readily and naturally to arrangement in linear 
sc'ries. Thus, in the first family of the English classifi- 
cation, Miliolida, wc find a large assemblage of forms 
of various degrees of complexity, but having, with 
trifling exception, compact, non-porous shells. In such 
forms as (2aui(jae/ocali/ia aipiilNiina7is and its fellows, the 
porcellanous " overlaps the arenaceous ” series, ren- 
dering complete separation on the basis of shell-texture 
impossible. Next in order come a number of types 
essentially and invariably arenaceous — a series by no 
means uniform in the structure of the investment or even 
in the materials of which it is composed, but all compo- 
site, imperforate, and opaque. These give place to another 
intermediate set, partaking more or less of the characters of 
the “ arenaceous ” and the “ perforate ” groups, comprising 
such genera as E7tdothy7'a, Valvuh^ia, Texiularia, BuU- 
viina, and the like, that are, it may be, clear-shelled and 
imperforate, sandy and imperforate, sandy externally but 
with a perforate shell as basis, or even hyaline and perforate, 
the mere size of the specimen having apparently much to 
do with the nature of the test. These supply any required 
number of transitional steps to the uniformly perforate 
types which constitute the highest group. Wc need not 
dwell further on this subject. To the systematist it is 
one of considerable difficulty, from whatever point it is 
vie^/ed, and unless some better basis for classification 
than the minute structure of the shells of these little 
animals can be suggested, it may be a question whether 
an increase in the number of families by the recognition 
of an intermediate group, or possibly of more than one, 
would not be the course open to the fewest objections. 

The second point that demands notice is the recon- 
struction of the important family Nummulinida ; for 
practically the characters assigned to it in the work before 


us would result in nothing less than reconstruction, if 
literally read. It is not needful to reprint the entire para- 
graph relating to the subject, for its essential element may 
be stated in few words, viz., the reliance on a complicated 
interseptal canal-system, as the characteristic feature of tluj 
Nummuline group. As one consequence of this limitation, 
and it is only one out of many that must ensue if consist- 
ently carried out, the genera Amphistegina and Arcluc- 
discus are placed amongst the Globigcrinida, That there 'S 
some priuid facie ground for the change may be taken for 
granted, or it would not have found favour wdth so com- 
petent an observer as the author of the Handbook, but the 
more it is investigated the more we think it will appetr 
that reliance on a single character of this sort is suited to 
the exigencies of an artificial system, rather than to the 
exposition of natural relationship. As the point in ques 
tion is one of great importance, and involves the principles 
on which accepted methods of classification aie based, it 
may be worth while to illustrate its general bearing by 
one or two instances of the results that would follow the 
adoption of a hard and fast definition of the nature pro- 
posed. Take for example the well-known ^<^VitXc\Polysto' 
incUa and Nontoiiina—ty\it'i so closely related that th*.i 
latter is often treated as a mere sub-genus of the former, 
and is perhaps best so regarded. In its higher modiiica' 
tions PolystouicUa has a very complicated canal- system, 
whilst no trace of such organisation has ever been traced 
in Noiiionimu On the other hand, turning to the Gtx - 
JJIGLRINIDA, wc find that Natalia (proper) in its highest 
modifications has also a w^eil-dcfined and complex canal - 
s>stcm, and the same, moreover, is easily rcc'ogniscd iu 
Caharina; so that this character, even according to Dr. 
Zittebs arrangement of genera, is not an exclusive feature of 
the Nummuj.injda. Prof. W. K. Parker, than whom fi w 
have better/ight to be heard on such a point, regards W inphr 
slcgiua (though a true generic type) as bearing a relation to 
Aui/ufiulifia, similar in kind if not in degree to that which 
exists between Aouiouiua and Polystoiuella, It is true 
that neither in A/uphisfegi/ia nor in ylrdia’d/scus has any 
true canal-system been demonstrated, but it must be 
recollected of the latter type that it has no septa, and it 
is possible that the double tubulation occasionally observ- 
able in its supplementary skeleton may represent this 
sj ecial organisation in a rudimentary condition. That 
PolystojHclla is a more highly organised type than Roialia, 
and NiiiiimuUua presents a distinct advance upon either, 
and that in ipcucral terms the fact may be demonstrated 
by the relative complexity of the structure of the test, is 
hardly open to question. What is here contended for 
is this — that throughout the Foraminifera in each group 
comprising the modifications of a single central type, or 
of two or more closely allied types, there may be traced a 
regular series of subordinate forms gradually increasing 
in complexity of organisation, and that these cannot be 
separated in a system of classification without doing 
violence to the order of nature. Iti the types to which 
reference has already been made, srch a sequence is easily 
found. In Rotalia, the minute .hin- shelled, brackish- 
water R. 7iitida presents the very simplest morphological 
characters ; A\ Beccarii with its double septal walls marks 
a distinct advance, and, omitting a multitude of inter- 
mediates, R, Schroeteriana exhibits the highest develop- 
ment with a complete interseptal canal-system. In Poly- 
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stomdla the most elenuntary variety of the type is found 
in the thin-shelled, simple Nojiionina depn'ssitla of 
brackish-water pools, whilst N, asterizans and Polysto- 
Diclla crispa lead up to the complex P, craticnlata^ which 
is the parallel of the highest Rotalians. In like manner 
with Nummulina, though, as might be expected, the suc- 
cessive steps of differentiation are more distinct, and, as 
far as our present knowledge goes, further apart, it 
appears more consonant with analogy and more in 
accordance with natural order to regard Ari/urd/sn/s and 
Anip/iistea^ina as closely related forms of inferior organ- 
isation leading up to the perfect type. The striking 
similarity in the general minute structure of the shell in 
these re})uted Nummulinc forms is confirmatory evidence 
not without value. The alterations rendered necessary 
by the adoption of the “ presence of a canal-system ” as 
the essential character of the family, could not stop where 
J)r. Zittcl has left them ; Nonionina and FuMiliiia would 
have to be transferred to the Gl<)1U<tKRjnii)A, whilst 
Ccikarintiy Tinoporus^ and some of the true Roialia' must 
under the restricted definition be severed from their 
natural allies to be placed amongst the Nummuijnida — 
changes that would find but little favour amongst students 
of the Rhi/opoda. 

There are many other little points in connection with 
the treatment of the Foraininifcra that arc open to criti- 
cism, favourable or otherwise, but as they do not affect 
the general usefulness and value of the work, it is neculcis 
to extend an already lengthy notice by their examination. 

The Kadiot^akia, better known perhaps under Ehren- 
berg’s name “ Polycyslina,” form a much more manage- 
able Order, and one which, in the present state of our 
know Edge, lends itself comparatively readily to artificial 
subdivision. Ihe Jitcniluie of the subject too is com- 
paratively limited — that of the successive stages of investi- 
gation being summarised in the standard memoirs of 
I’rofessors Ehrenberg, Johannes Muller, and Ernst 
lia'ckcl. 'fhe classification adopted by Prof. Zittel is 
with but little moclitication that elaborated by Piof. 
IJ,eck».l for his magnificent monograph. The entiio 
Order is divided into fouitceii pnnci])al Groups, founded 
for tlie most i)art on the geometrical characters of the 
silicioiis skeleton. Out of the fourteen Groups, notwith- 
standing the enormous number of individuals and of 
species found in the early and middle Tertiary de])osits 
of Piarbados, Bermuda, North America, and the Medi- 
terranean borders, only about onc-half aie known to have 
fossil representatives. 

The Radiolaria make their appearance at a much later 
period of the earth’s history than the Foraminifera and the 
pnrt they have had to play in the formation of successive 
geological deposits has been a much less important one. 
Doubtful specimens have been found as far back as the 
Tnassic beds of St. Cassian, but of too obscure a nature 
to yield satisfactory evidence as to geological range, and 
the same may be said of some that have been described 
of Jurassic age. in the Upper Chalk, however, well-defined 
and characteristic forms have recently been discovered by 
Dr. Zittel. In the earlier part of the Tertiary epoch the 
group assumes considerable importance, and from that 
time to the present Radiolaria have formed a frequent if 
element of the fauna of deep water. 

1 he first part of the “ Handbook ” refers, in the main, I 


to fossils belonging to one division of the Animal King- 
dom, and it has therefore been necessary to dwell on 
points in which the mode of treatment differs from that 
which has hitherto prevailed, but the questions which 
have been adverted to in detail have a special and limited 
bearing, and do not materially affect the work in its 
wider aspect as a manual of palaeontology. Of its excel- 
lence, when complete, as a student’s text-book, and of its 
prospective value to the working pakeontologist, the pre- 
sent instalment gives abundant promise. 

There is but a word to add on the illustrative wood- 
cuts. To those who recollect the beautiful drawings that 
accompany that section of the ‘‘ Novara-reisc,” which is 
devoted to the Foraminifera of Kar Nikobar, the name of 
Dr. Sch wager will be sufficient guarantee for accuracy and 
finish, and it is only needful to say that the draughtsman’s 
hand has lost none of its cunning and that in the present 
work the illustrations, which arc for the most part new, 
are singularly apt and effective, though, in the copy 
before us, occasionally somewhat marred by defective 
printing. H. B. Brady 


OUR BOOK SHELF 

Handbook's for the Ghu^ipow Mcctino of the British Asso- 
ciation . — I. “Notes on the Fauna and Flora of the 
West of Scotland.” 2. “ Catalogue of the Western 
Scottish Fossils.” 3. “Notices of some of the Piincipal 
Manufactures of the West of Scotland.” ((Bingovv ; 
Blackie and Son, 1B76.) 

As there are satisfactory guide-books to Glasgow and the 
West of Scotland already m existence, it would have been 
supeiflnous in the Local Committee to have compiled 
another general work of the same kind. It was, however, 
a happy idea to publi&h tlie three volumes which we have 
only now received, as they contain just such special infor- 
mation as cannot be readily obtained, but which it is to 
be su})posed the many votaries of science who were 
recently assembled in Glasgow would be glad to be fur- 
nished with. The volumes are well printed, of a handy 
size, and, so far as wc have been able to test them, 
carefully compiled by competent men. In the volume 
devoted to the fauna and flora, Mr. E. R. Alston de- 
scribes the mammalia, Mr. Robert Gray the birds, Mr. 
Tcter Cameron the insects, Mr. James Ramsay vascuDr 
flora, and Dr. J. Stirton the Cryptogamic flora. To vol. 
ii. is prefixed an Introduction by Prof. Young, on the 
geology and paleontology of the district, the catalogue 
Itself being compiled by Messrs. James Armstrong, John 
Younj^’, F.G.S., and David Robertson, F.G.S. This 
volume is illustrated with four plates of fossils. In the 
volume devoted to manufactures, Mr. St. John V. Day 
writes on the iron and steel industries, Mr. John Mayer 
on the engineering and ship-building industries, Mr. 
James Paton, Curator of the Glasgow Industrial Museum, 
on the textile industries, and Prof. John Ferguson on the 
chemical manufactures. Considering the haste with 
which these volumes must have been compiled, they arc 
wonderfully complete and well arranged, and if the pub- 
lishers are careful to keep them up to date and exte-nd 
them in a new edition, they might become of permanent 
value. Prefixed to each volume is a sketch map of the 
country surrounding Glasgow, with its general geological 
features. 

The Trccdifter; or, A Ne<io Method of Transplanting 
Forest 7 rees. By Col. George Greenwood. Third 
Edition. (London ; Longmans, Green, and Co., 1876.) 

This is a book of some two hundred and thirty odri pages, 
eleven pages of which are devoted to a description of the 
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tree-lifter and of its advantages in transplanting large 
trees. The principle of transplanting trees with a large 
ball of earth attached to the roots is, however, so well 
known, and tree- lifters of similar construction to that here 
described are now so generally used, that we follow the 
example of the author in his brevity, and simply dismiss 
this part of the subject which he calls the “ practical part 
of transplanting,” and turn to Part 2, which is devoted to 
the “ theory of transplanting, or physiology of trees in 
reference to transplanting.” It is apparently for the pur- 
pose of recapitulating and condensing the views of various 
authors of acknowledged reputation in the several branches 
of vegetable physiology, and of expressing his own 
opinions thereon, that the author has put this book to- 
gether, all that is really directly connected with the title 
being contained, as we have before said, in the first eleven 
pages. The author, however, at the beginning of Part 2, 
candidly sa>s : Before entering on physiology, I would 
say one word to defend myself from the charge of egotism 
and plagiarism. When I mention Sir Humphry Davy, I 
may say that immortal names are among those who have 
wtitten on the physiology of trees ; yet so much doubt 
and difference prevail among the authors on the subject, 
that one cannot adopt a single opinion without opposing 
many, held by minds, perhaps, as clear and comprehen- 
sive as Sir Humphry’s. It is, then, to save the readers 
time if I lay down as certain what men have doubted or 
controverted, or if 1 use the words, ‘ 1 think this,’ or < I 
think that,’ in stating other people’s opinion.” 

Space will not permit us to follow the author through 
all his reasonings; it will suffice to mention that no 
less than forty-one pages arc given to the considcia- 
tion of the subject of the course of the sap, in which the 
author tilts at several well-known English and Conti- 
nental botanists whose theories ure adver:5C to liis own. 
Lindley is the most recent authoiity quoted in the 
original edition, and the opinions of later writers have 
not been embodied in subsequent issues. What we 
have already said will show the character of the book. 
The style of writing may be gathered from the fiist 
paragraph in the chapter on the course of the sap, 
where the author says : “ However much we may dispute 
on the sap gets into the tree, we shall all agree that 
it get in somehow ; and but for Ur. Lindley, I believe 
we should all agree on the lourse which it then takes.” 
Further on, in connection with the theories of the con- 
traction and expansion of the wood, caused by alternating 
heat and cold, and of the pumping action from the mo- 
tion caused by wind, Col. Greenwood writes : “ Look into 
the hot-house and the hot-bed. In these neither of these 
causes exists. Not a breath of wind enters ; nor is 
any alternation of heat and cold allowed. Yet in these 
the ascent of the sap is freest. And if we look out of 
doors, I should say that the sap would be a slow traveller 
if its ascent depended on wind and cold. Here, then, I 
cannot back the favourite, and have a sort of blind leaning 
for Tur^csccnct\ or Swelling, a dark horse, certainly, and 
I am all in the dark about him myself ; ” and the author is 
in a similar state of gloom upon other points besides. 

Practical Portrait Photoj^raphy, by Wm. Heighway. 

(London : IMper and Carter, 1876.) 

author of this little book of 152 pages has endea- 
voured to provide simple and intelligible rules of work- 
ing,” as he states in his introduction, so that those who 
take up photography as an art should be helped over a 
number of difficulties certain to occur, and not always 
provided against in more ambitious works. 'J’he lessons 
chiefly enforced are cleanliness and accuracy in preparing 
the requisite solutions, and method in carrying out the 
rest of the processes ; though these lessons may seem 
trite to^^he regular student of science, they are no doubt 
much needed amongst photographers who are not at the 
same time practised chemists. 


The necessary instructions are well and carefully given 
and the author has omitted no point of importance^ 
taking the reader seriatim through every detail from* 
cleaning the glass plate to finishing the paper print! 

We notice some errors in chemistry, where the author 
has given reasons for some of the processes, which we 
hope will be corrected in a future edition. R. j, 


LETTERS TO THE EDITOR 

\^T7ie Editor does not hold hwi self responsible for opinions expressed 
by hts cot respondents. Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 
No notice is taken of anonymous communications. "\ 

On the Discovery of Palaeolithic Implements of Inter- 
glacial Age 

I HE opinion that palaeolithic man was a post-glacial being has 
been steadily losing ground among certain geologists whose 
.studies render their opinions of considerable weight. Mr. Pen- 
gelly and Prof, kamsay have stated their conviction that the old 
stone folk may have witnessed the commencement of glacial 
conditions, and have lieen driven south by the increasing severity 
of the climate, i’rof. Dawkins has expressed his belief that 
while our rude ancestors liunted the elephant, glaciers still lin- 
gered in our mountain-valleys. Mr. Tiddeman goes further, and 
ascribes, to them an inter-glacial age, and, as it seems to me, 
proved his point !>y the discovery of implements and a human 
bone beneath glacial-clay in the Settle Cave. Mr. James 
(ieikic boldly advanced the r j)inion that all our pakeolitliic im- 
plements are of inbr-glacial age, and an intimate 1 lowledge of 
the glacial beds and gravels of the central and caste n counties 
led me independ< ntly to a simdar conclusion. In making this 
Jasl si.fcmeni 1 p.arlicularly dcsiie it to be understood that no 
claim is preierred to the theory as my owm, for while I was 
almost fcirtul of my temerity in even thinking such things, my 
fiiend Mr. Goikie had brought his great stores of knowledge to 
beai upon the point, and lias m.ide it jieculi.irly hi.s own. 
Nevertheless the fact that two geologists winking independently 
in ditieient districts should arrive at .similar conclusions is no 
mean argmiunt in our favour. The eviilcnce upon which my 
convictions are based is given in my “ (Ecology of the Fen- 
land,” and in my “ Manufacture of Gun-flints,” cK:c., to be shortly 
issued by the Geological .Survey, and in tlie forthcoming edition 
of the “Great Ice Age.” 

Mr. Geikie has }>roved, and the work of Mr. I'iddemaii, 
myself, and others, has confirmed tin* observations that the 
glacial epoch, instead of being an uninterrujiled ]>criod of cold, 
was one of fluctuating climate, there being known at least four ice 
ages with intei veiling cold, mild, and warm epochs. The greatest 
severity of cold took place towards the eaily part of the Great 
Ke Age, and the great chalky bouldet-clay which extends 
neatly to tlie ihames was then formed ; 110 subsequent ice- 
.sbeet having Iclt iU traces further south than Lincolnshire. 
Tiavelhng northwards from East Anglia we find this boul- 
der-clay running under the purple boulder-clay, and this 
again overlaid .still further north by a yet newer glacial bed. 
d'hesc are well-known facts accepted by all geologists, but as 
tlie old chalky buuldcr-clay has unfortunately been named the 
“ upper ” boulder clay, it has been supposed to mark the 
close of the glacial epoch, wlieieas it is only ** upper ” so far as 
East x^iiglia is concerned, and merely marks the last glaciation 
of that area, the more northern districts having been more than 
once glaciated since then. The East Anglian ” upper ” boulder- 
clay IS probably as old as the Lancashire “lower” boulder- 
clay. 

In consequence of th’.s confusion of terms, the beds which 
overlie the chalky boulder-clay have been confidently relegated 
to post-glacial times, whereas all that can be determined by this 
superposition is that they are “ post-boulder- clay.” From valley 
and other gravels occupying such positions, great numbers of 
paleolithic implements have been obtained, especially from the 
basins of the rivers Lark and Little Ouse. Wherever bones 
are found in these gravels they belong to what Prof. Dawkins 
calls the pleistocene, and not to the pre-historic fauna ; and this 
mammalian fauna is continued into the estuarine gravels of the 
Fenland, which contain extinct shell.*', such as Cyre/ia jlnmtnalis, 
a shell which has often been found in gravels yielding palaeo- 
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it-hic but never in beds yielding neolithic implements, 
travel northwards, say to Ilessle, these O^rtin-bearing gravels 
l^seen to underlie boulder-clay newer than he uoper one 
of East Anglia; and in cave deposits still further north, beds 
yielding the .same pleistocene mammals appear m similar situ- 
ations, notably in the Victoria Cave at Settle Now bearing m 
mind that in East Anglia, &c., where these beds are best deve- 
loped, tbcie has been no subsequent glaciation to sweep them 
bodily away, or show their age relativi ly to the glacial epoch, it 
seems to he a legitimate deduction that they are of inter-glacial age, 
'when we find that to the north, wherever fragments have escaped 
destruction, they are overlaid by glacial beds. This is the con- 
elusion to wbich Mr. Tiddemnn arrived from .a study of the 
Victoria Cave deposits and an intimriie acquaintance with the 
nlacial 'pl'enoniena of the distiict, .and my own work in the 
Finland and Kast Anglia ltd me to a similar result. Mr. J. 
Geihie has, howevt r, done more than any one to develop this 
idea and was the first to propound it. Tie claim.s, then, that no 
iiala olitliic implement is of post-glacial date ; and when we 
rcllect upon the vast changes which have occurred .since ])al \‘- 
o’ilhic tunes in the physic d confu^mration of the country, in the 
mammalian fauna — chanties which are even impu-ssed upon the 
stable infillus s the theory appears more than probable, and the 
difficulties which surround the po.st-L^lacial hypothesis steadily 
inric'i'^e. 

Vab' olithic impleim nts, however, aic not all of one a<'C (it 
wouhl be ‘'trill ’c indeed if they wen*), though it i vtry difficult 
to dliciminalc their rblativc antiquitv. J liavc been much sl*ii k 
with the at^cfl aspect of certain of the nidei lofils as compand 
vith seme of the better finished oiv • and wnh the stones in the 
gnvel in vhich they occur, and this j^ave nn hopes of tiacing 
such looly to an older depi . it. a di sire hieh has been abumlantly 
fultillffl, and rtunaikably confiims my fiieiid Mr. J. Gcdcie’s bold 
.suinii'-e. 

Here and there alone son e of the minor valley sides around 
llrjindoii aie ]iic‘,eivcd ])atehes (*f ' lick-cirth, which are valuable 
as affoulinj; tlie only vvoibable clay in the fii'-ti ct. Whenever 
tlie-e beds .arc 11 exjjostd tiny aic seen to und ilie the chalky 
bouhlei-el.ay . Of this time cannot be the slightest doubt, tor 
the j^lacial bed is I) pitally devehqrcd and not ni the slightest 
ck’i^rce le'Ccrislnicted. In these beds I have been so lojtunafc 
rs to find pnlaolitlnc iiiqdements in two jilaccs ; and in one of 
them quantities of bioken bones aiuf a few fie-li-water shell-. 
The inqiliuiu ills are of the oval type, boldly chip])ed, bnf with- 
out .any of the finer nork which distin^iiislies the lielter made 
pal. T olitli'c implements. Altlionuli it u-iuld be rash to lay too 
^r<.al a sfuss upon the cliai.ac'ers of tin se iinjilenn ills, it is, 
neveilln K’s-, worlliy of remark that tluy <h> belong to the 
crudest tyj e. h'qually iouf.;h sp< cinmi', aie found in the j^ravels 
above the b )ulder-clay and evenamonc; ncolilhic finds, still these 
very antique iin]ilemenls ceit.iinly do seem to belong to an eailier 
staj;e of civilisation if we regard tliem as examples of the best 
wo kinanship of their niakeis. 

The intciest atlachiiiy; to Ihe-e specimens lies in their exceed- 
ing .antiquity — nn antiquity greater than can be .ascribed with 
certainty to any otheis. T have shown this boulder-cl.ay to 
belong to the earlier j-art of the ice ago, and beneath it the.'^e 
tools were found. 1 am not yet certain whetlur they belong to 
the so-callcd “mi Idle glacial ” sciies of Mr. Senrles Wood, jun., 
to a somewhat newer dale, or to a preceding pc’riod, for the beds 
lie directly upon the chalk. This much, however, is certain, that 
they conclusively prove man to have been a denizen of our land 
before the culmination of the glacial epoch. 

Another j^oint is deserving of notice. The tools are decidedly 
<^f paleolithic aspect — the difTereiice between them and those 
^hich overlie the boulder-clay is slight in conqiaiison with the 
differences between the latter and neolithic implements. Who 
shall say how long East Anglia was swathed in icc? Yet that 
interval was not long enough for man to advance greatly in Ids 
nianufactures, and it appeals to me we have lure another argu- 
ment in favour of the glacial age of all palaolithic tools .and 
theory which relegates them to after the close of 
t e ice age. it seems to bring the brick-earth tools and the 
^’'‘P'ements closer together, and withdraw them still 
further from the newer stone 

bones are examined and the suiwey of the 
J^^^'Mdeted, 1 hope to write moie fully upon this 
indite a few preliminary notes in the 

p at they may prove interesting to brother geidogists. 

SVDNItY B. J. Skertchly j 


As we 


The Inverse Rotation of the Radiometer an Effect of 
Electricity 

In my communication published in Nature, voJ. xiv. p. 288 , 1 
endeavoured to show that the direct rotation of the radiometer 
was an effect of electricity. Before attempting to explain the 
inverse rotation it will be necessary to expound briefly some new 
facts which my electroscopic researches have led me toestabiiah. 

In Older to ascertain the electric state of their inner surface, I 
cxpo.sed to solar radiation glass receivers such as are used for the 
air-]>ump. By means of the proof plane and electroscope I 
found that this surface was electrified negatively, and even to a 
greater degree than the exterior. This excess of energy 1 attri- 
bute to the numerous reflexions from the interior. If, however, 
we hold one of these electrified receivers near the Bohnenheigcr 
electroscope, taking care that it does not come in contact with 
it, the electroscope at once indicates the presence of positive 
electricity. As both the outer and inner surfaces are negatively 
electrified, this phenomenon must be attributed to the electricity 
developed in the interior of the gl.ass itself by its molecular 
polaris.atlon and feeble conductivity. The following experiment 
confirms this explanation. If we icmove from the exterior by 
means of the proof-plane a ]K)ilion of the negative electricity 
an<l then approach, as before, the globe to the electroscope, a 
rcniaik.able increase of positive electiicity is at once shown. The 
same results are observed in the radiometer. 

1 n^xt examined the electric skite of the exterior of the radi- 
ometer globe when placed in pailial obscurity and moistened 
with ether. There are tio signs wh.atever of electricity as long 
as the inverse rotaiion continues, but as soon as the direct rota- 
tio'i commenci'S-on account of the obscure radiations given foith 
by tlie surrounding budi( s — positive electricity manifests itself and 
rapidly inciea'^cs. While in this state 1 exposed the radiometer 
to solar uidiation, and 1 found that this positive electricity re- 
main > quite a long time, .and that, notwithst.anJing the podtive 
ehaige on the exterior, the diiect rotaiion continues with its 
u-u.al rajiidity. 

i'hc fact la-l-nienl’oned cn.abled me to determine, by experi- 
nv lit, the electric state of the inner sin face of the radiometer 
glohc. Only two suppositioTi-* can be made in reg.ird to it : 
ciiher the elei tric .-late of tlie innei surface is dejxndent by 
means of molecular polarisation ujion tlie elecliic stale of the 
cxteiioi, or it is iiidtpi'iidcnt. In the fiisl supposition the in- 
lerioi face is sleet* ified jiO'ilivelv wIkmi the exteiior is electrified 
negatively, and 7 'ue I't’fsd. TJic second supposition may be 
divided info three hyputhests, foi we can admit that the interior 
i- coiist.intly, mukr the same circumstance'^, either neutral, or 
iiegativ-', or positive. Hence we have in all four hypotheses, 
d pnoiif viz. : — 

1. Jnner surface is dependent upon electric state of exterior. 

2. Inner surface is imleptndenl and ncntial. 

3. Inner surface is independent and negative. 

4. Inner suifacc is independent and positive. 

Now of these four hy])othcses the fourth alone is verified by 
experiment. This I have cstalilishcd as follo'vs : — 

In one scries of experiments 1 chaigcd the exterior of the 
radiometer with positive electricity by exposing it to solar 
radi.ation. 

In .1 .second scries I charged the same suiface with positive 
clectri< ity by exposing it to solar radiation after moistening it 
with ether. 

Each experiment comprised two operations. I touched a cer- 
tain number of times the exterior of the glass globe with the 
proof-plane and 1 carefully observed the electroscopic signs of the 
Bohnenberger electroscope when brought in contact with the 
proof-plane ; then I approached to the electrometer the glass 
globe which had been partially discharged by the preceding 
experiment, and I again observed the signs given hy the electro- 
scope. In the case that one of the first two hypotheses ex- 
j>resses the real state of the inner suiface of the radiometei'^under 
the influence ot radiation, on approaching the glass globe we 
should have, in both series of exjieriments, electroscopic signs of 
equal intensity for equal electric charges of the extenor surface, 
manifested by the equality of those of the proof plane. Now 
this does not take place. In my experiments on the approach 
of the globe tlie electroscojiic signs in the second series surpass 
in intensity those observed in the first series. These results agree 
perfectly with the fouilh hypothesis, but are in open disaccord 
with the third. Any one can easily see this, with a little atten- 
tion, by considering the layers of electricity proauced in the 
interior of the glass walls by molecular polarisation. The foiurth 
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hypothesis i?, then, the true one, and the inner suiface is elec- 
trified positively. 

The explanation of both the direct and inverse rotation follows 
naturally from these facts and those communicated in my former 
note. For since the inner surface, when exposed to luminous or 
calorific radiations, is electrified positively, the direct rotation is 
a necessary consequence of the attraction^ ami repulsions which 
this positive electricity exerts upon the free electricity of the 
vanes. This rotation continues when tlie radiometer is sur- 
rounded by lijjht, because a perfectly liomogencous layer of elec- 
tricity upon the inner surface is almost impossible. 

The inverse rotation occurs in two circumstances — 

1, When the instrument, havinjj been exposed to radiation 
which produces^ direct rotation is allowed to cool slowly. 

2. When the radiometer at the t)rdinary temperature is co(>Icd 
suddenly, for instance, by moistening it with ether. 

In the first case, the electricity which the ^lohc acquires when 
exposed to radiation disafipearing very slowly, as experiments 
show, an inversion of the movement can be produced by an in- 
version in the sijjns of the electricity of the vanes. In (act, in 
accordance with the principle cjf reciprocity, the emission of the 
radiations fjives rise in the vanes to a development of electricity 
eifuivalent .and contrary to that which absorption has jiroduccd 
there. By this develojirnent of electricity the vanes would return 
to their neutral state if the electricity jinxluced by absor])tion 
had not passed m part from the vanes into llie rarefied ga^* of 
the globe. Now this passage took ])lace with a grcatei energy 
as the rotary movement ot the vanes had renewed moie fre- 
quently the mass of air in contact with Hence the electric 

effect of the emission will be to change the signs and t<i diuiuiish 
the charge of free electricity of the v.ines. 

In the second case, where the cooling is produced by moisten- 
ing the exterior, the globe remains in its neutial state, bor, as 
I nave above lemarked, during the wlnde time of tlic inveise 
rotation, the cooled surface of the globe gives no signs ol elec- 
tricity. It appears that the cooling itself is not capable of i)ro- 
ducing electricity, but tliat the passage of a ladiation thioiigli the 
surface is absolutely required. In these coiidilioos the vanes 
become charged with negative electricity upon the dark, and 
positive upon the bright side, by reason of the emission, at the 
same time that the ladiations given forth liy the vanes and ab- 
.sorbed by the inner surface of the glass globe electrify the latter 
positively. 

Thus the electric theory of the radiometer exj>lains quite well 
the principal phenomtna which have been observed up to the 
present time. 1 hope to make, hereafter, a study of all the 
particular movements which different oliservers have noted in 
the accounts of their expciiments. I will only say now that 
the most remarkable of them, vi?., the lolation of the radio- 
meter globe, when an obstacle is put to the rotation erf the vanes, 
as discovered by Schuster, is in enluc conlormity with the above 
theory, while it constitutes a very serious objection to the hypo- 
thesis of mechanical impulsion by radiation. 

JosiU‘11 Delsaulx, S.J. 

II, rue dcs Recollets, Louvain 


A Rudimentary Tail 

A DAY or two ago a curious and interesting abnormality came 
under my notice, wliich, I think, deserves mention. I was 
examining the back of a girl, aged about eight, wdieu I saw o\er 
the lower part of the sacnim, in the middle line of the back, a 
small hole, that, on the first glance, seemed like the ojiening ot 
an old smus. 1 w'as told, however that it had been present since 
birth, and I then looked at it more carefully. It had a direction 
downwards and somewhat forwards, and consisted of a reflec- 
tion of the skin entering a more or less circular dcpre.ssion, about 
J inch in diameter, and about ^ inch deep. Not quite i inch 
below its lower border could be felt the pointed extiemity of the 
coccyx, which, instead of having its usual form, curved back- 
wards and rather upwards. On stretching the skin downwards, 
that portion of it entering the depression or hole was raised, 
coming out like the top part of the finger of a glove which had 
been pressed down into the low'er part, and a small prominence, 
about the height of the diameter of a pea, stood up from the 
surface ; and this little sheath was found to cover and exactly fit 
the sharp end of the coccyx. The resemblance this bore to a 
rudimentar^tail was sufficiently striking. 

Jersey Andrew DuNLOf 


The ^EfOLan F or*n.ition on the Lancashire Coast 

In the absence of large worlcs on the subject, has your recent 
Waterloo correspondent seen the Survey memoir of the district 
around Southport in which the phenomena of wund driftage are 
treated in a brief yet quantitative maimer ? The efficient way 
in which pebbles and shelL— as of Mactra stuUot ttm (with which 
the shore is so plentifully covered) — especially when the convex 
side o( a valve is presented vertically towards the direclioii of the 
storm winds, protect a small area to leeward, forming a minia- 
ture crag-anil-tail arrangement, would seem to sugge'-t that a 
solid screen offering an unbioken surface to the action of the 
wind, and nt some distance from the region threatened, would be 
far more useful than the luesent expedients of growing marram 
grass, &c., to consolidate the dunes, or of planting lines of bare 
stakes. Practical men w’ould ca«-ily devise a cheaply constructed 
barnei of old ship-tim’ier faced with ling or other accessible 
material, or j)crhaps use the sand-hills tlieinselves when armoured 
with tabular blocks of stone nude on the spot by some such pro- 
cess as employed in the construction of the sea-walls of the Sue/. 
Canal. J.aml sold for building plots on exposed points ought 
surely to have some adequate tlefcnce against tlic devouring 
sand. Wii.LiAM (Jee 

Manchester, Sc'pt. 15 


OUR ASTRONOMICAL COLUMN 


The To'iai. Solar Eclipse of 1885, Sepp. 8-9. — 
The following elements, though approximate only, will 
suffice to give a pretty fair indication of the circumslance.s 
under which the totality of this eclipse will take place : 


Conpmclum in K.A., 1885, Sept. 8, at yh. iSai. 5<Ss. G.M.T. 

R-A lb; 25 39 

Mo m’s hourly motion m R. A. .. U 

Sim’s ,, „ ... 2 J5 

Moon’s declination ,. 4 30 4} N. 

Sun’s „ . 5 23 40 jV. 

Moon’s hourly motion in declination ... 10 5S S. 

Sun’s „ „ ,, o 57 S. 

Moon’s horizontal parallax ... ... So ^3 

Sun’s ,, ,, 00 

M()on’.s true semi-diameter ... ... 16 lO 

i^ujfs „ „ 15 54 


Hence the central and total eclipse begins upon the earth 
in long. 54' E., lat. 40^ 54' S, and ends in long. 
75” 33' W., lat. 74'* 38' S., and the sun is centrally eclipsed 
at apparent noon in long. 138" 39' \V., l.ii. 57” 40' S. 

The following arc also points upon the central line : - 


Long. Lat. 

173 26 E. ... 40 28 S, 
175 3 K- • 40 34 

177 33 K. ... 40 46 


Long I .at. 

177 5 ^'''- • 41 LiS. 

17159W. ... 4239^5. 


The scmi-diainctcr of the shadow^ in these longitudes is 
about 55'. It would therefore apjiear that observations 
are not likely to be made to any useful purpose, except in 
the southern part of the northern island of New Zealand, 
and here the sun will have no great elevation above the 
horizon. If w^e calculate from the above elements directly 
for Wellington, assuming the longitude of this place 
iih. 39m. 20s. E., and its latitude 41° 17'f wc find — 


h. ni. s. 

J’artial eclipse begins Sept. 9 at 6 18 o a.m, 
Total „ begins „ 7 42 22 „ 

Total ,, ends ,, 7 43 o ,, 

I’arlial „ emls ,> 8 58 o ,, 


Mean times 
at 

Wellington. 


And therefore the duration of totality 38 seconds only, 
with the sun at an altitude of 15^ 

Calculating similarly for one of the points upon the 
central line, some fifty miles north of Wellington, or 
long. 175° 3’ E., lat. 40® 34', the totality is found to com- 
mence at yh. 41m. 3 IS. A.M., local mean time, and to con- 
tinue im. 54s., with the sun at an altitude of i 6 \ 

At Wellington the sun rises at 6h. 21m. 
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AN intra-mercurial PI.ANET (?).-A second letter 
from Prof. Rudolph Wolf, of Zurich, giving ^her Par- 
ticulars relating to M. Weber's observations at Peckelob, 
near Munster,^ on April 4, 1876, was communicated by 
M. Leverrier to the Paris Academy on the iith inst. The 
sky had been cloudless up to noon, and neither spot nor 
f,n-„hr was rematkcd, though the sun s disk was examined 
three or four times, according to M. Weber s custom. 
After noon the sky clouded until between 4 - and s^, when 
it clcaied in places, and the sun was visible from twenty 
to twenty-live minutes. Utilising this interval, M. 
AVeber ne vil pas dc.facule, quoiqu’il eut promend la lunette 
siir toiite Ki circonfcrence du soleil. Tout a coup un 
petit disque bien arrondi de 12 sccondes d’arc se 
montra. 11 se Irouvait ii secondes de temps du 
bord oriental, cl a la mcme distance au nord de Tequateur 
cdlcste (s/'O- b’astroiiome cut le temps dV'xaminer de 
tics-pres le voisinage de la tache, ct nulle part il n’aperf^ut 
le plus imperceptible mouvement dc faculc, nulle part un 
nuage avoisinant. Seul le petit disque fonce^ se ddtachait 
bur Ic fond solaire.” 

The sky soon after clouded, and it was only at five 
o’clock on the lollowing morning that it was possible to 
ascertain that “ the jihenomenon had disappeared from 
the surface of the sun.” The Peckeloh observation was 
made at qh. 2501. P.M., mean time at IJcrlin. It will be 
remarked that the observation leaves something to be 
desired as regards clearness. 

The 1st, 2nd, and 3rd of next month arc dates when it is 
desirable the sun’s disk should be closely examined for 
any abnormal spot. 


TJI/l HRITISH ASROCIATJON 

A MONG the later discussions of the meeting no doubt 
that which has excited most general notice was the 
debate on Piof. Parrel t’s pajicr (^n Certain Abnormal 
C'onditions of Mind.” There can be little question that 
in one sense it dealt with subjects suitable for the depait- 
ment of Anthropology, and the scientific repute of Mr. 
Ciookes, Mr. Wallaf'c, Lord Rayleigh, and Prof. P.irictt, 
necessitates the careful examination of anything they 
may bring forward. Put it is doubtful whether the 
interests of science are best served by the intioduction of 
suljjkcts which are sure to provoke heated and unscientific 
discussion at a mixed meeting like that of the Asso- 
ciation. Dr. McCann did not obtain very much favour 
for his ill-judged and extravagant scheme of endowed 
research which he propounded. A good suggestion was 
thrown out by one of the foreign visitors at the Lord 
Provost's spendid banquet to the principal members of 
the Association, in favour of close union and inter-com- 
miinication between the Pritish and similar Associations 
in other countries. 

7 ’he Gcneial Committee passed the following reso- 
lution relative to the proposed museum of scientific 
instruments That the Council be requested to take- 
steps to urge upon her Majesty’s Government the ad- 
visability of forming a museum of scientific instruments 
-'lucl chemical products, as suggested in the memorial of 
J ^nc last to the Lord l^resident of the Council” The 
Committee also approved a recommendation that in 
luturo the presidents-elect of the various sections be in- 
vited to confer with the general secretaries, preparatory 
to the i.^sue of the first number of the daily Journal 
at each meeting, to arrange the order in which the sec- 
tional addresses shall be dclivcied. Thus members may 
address hearing more than one sectional 

The following is a list of the grants made at this meet- 
^ purposes ; the name prefixed is in each 
ase mat ot the person entitled to call upon the treasurer 
for the amount : — 


45 ^ 


£ 

50 

20 

50 

50 

250 

100 

30 


20 

20 


Mathematics and Physics, 

flEverett, Prof.— Underground Temperature 

/zStokes, Prof. — Reflective Powers of Silver and other 

Substances (renewed) 

Thomson, Sir William. — Measurement of the Lunar Dis- 
turbance of Gravity 

rtTait, Prof. — Thermoelectricity (renewed) 

^rCayley, Prof. — Publication of I'ablcs of Elliptic E'unc- 

tions 

<7joule, Dr. — Determination of the Mechanical JCquivalciit 

of Heat 

izGlaisher, Mr. J. — I.uminous Meteors 

Forbes, Prof. G. — Observation of Atmospheric Electricity 
ill India 

Chewis/r^, 

Allen, Mr. — Estimation of Potash and Phosphoric Acid.. 

Wallace, Dr. W. — Light from Coal Gas 

^iClowes, Dr. F. — Action of Ethyl lhomo«Butyrate on 

Ethyl Sodaceto-acetate (renewed) 

/rArmstrong, Prof. — Isomeric Cresols and the Law' of Sub- 
stitution in the Phenol Series (rcnewcfi) 

Hartley, Mr. W. N.— Double Compounds of Cobalt and 

Nickel 

Brown, Prof. Crum. — (Quantitative Estimation of Atmo- 
spheric O/one 

llaitley, W. N.- Ia(|uul Carbonic Acid in Minerals ... 

OVe/esy, 

rt'1'’.vaiis, Mr. J. — Kent’s (‘avern Exploration 

nLubbock, Sir J., Bart. - Exploration of Victoria Cave, 

Settle 

<ih'.vans, Mr. J. — Record of the Progrc.ss of Geology 
<zHull, Prof. — Underground Waters in the New Red Sand- 
stone and Permian 

t/Herschel, Prof, — 'fhermal Conductivities of Rocks 

i^Biyce, Dr. — Earthquakes in Scotland 

Toj)lcy,' Mr. — Sub-Wealden ICxploration 

y>/(de^>y, 

Gamgce, Prof. — Physiological Action [of Ortlio-, I’yro-, 

and Mcta]>hosphoric Acids 

Hooker, J)r , — Report on the Family of the Dijitero- 

Carpeii 

flrStainton, Mr. -Record of Zoological Lileiatuie 
alluxley, Prof, — Table at iJie Zoological Station nt 

Naples .... 

<rLanc box, Col. — J’.xploralion of Ancient Earthworks 

(renewed) . . 

Lane I'ox, Col. — Instruction.s for the Use of Travcdlers . . . 

S/atisths and luonomic .St u nee. 

oFarr, Dr. — Anthroiiometric Committee (partly renewal). lOO 
^rllubbard, Right Hon. J. G. Common Measure of Value 

in Diiect Taxation 10 

Mithanic^, 

/i-Froude, Mr. W.— Instruments fur Measuring the S])ced 

of Ships (pai lly renewed) 50 

Thomson, Sir William — Secular )'.x])erimcnls on the 

Elasticity of Wires lOO 


15 

20 


100 

100 

10 

10 

10 

100 


*5 

20 

100 

75 

25 

25 


a Reappointed. 


;^I,620 


At the concluding general meeting Mr. Griffith rc.id 
the list of grants, and stated that 2,731 tickets had been 
sold, producing 2,983/. In detail, there had been present 
21 1 old life members, 31 new life members, 318 old an- 
nual members, 208 new annual members, 1,243* asso- 
ciates, 696 ladies, and 24 foreign members. Sir John 
Hawkshaw moved a general vote of thanks to the local 
authorities and officials, especially mentioning Lord Pro- 
vost Bain, Sir James Watson, Mr. Grahame, L)r. BlackiCi 
and Mr. J. R. Napier. He said that the Lord Provost’s 
kindness and geniality of disposition, his intelligence, 
and his power of unlimited work, wore most remar^ble. 
Capt. Gallon, in seconding the motion, said he had never 
come in contact with a more energetic local* committee. 
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The hoopilal ty disph>ccl a^ some of Cv ursiion^ w t^. 
magnificent, .ind the foreign visitors had bet n most 
cordially lercivf d Prof Stokes, of Cambridge, proposed 
thanks to the University of Glasgow for the very gre it 
accommodation it had afforded to the Association ; the 
motion was stconded by Dr Carpenter. Sii Wilhim 
Thomson proposed the vote of thanks to the l^resident 
lie thought Di, Andrews’s presidenry would be be- 
neficial to the Association m miny ways In his 
address there were many things the seiious and 
permanent consider ition of which would ])iove most 
benefii lal to the progress of science and of highei educ i 
tion in the counby Dr. Allen 'Ihomson, the 1 ‘iesident- 
Dcsignati for 1S77, sceonded the motion Di Aidievvrs, 
in losponding, (\pi<.s cd Ins gi itilieition nt tin ck iitihc 
character of the inectin/, which he* thought, would bear 
comparison with any othci All the s'Tuono had been 
above the avenge, ind m Section A nuincious papcis of 
no ordin iiy nnporlince weic icid Ho u fi ntd espcei illy 
to a papci by Dr Kci of GI isgow, who had followed up 
one of the most di/firult rcseaichos of I ai icla>, and h id 
piescnled a papei of j. real o 1 Mnalit> and extretm value 
1 hMC had been little that w is sens ilion d in then pro 
< codings, but he believed even the public it I ir ’■l would 
greatly prefer true scicntifie woik to e ^c 'lenient 

'I his meeting his been notable for the attend nice, of 
eight c\ piesidonts, VI/ , Prof Stokes, Dr Ciipent 1, Sir 
William M Uomson, Prof A W Willumson, Sit John 
Ilawkshiw, J)r. Hooker, J)i Iloyd, and the Dule of 
Argyll 

kl PORTS 

7\t/>07t (f 1ft CommtH f t Jtshft 1 \/ tni ttl h tlu J \ t t 
tins #/ Ofitn fa , diiviii up 1 > 1 1 I ( ltd Mi udl 1 li 
stitcnientof Ohrnshwi dial f )r a ton lu t tii i ivtn • tc 
the electioniolivr f ir c 1 laoj nli ui d t » the c uiicnt ])i xluct 1 

1 ( \\t <1 vid( tilt minunc il vihu of the eletlioniotive f >iec I \ 
the nuincru il v due of du curttnl llic ju »(i nt is Ictin d as the 
nsii-latice ol lh< e nhutoi intl ()1 m law i <ntifsd it tliL ic 
Mst inc'e, is duis fh fined, docs not vai> with the si 1 ih of the 
cuueiil lilt (lifliuilty o( leshn »■ tin I iw n scn fi in d e fut 
that the ciiiw nt generate s he its in 1 altcis the tempt 1 at ne of the 
conduetoi so that it is ixtriniely diflicult to < nsurc lint the con 
diictor IS at the same tt inpci iture whe*n cuiieiits ef ditfeient 
slitngdi ere passed duough it 

Since die resist nice of aconhiefor i-> the same in whiehevei 
ehnction the cuuent pisses through it, the lesistance, if it is not 
const ml, must (Upend up m even powcis of the intenvit> ol the 
curient through each eletu cut of the eonduet n lienee if vve 
can cause a cunent to pass in surtcssion thiou h two e auluctors 
of difftienl sections the ileviations bom Ohms liw -will be 
grealei m the conduetoi of smallei section, ind if the usistuiees 
of the conductor^ ait cquil foi small cui rents they wi 1 bt no 
longti C([U il foi 1 irge eiirients 

The first method winch oceuireel to the C ommitUe was to 
picparc a set of five it“*istanee coils, of ueh .1 kind tint tluii 
itsislance could be vciy aLCiuately mevsured Mi lloekio, who 
has lud gieat expuiencc in me isuiing lesistimes, suggested 
30 ohms as a convenient magn tude of the rcMstan^e to bt 
mcasiutel '1 ht live coils, and two odieisto conij klethe biidi e, 
were theitforc coiistmcled, tach of 30 » hnis, bv Mes is \\ mien, 
Munhead, and Cl irk and i* w vs found tint i diHeunee of one 
in foiu millions in the ritio of the resistance of two such toils 
could be detected 

According to Ohm’s lew, the lesis^ance of a system consisting 
of foui ee[ual icsistances joined in two senes of two, should be 
equal to that of any one tvf the coils The cuirent in the sinirlc 
coil 1^, however, of double the intensity of the current in any one 

coils when eonipaied in pans with tht same current are found to 
have equal resistances, the lesistance of tlic four coils combined 
..X, longer be equal to that of a single coil. 

A system of meicury cups was arranged so that wlien the 
system of five coils was placed with its electrodes in the cups, 
any one of the coils might be compared with the other four 
combined two and two 

After this comparison had been made, the system of five coils 
was moved^orward a fifth of a revolution, so as to compare the 
second coil with a combination of the other four, and so on. 


Ill e [) 1 ne 1 ^ \ le e i u I 11 I le ( u ii h I ib > i ny 
by Mr (, Clirystil, iJ A., Jelhw of Coipus Chiisti College, 
who has piepaicd a re ) it >u the experiments and tlieir re^ubs* 
vtiy smill apparent de/ia loifion DhaiMiw was ol)-,eived' 
but as this icsult was not tonfirme 1 hy the mu h more searching 
method ot exj) iimcnt afte’ v i s i lo k 1 , it must be regiided 
as the result of sjmt iireg ihiit) in ti< eouducting pjwer^f the 
coniifc ions 

Ihc def ct of this mtllud >f txpciimcnl 13 Ih it it is imjijssible 
to pass t ciiiicnt of gre tt 1 iten ity ihio i^h i c ni liictor wi bout 
belting It s> rajndly, that theu > time tun k ano ervation 
hcfoie its lesi t me 1 as b cii i jn d 1 bly incr a ed l)y the use 
of temj crvlure 

A sec in I niethol was tl iief ne adoj ted m which the rc ist- 
anei. wis com aie 1 by mi in') ol tr n ^ n 1 wea cmienis, wnieli 
were pa tl liter i'’t( ly tli ju^liiliLwne many linn s 1 , a seeon 1 
J IK le 1 tin e t ) b omniic 1 w i tli c of a v«.ry li u and 
hort wiic I lel IS d 111 a ^ 1 1 ^ I ib , i i long thick wu of 
n< ally the s ime k 1 Unee \\ Ik i the i iic cuirent was passe I 
thiou^h both wilts, itsnitm t\ a^ in ly ti us neatei in the 
thin wiu linn in the tluek v i , si In 1 ll dt.vntion, if any, 
frt m Ohm s Uw, woul I be imuh ^leUei in the tin 1 wiie thin in 

II thick OIK 

JR net if I Ik Sc tw o \Mi cs aie e > n n le i wi h two e pi d lir^e 

rc 1 st lute 111 \V Ji t >n 1 n g tli t in iiti m of t publiimm 

foi tJie tej will 1 ) hff mil I 1 w i! eiiimils in I fji 

tioii 111 but sine a s 1 111 cm 11 lie i s the line wiie riiueli 

m e linn (h thi k wne, tiie iiw > Oliin e luW 11 t be b ttd 

I j iny ( Innivoi i v it on, first with i we kciritiit and then 

v\ i ll i sti 111 one, n befoi tin .,al\ 1 1 > n t i t ml I give an 

III lit alion tlu ill n wiie wo III lieiK i t 1 in ii known extent 

In t ( txjit imeiit, tlieref it the w 1 in i sti :in (iiiieut weie 

1 n ie t ) dlninlt th ity in I nn ti 1 t , ixty tun s m a s eoi d, 

I tint tlu t mpci imc oi tli wii e 1 1 1 n tiisi ly illei dm ng 

tl t n I i\ 1 1 iw n ojK cii 1 111 in tin next 

11 ill U in n ttei w a 1 i\ It li 1 c jLi hi mm, th 11 if 

Oh u s hw 1.J tine, till nu U 1 e ui i cuii tji e thi ui h 

th d\a o iKt I IV It tin 1 fi > u 1 h m e u n nt e lie 

\ e ll t n I It if ( )h 1 1 1 V 1 i I I i he 4 pai ill c ju ti 

I nun ll llu d in lueti 1 n It mist a t li 1 11 a sklc i 

of illeimt uiuiil till )ilf.^h Its t 11', th e I Moi 1 ii 

wh niiiestioi tiiu nlisiliuinj, in I nth i| 01 dn l 1 m 
when tin weikeiiii at i lliviii 1 1 i iiaiiwli ih this » 

fh< tis well V( only to levi s the due 1 1 1 il ih w^ il eu 
lent 1 Ills will cause the deijvc 1 emients ihioii _jh th j dv in 1 
iiictci cod t I /I >u ll ith in the s irne liint in, n 1 die il anoinelei 
will I c dell eltd ll ( dim s ) 1 v n not tiu 

Ml C,liryst vl hxsdi iwii uji a leji nt ot li second expen n Hl 
living an account ef the m i le m vhieh the \ 11 ms bflieul les 
weie uiinouutel C uuents w eie i mpl i)ed w Inch w 1 s im ti les 
S) joicilul as to hell tin tin wrn. to rv bu. s but th lu h tlu 
thill uUy of obtammg a steely leti lu ol the. xjipit itus w i', mu a 
greeter with these inten e e until , n • evi le ue ol i dtvi lion 
1 » ui Olmi s lew was obt lined t i m eveiy e xpeiiiiient in wli eh 
the iction was slea ly, the lewisel ul the weak r cunent give no 
1C uU 1 i)c m tliods ot esUmim^ the ilisoliite viluc ol the 
cuireiits aic dv.seiibc I in the uji iil 

A thud foim of cxiieimieiit, in winch an in luelion coil was 
employed, is also de sen be 1 , 1 ut iKni h tins txpeiimcnt ie 1 t 1 
some veiy inUiesting lesults the scv. nd experiiueiil ivo tlie 
most sei ehing test of the aemiac) of Ohm s law 

Ml C Inystal his put his itsuli in the lollow in j form -If a 
conluctoi of iron, pUtumin 01 Ciennan silvei of one s(]uarc 
ccutmietie m SLCtion h IS a 1 islan cot one ohm foi intuntely 
small ciinents its resistance when leled on by an lectiom iLive 
foit< of one volt (piovidcl Us t mpeialure is ki p ihe saim.) is 
not altered by so much as the millionth ol a millio ith pul 

It IS seldom, if ever, that so searching a test lus been '•pplicd 
to a liw which was origiinlly cstahlisncd by expciiment, and 
which must still be considered a jiuiel) einpuiLal hyv, as it has 
not hitherto b^cn deduced fium the tun 1 1 neiUil prmeiplea of 
d>namics But the mode in which it Ins b me tins test not 
only wan ants our entire rehance on its accuracy within the limits 
of ordioaiy experiment il work, but encourages us to believe that 
the simplicity of an empirical law may some imes bean aigument 
foi us exactness, even when we are not able to shoiv that the law 
IS a consequence of elementary dynamical principles. 

Absifact of the Twelfth Rtport of the Committee for 
plating Kenfs Cavern^ Drucnshin, Read at Glasgow, Sep- 
tember 8. — The Eleventii Report, presented by the Committee 
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to the Association, dmiii;r llic meeting at J'rLslol in 1S75, 
brought up the narrative of the exploration to the end of July of 
that year. From that date the virork has been carried on unin- 
termptcdly in all respects as in previous years ; and it is intended 
in the present report to describe the researches made during the 
thirteen months ending Aug. 31 of the present year. 

The superintendents have had the pleasure, as in former years, 
of conducing a large number of persons in*o the cavern, of 
explaining to them on the spot the mode of working, and de- 
scribing the facts which have been discovered, as well as of 
setting lorth their bearing on paleontology and anthropology. 
I'he cavern has also been visited by numeious pcisons, who have 
been conducted by the “Guide,” the foreman of the work, 
under arrangements laid down by the superintendents. 

y'/u' Gnat On'H, — Your Committee staled last year, that on 
July 27, they began tbc ex])loiation of the small passage 

known tis “ The Great Oven,” wdiich connects with one another 
“ThcCa\c<»l Iii'-criiitions ” and “ The IJcar’s Den” — the two 
remotest chambers of the cavern. The Great Oven may be said 
to consist of three icaches — the eactern, central, and western. 
The western reach — the only one wliieli has been explored — 
extends tortuously fiom Its coinmoiicemcnt in the south-west 
corner of the Cave of Inscriptions, foi a distance of 58 feet, 
where it is succeeded by the central icach. At its mouth it is 
8 feet high, fiom tlie limestone loof to the btittom o( the usual 
4-feet exc.ivalions made by the C’ommiltec. Us width is com- 
monly about 4 feet, but at one point it contracts to 3 feet, and .at 
anoth rexj)andsto 7 feet. 'I'hioiighout its cntiie haiglli tlie roi)f 
and walls liavc the .isptct of a well-worn watei -course. 

"riierc was no continuous floor of staligmilc, though here and 
thcic portions of *«uch a lloor, perhaps ncvei conliiuious, adheiod 
to and projeetal iiom the walls ; am! pittesof st.ilagmite, as well 
as detachesl “paps” of the same malei'al occuned in the deposit 
liclow. 'ilicu'was no reason to su''^<oso lliat cailici cxplorcis 
had evei woiked in this biaiicli of the eaveui. 

The dej*('sils were a thin layet of “ e.v\e-eaith,” lying imine- 
dialely on “bieccia,” williout any mtermediale crystalline 
stalagmite ^ueh as i)eeuis in typical sections. At tlie entrance, 
and up to 3*1 feet fiom it, the usual 4- feet ‘-ections faded to reach 
tlie bottom of the breccia, so llial its deptliis undctei mined ; but 
at the point just mentioned, the limestone lloor was found at a 
depth of 3 ‘5 feet lielow 1l c iippei suilace of tlie ca\e-eaith, and 
thence to the inner end of the lecaUi tlie lloor wu^ found e\eiy- 
where at a elcjitii of fiom 2 to 4 feet, tlius (bspJa}ing <i ton- 
liiuious linuesl /lie floor for a length of 24 feet, and giving a pietly 
unilonn height of 8*5 feet to this poition of tlic reacli. 'I’lie 
U})pci surface of the cave-earth ascemlcel fiom tlie mouth to the 
inner end of the leacli, at a mean giadient of abemt 1 in 7, whilst 
the limestone Jlooi was inclined in the same diiecUon at a some- 
what higher giadient. 

The total number of “ finds” in this part of the Great Oven 
was 50. The remains yielled by the cavc-eaith inclinlcd 2 
teeth of h>\cna, 6 of bear, 10 of ox, i plate of a small molar 
of mammoth, several liones and jueces ol bone, including an 
astragalous of horse, a few coprohtes of hy.eaa, a portion of a 
flint Hake, and a flint chip. 

d'lie flake (No. 0672) is of a jiretly uniform cream colour, 
almost a parallelogram in outline, 1 -4 inch long, 7 inch broad, 
abruptly truncated at each end— one of which retains the original 
.suifacc of the nodule from which it was stiuck - and 3 inche'> in 
greatest thickness. The inner surface is slightly concave, whilst 
the outer is very convex, and con.sists of three planes or facets, 
the central one commencing near the but end, whilst those on 
each side of it extend the entire length of the flake. Its ridges, 
J^nd, excepting a very few small notches, its lateral edges are 
4uite .sharp, and show that it can have had little or no wear an 1 
way, and that in all priibability it reached the spol in 
^nich it was found, not by the transporting action of water, but 
y human agency. It was met with less than a foot below the 
sur ace of the cave-earth, 40 feet from the mouth of the Great 
Oven, on Oct. 13, ' 

and yielded by the breccia were ten teeth of bear 

rn. h^mejj, none of which call for special de.icription. 

western reach of the Great Oven wa.s 
.spent on it ^‘^tober 27, 1875, three months having been 

cxistencc of thc chambct termed “ The 
Probably known to but few persons when Mr. 
what auoLred'?*^?*^^^ researches in the cavern in 1825, as 
ti. nriv o be Us cHirances must have then been so 
y - s to 1 educe them to the size of mere jiigeon-holes. 


'fhesi entiancca arc icspcv?ti\rly ab nit it)0 an I 200 feet from the 
mouth of what is called “ Thc Long Arcade,” from whicli the 
nearest external entrance of the cavern is about ninety feet 
farther. The name of Lahyyinth was given to the branch of the 
cavern now under notice on account of thc dilTiculty which, 
without a guide, visitors experienced m thieadmg their way 
between the numerous masses of fallen limestone and thc birge 
bosses of stalagmite which occupied its floor. “There was,” 
says Mr. MacEnery, “ a tradition of the loss of life here by a 
young man wh > venture I to explore it without a guide. It is 
certain that two gentlemen, who lost their light ami way, spent 
a night of luvror lieie. Dreading to advance for fear of falling 
into the pits, they remained immovable until their friends came 
to their relief.”^ 

The Labyrinth extends from the Long Arcade, in a south- 
easterly direction, for about forty-six feet, throwing olT thiec nar- 
row branches at and near its inner end. Of these the cential one, 
opening out of thc soiUh-c istern corner, and which it is ])roj)osed 
to call “Matthews’s I’assnge,” aftci one of the workmen, leads 
into The lleai’s J)en. 

Thc walls and mof of thc Labyrintli, though by no means 
without traces of thc erosive action of flowing water, aie in most 
places extremely rugged, ami suggest, by theii fretted aspect, that 
even thc last of thc numeious blocks of limesloac cncumbeiing 
tlie flooi must have fallen a long time ago. 

It IS separated fiom tlie Long Aicade by a massive curtain of 
lime'.tonc depending from the roof to the depth of nine feet, 
across a space about eighteen feet wide, being, so to speak, 
sligli'ly looped up at each end to form two small entrances. 

Ml. Maclbicry had condueted some' diggings in the f.abyiinth, 
and had earned them to a depth ol at least three feel at one of 
thc entiances, so that, by assuming a stooping posture, ingirss 
and egress became iiossible. In all other pails of llic chamber 
Ills woik was much less deep. 

(Iniit'iiig the large blocks of limestone, thc deposits were ; — 

Fust, 01 iijipermost, n lloor of gianular .stalagmite, from which 
an.se scveial laigc bosses also of stalagmite, one of which 
was eleven ftet high above the 11 >or, wliiKl its base occmiicd a 
ciiculai space fully rifleen feet in mean liiametei. 

Second, a layer of cave-eailii, rarely amounting to more than 
a foot in dcjitli, and sometimes to not inoie than a few inches, 
w'Iiil>t it Occasionally i cached as much as two feel. 

Third, though it may be doubled whelher tlunewas a floor of 
themoie ancient, thc cry-.iallme, slalagmilc in the li ibyrinih, the 
lower, and by fiii the gicalei [lau ol the liosses mentioned above 
w'as of that variety, and was covered with a comjiaralivcly thin 
envelope of thc granulai kind, without any mecliamcal depo-)!! 
between them. 

I‘<>urtli, the bieccia, or, so fai ns is known, thc most ancient 
de]'0 at in the caveiii, lay immediately beneath the cave-carlli, from 
wliieh there was nothing to sepmate it, uiul extended to a depth 
excculmg that to which the cxeavalions were earned. 

In order to achieve the llioroiigli exjiloralion of the Labyrinth, 
it was necessary to br»Mk up all thc busies of stalagmite, with 
the exception ol the laigest of them, of which a portion has 
been left intact, it being believed that it showi strikingly thc 
utter inadequacy of the data deiivetl from a f>os\ to solve the 
pioblem of the amount of lime lepreseuted by a //fw, and via 
i'ct wZ. 

The upper surface of the cave- earth rose from thc mouth of 
the Labyrinth to its innermost extremity at a mean gratlicnl of 
about 1 in 17. 

The total number of “finds” in this branch of the cavern 
W'as 135, and the specimens they included were as follow : — 

Lytu^ art the Surfaie . — Three portions of ribs and two other 
boiit->, the two latter having been cut with a sharp tool, pcrliajis 
by an existing Imtcher, and one bone of bat. 

Jn thc GraniUar Stalagmite. — 1 tooth of lion. 

In the Cave-earth. — 32 teeth of hyjena, 7 of bear, 6 of fox, 

3 of horse, 2 of rhinocerus, 3 plates of a molar of a young ir^m- 
moth, I of lion, i of ox, and i of sheep (of doubtful position) ; 
several bones and portions of lione, including a tarsus of bird, 
and two pieces of bone apparently cfiarred ; i coprolite, and i 
small chip of flint. 

In the Crystalline Stalagmite .— 0 teeth of bear, of which 5 
were in one and the same jawx 

In the Iireccia.— 2 iS teeth of bear, and a considerable num- 
ber of bones, of whicn many are giwd specimens. 

The exploration of thc Labyrinth was commenced on October 

See •* Trans, Devon. Assoc.," vol, iii., p. *38. 
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28, 1875, completed ou July 10, 1876, upwards of eiglit 
mouths haviup been bpenl on it 

Matlheu \ Pensa^e — Having finislitd thtir rescarehes in the 
1 ahynnth, tin Committee proceeded at once to explore the 
Muall hr inch leading fiom it to the llcar’s Den, and tennel, as 
alrtidy stated, Matthews’s Passage, thus leaving the two other 
and a 1) icint mill ramifications to be undertaken on ‘■oine future 
< ceasjon Jo this cour-ic they were tempted mainly liy the 
wc ilth of os'-eous remains which, from Mr MacFncry’s descrip- 
tion, they an likely to hnd m the Pear Den 
Matdicws’s I’a'^sagc consists of two 1 caches The first extends 
foi abjut 14 feet towards the south ca t, where the second turns 
shiiidy toward cast noith-cast, and, after i s imi wh it tortuous 
coui < of about 15 fiel, enters the Pear’s Den T luir height is 
fiom 9 to 10 feet almost eveiywherc, measiuin^ a> usu d, from 
the botti m of the cxcivitK 11, which iiowhcit. icaibcs the limc- 
Mom< flo( r , and th<y\aiy/rom 35 to 7 feet m width The 
will,''nd i K)f, llie Jattci esjiceially, hear eiidcnt traces of the 
tic si\e aelk 11 ol a flowing streim, « iccecded by tlic corrosion 
dll , no cloubl, to aeidulited witci, is tJie surhee^ ire much 
fu tied. 

iJieiewcie but canty tiices of a staligmitic flooi in ih/ 
first uaeh, m which, howcvti, the cailiei explorers had heie 
and iheie broken giound , but thiougliout the i ntiic Itm (h of 
tlie seec nd n idi a llo ir extended fu in w ill I ) w ill, vai)i]i» 
fu in 10 to 2\ uiehes in thicl nc s 

111 me 1 an eal d(])osits in the fir I icach wtie the usi il 
tl lu liyu cl eaveevrh above, mil the bieccii of unknown 
di I th 1 1 w but 111 tlie second reieh the sj ace bciieith tie 
’all,! 1 e 11 ) )r wi luaudy oeeiipu 1 with liujc 1 ose n i ses 
i f Iniu t n s me < f wliieli re june 1 t » I c b^ isted moic tlim 
oiut m ordn to remove tiitm I hi sp\(c I etwi i n ibem were 
filled w ith e uc eartli oi oieeeii v\ith e mil ii itively lew speei 
intn-> ol any kii 1 

1 he u[)j 11 i il lee of the e ive i irth wis aim sst p i eclly h ri 
/onl il in the fust u uh , bill in the second it 10 e towards the 
J’t ir s I )tn al a n ” licnt of ibout i m 7 

M ilthtv s J issagc )i hied i l< t d of 4j In ds,” inelu Imj 
Epciiiin which nuy be thus ibsti ibuted 

/ft thi C 1 i t ifl i 2() teetli ol In ini, 2 ol bear, 1 of an 
inimituu mnimiolli, 1 cl fox, and i coiisideiable numhei of 
lioru mill) ol them heing liokeii uid a few of llieni gnawcl 
/n / i ft icxi lecih oi li u, ind a large number <f 

bines III mile t finds ” were mi t w 11 h in i small je,ctss it 

the juiictii n ol the two icachcs, wheie the tcelli and I ones were 
huddled ci tilustdly to] etliei, su^ge«tin^ that a rush of w itei hid 
piol ably cairied them to the spot the) occupied 

ISo tnee of min w is detected 111 any jnrt of ihe 1 issage, the 
exploi itien of which was completed on August ->1, i*^70, having 
occupied ibout seven weeks 

In looking ovei the wiik lecomplished since the 1 leventh 
KepoiL was ])icstntetl lu 1S75,, the feillowing noteworthy fiet" 
piescnt themselves — 

1 In then Llcventh Keport, the Committee sketched the dis 
liihutioii, in the cavern, ol the remains ol the mammals which 
eharacteiise the cave earth Of this sketch, the following is a 
brief summaiy — llic hyena hid been met with wherever the 
rave eartli was found , the hare Ind not been detei ted anywhcie 
m the western division of the cavein—that most remote fiom the 
extern d entrances, the badgei, wc^lf, and ox had not been 
iound beyond “Ihe ( harcoal Cave ,” and relics of hoise, ihi- 
iioceios, deer, fox, elephant, and lion had not appeired beyond 
“'lilt* 1 ong Arcade ’ 

It IS now necessary to say that remains of ox, huisc, ihino- 
ceros, fox, elephant, and lion have all been found /h i otid the 
1 ong A i cade, in one 01 more of the three blanches of the 
tavern explored since tlie Piistol meeting In all othei par 
tieulais the distribution icmams at present as sketched m 1875 

2 rso tooth, Ol, so far a-, u at pie sent known, olhei trace o, 

kv- httn met with since the last Report 
was drawn In shoit, the only evidence of the presence of this 
mammal which the Comniiltee have detected during the con- 
tinuous labour of almost twelve years, is the sohliiy incisor 
found 1uly 29, 1872, a fact well calculated to impress one with 
the unsat isfactoiy nature of merely negative evidence It cannot 
be doubled that hid this comparatively small specimen been 
overlooked, those palaeontologists who were sceptical respecting 
the oecunincc of Machaircnlus in Kent’s Hole, would have 
believed their scepticism to be strongly conhrmed by the labours 
of the COTHimttec, whilst the number of sceptics would have been 
greatly increased. 


21, 1S76 

3 As already slated, the Committee spent upwards of ten 
consecutive months, m 187^ 76, in cxplonng the Labyiinih and 
Matthew sk Passage , yet, duiing all this time, and in thc'^c two 
irni ortant branches of the cuein, they kiuii 1 no trace wJ atever 
of pichi^torio man Ilil thev, op lec iving their appoi ument 
from tin T> itish As ocialion 1 1 1S64, e unmenecfl tlicir us arches 
111 eith r of tlu branches ]usl minc'd ind such a couise was by 
10 means without Us adv ei( 11 s 1 1 1 of begmmi ^ ar th^ 
fxteind mouth of tlie cavtin and proceeding theiee steadily 
through tlie uceessive e’nnil e s in 1 galU iit-^, iheie laii be liLile 
or no doubt that Kent s 1 1 )le w nild have been ])ronouiieed 
utterly de*-!! utc of an) evil net on tie ques ion of liuniin 
antiquity, and but loni) finni h d with letnains of extinct 
mammilla J lit w 11k w 1 I fi 1 ) dly h ivt been closed v itli 
out goin^ fiiither, to the grtit I > < f antliiop )logy and ] il e m 

tology, as will ao of poj uhi eliuatioii 111 these inipoitant 
bianehts t»f seitiiee 

S tt/A I\tpotl (ft / ul u HI S //?///, by Dr James 

Tivee, h S 1 Iil ] ist )(.ir w is a ] etio 1 of compnativc 

pile etnet in Se ) linl Di 1 i)et dt nbid the irrang»ments 
mule f 1 lecoidin >• futuie sh in the ( oin lu di:> net J In 
( inmUtee leei mniende 1 tl t 1 1 iliuiofstim 11 1 is at Ardoeli, 
DiinblinL, and bridge of All m, v lieie veiy distm t distiiibancts 
i\tu frit m iS 7 ) 

S // A / ft ( A the (. mitflt < n t // / 1 t nnl Jf tto f the 

A A t a fit I f ftiia/i / > t n ion tJ nj in 1 delvaiiic, 

1 (j S J he (. onm iiti t s n jiiies hue 1 en t mlinui 1 la t 
^tai, pauicuhrly witli rt''tien i t > I v ij 1 , 1 ik<i]ital 

K tmj ham, and 1 inninghim Jnfoimition In'* al o been juo- 
mised liom St itlorclshiu Hu ( ommiUee li >() to conqilete 
tluiiliHiu 1 eh n lu \l mt tnn ot tl e ^ on it 11 

St Ul tit v\tu given I)y Mi di Kaiiet j u I th amouiu 
of w Ul 1 1 btiinc I il mi wt llsat I ivei]) )(!,(( vt nti), birrmnrh in , 
leanmuton Tst ttingham, btikenlital, Waniii ion, and S el 
poll U wa mnitu lud tint at 1 iveipool the 1 vel of the w it i 
111 the ) ublie wells is gi a In dly bt 11 1 1 >\\eicd 

Al 1 ail )v\ in I uriKs 1 1 e f 1 t nl 2 m ^ I det | Su 1 , 

at tl e dc) th t I 2^o leet i s] nn v 1 leli 1 w ) lel I 1 > ^ 

gallons dad), and 11 e T2 fid ihivt-lhe ui 1 t in lli e ist, 
as In I be n j)K lie tcil b)Mi Avtliiu, i n en ei ol t le C < m 
mitlee, tin I’eimi n loeks utic f mii 1 die Iv tv ilvimlli 
Millst nc (iiil, and It w as thus pioved t) t il ( il M uics 
lying to the noilli are not ctmiinu iis 1 i ih ili Jtiinni 
Anolhci inipfrtant eiicumstince dise >ven(’ 1 tins 1 ou w'^ the 
existence of ]Htr()kum m the Millstone <ii t 

Ihe be V l\e I S ukIs one b« ing pai )Us ui 1 fenu iiioLi , In 
been found tofiltei the watei an I oxiehse the oij. inie matt i 
contained in it W atei fiom wells in the bew j\e 1 , even when 
not aitifunlly tilleicd, ranks high anum^ drinkmj. watm lor 
luiity and wholesomeness, eontaming lutl saline n el hiully 
am Cl game niiPci 

laking an avei age lamfall of inches \ ei annum, ami ^i ml 
ing lint only 10 iiuhts peietdalc mt llie 1 )cl , the siq } ly of 
watei stoieel up b) the I nmiaii nn 1 New kt 1 foinialums wa^. 
estimated by the ( (nnmiUe to iiii u it t ) 1 jo So >, eo gallons 
per sqiiaie mile Hus 1 iti wnild ^i\ , f 1 the locxo )uaie 
miles coveied by the hiiuUi is 1,4c S c < o,ouo,ue>o g 1 1011 
Only a very i»mall propeirti i of this ameuul is made avaiub^c 
for the sup[)ly of eilie^ and tewns 

Kfpoft ifi I y et h t / 1 / an I ft ml / / , by Mr. \V S 
Mitehcll 


Si CTlOb 15 —km MR AL SclINd 

In Section 15 the amount of work done dm mg the iicetingw is 
vei) eonsidwable, and the cpiahty of the w k wa fairly good 
On Ihursday a consider ible numbir cf n n du rs attended to 
* listen to the piesidcnt’s adelre s, whuh has 1 1 cii ilready icpoiteel 4 

1 '1 he papers lead on that day wcic not e f ii) j. real interest 
1 Ml I’atli on Muir gave an acce imt of s me ])reliminary invcs- 1 
ligations upon J Ol if Mr A R Newlands 

lead a papci calling attention to viiuiis lelations which exist 
among the atemiie weights of the 1 Innents Ihe greater pail of 
the matter contained in this pi ci h s been, at various times, 
already made public by Mr bcwlaiul«< In a paper by Mr J ] 

C olemaii upon / A<7 l imi not^ Al iJnnt fot the J tqiufac ton 
if CiG^cs by a tfil tud Ci/l ai a Jit n , aHeiition was drawn to i 
certain dynamical cuestior > lelatii to the 1 e^t method of obtain 
mg cold from ccnipre‘!«cd gas so as to ulib e the cold 110 uetd ^ 
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in , xn mxion. 'Mr. Coleman’;, paper could not n;ell be umlersl ’od 
^thout the sketch which accompanied it. A lengthy paper by 
Mr W Ramsay followed, upon 1 he author described 
niaW new salts of picoline, espechdly those formed by the action 
ol the halogens, which he showed might be classed as 

1. Picoline + 2 atoms of halogen. 

2. Picoline + i molecule of haloid acid. 

3. Picoline + I molecule of haloid acid + 2 atoms of halogen. 
By the action of chlorine on picoline an oily body may be also 
produced, from which, by the addition of watei, a solid is ob- 
tained, u Inch is ]wobably a hypochlorite deiivative. Various 
t)thcr salts of picolinc were described. The author thought that 
discussions concerning the constitutional formula of picoline were 
as yet piimatuie; Ins investigations, however, a])peav to show 
that thij ba-e is not a nitiile nor carbnminc, and that it does not 
contnin the methyl gioup. On oxidation it yit" 

pynd. lie dicaibonic acid. 

hiA pa])er uad w.as by Mr. J. Stoddard, 0 /t the Zinc 
1//'///,,, yve, f Si. It was of purely technical inteiesl. 

On h'lida'y the Section had its hands full of sewage, the result, 
as might lia\e be^n aiitiripatcd, being unsatisfactory. The 
]>a))iis load on the sewage question were: — Rtpoti of Com- 
mitli : E\ pen menial Restaithii on the ChimnaJ '/'reat/titni 
0/ /own P.xntia, liy Mr. J. Coleman ; and Savay Pnn'- 
fir at ion and tdilisation^ by Mr. J. Banks. 'Fhe commit lee’s 
repoit was confined to operations conducted at Romlord 
Faini on inigatioii. During the time of experiment it aj>- 
])caied that the mtiogen retained by the ciops amounled to 
30*3^ pci cem. of that leceived in the sewage ; tlie yiehl of rye 
gias was good. The committee did not ask meanwhile to be 
leaipointed. Mi. ( 'oleman advocated the me of charcoal, 
large (piantities of which might be obuiinc<l in the form of the 
rc'-idne removed fiom the iet<-ft.s in the distillation of shale oil. 
Ml Jiiiiks u'c omniciided fdliation through laigebedsof W'oo<l 
01 peal dial coal, jilaccd in w'lte cages, with subsequent at ration 
liy cxpfAing the H’waLe in the form of a thin cascade, to the 
juiioiiof die atmospheie. Tn the discussion it was admitted 
th.it the op( i.itioiis at Romfoitl w t re cairied on at a loss ; Mi. 
Allen C')ngiatulate<l the aiivocatcs of irrigation on their acknovv- 
lei gun lit ot tins fact, saying that the sofjncr they got rid of fhe 
idiuitd in, iking this matter pay', the better. Di. Fergus traced 
all the woes o' humanity to the water system now m vogue in 
huge towns; Mt, Spciicc believed in piecij>ilation, while l>i. 
(lillail manfully iijiluld iiiigatiun and filtiation. 

As usual, when dealing wi'h sewage, everyone held by Iiis 
own o[)mion, and no two ]K‘o]>le agiecd as to what was to be 
done. 

In Mr. Allen’s repot t of tlie work of the committee appointed to 
investigate the accuracy of the various method'. ado]>ted for analys- 
ing “ Ciunmercial Phosphati'^- and I’otish Salts,” the latter pail 
of the problem was alone dealt with. I’lie committee approved 
of Tatiock’s method smiicwhat modified ; that is, they thought 
that soda .salts aie liest removed by waohing With a strong solu- 
tion t»f plaiiiiic diloiide, followed by vvadiing with alcohol ; but 
they recommended that in the presence of much sulphates, the 
method should be niodificcl by getting rid of the greater jiait of 
such sulphates by nieans of barium chloride before adding pla- 
tinic cliloride. Mi. Allen, who read the report, personally did 
not apju'ovc of the plan of adding sodium cliloiide in order to 
convert the potassium sulphate into cliloiide, because in the pre- 
sence of large qu.mtities of soda salts he alw’ays found the results 
come out ratlici low; washing with ])]atinic chloride appealing 
under these circumslanecs to remove, along w'ith the soda salt--, 
a portion of potassium salt likewise. 

In a shoit yuper On tJu Physiological Artion of Pyio- Mtta~ 
O) tho-P'hoi/ ho) (I Atii/i, I)r. Gamgee, F.R.S., .sliowcil 
that w'hile the ortho acid is ydiysiologically inert, the pyro acid 
IS vciy yioisonoiis, and the mela acid is intermediate in its action. 

^ t>aj)cr by Mr. II. I'. Allan, On a Sa/e and Rapid Jt 7 >apo- 
raiinn concluded the day’s proceedings. 

1) f ,^l<''nday monimg the Section was summoned to hear 
I ro . [ horj>e’s Report on the Specific Volumes of Liquids, but 
re^”^ ^he absence of the author the jiayier was taken as 

The 


continuation of labours. 

A number of papers were then read. Dr, Emerson Reynolds 
aesenbed experiments on the specific heat of beryllium, which 
went to prove that the atomic weight of that metal is 9*2 ; the 


atomic heat deduced from Dr. Reynolds’s ex])cnincnts hein^, on 
this assumption, equal to 5 '91. IncidentdlJy Dr. Re)noId^ 
showed that the modification of Ibnisen’s calorinu tt'r used by 
him might be employed in class cxjiennieiits and the accu/acy of 
the law of Dulong and Petit in ceiiaiii instance^ theieby dcinon- 
stiated to students. 

Mr. Johnstone Stoney, F. R.S., amused and interested the 
Section by a number of drawings ol tctraliedra, oclahedra, 
I've., on to which he dexterously stuck repiesentations of oxygen 
atoms, chliirine atoms, and so on. IIis general etideavour 
seemed to be to convince his auditois that in most bisu: sails 
oxygen is divalent, being in direct combination with the acidify- 
ing constituent of the molecule, but that wlieii oxygen is not so 
directly related to this constituent in basic salts, it is tetravaleiil. 

Dr. Macvicar, of Moff.it, broiiglit forwaid some ol his yicculiar 
views as to the coiistilulion of inatiei, in a yiaper entitled ()n the 
Possible Ceneiii of the Chemiml JAtmenis out of a IIomOi^eihoH^ 
Cosmii Oa^ 01 Common ] ap>i(r of Matte}. 

Mr. F. II. Ihggs desciibed a new form of voltaic li.Uteiy. 
Tlie yiositive yiolc consists of a yierfoialed carbon yilale, winch 
divides the )ar into two divisions ; the j'eifoi.itions aie closed by 
means ol oarilicnwaic jdugs. d'lie negative pole consists of a 
/inc jil.ite. I )ilute siil]>fiuric acid is |)oured into the zinc coni- 
yiaitment, and a g»)i»d »\idising agent into the othei. 'J he 
tuneiil is intense, and the result .1 good constant b.attery. 

The jwesitient descnlied a fevv new (lenv.itioiis of antliraeene, 
rein.irkablc for tlicir instability. Mr. J. T. liiowii comniiim- 
c.ated a note On A fitfn aeene tcitm:^. 

A momlic.ition ol tiic sodium suljiliide yiroccss for the manu- 
factuie of M)da ash w.as desiiilied by Mr, \V. \\ eldtn, under Die 
title of A Muim of A -///,' Alkali I Caste. The sodic •-ul- 
yihale and caibonaceous matter are .separately henteif, and then 
inoughl into contact in a iurnace lined with cat bon. 'Die 
sulpliurethd hydrogen evolved in the conversion of the sodie 
sulyrhide info CAtlionate is conducted into water containing very 
finely diviiled oxiJc of iron or of manganese ; the mctalUc .sub 
I hide so pioduccd is subjected to the action ot air, w’heieby 
sulphur Is ihiovvn down ; fresluju.intilies id sulpliuictted liydio- 
gen .XK* then ymsstd in, aeration is again earned out, and so on 
until ab. till 85 yier cent, of suljibiir to 15 per cent, of ineUllie 
oxide is yiiesent. This mixture is dried, and used in the niiinu- 
factiire ol sulphuiic acid. 

Dr. C\ K. A. Ihigjil g.ave a desciiyition of some new deriv.i- 
liv'cs ol cotnrnine, and Air. Knig/elt dr scribed briefly his latei 
researches on the Oxidation of 'Pi f cues : he sl.iticl tli.U the 
licjuid obt.iincd by the oxidation of turpentine wms possessed of 
in.iiked aali.'-eyrtic ynopcilics, which wcie to be traced to the 
presence of cainydioric acid anrl peroxide of liydrogcn in the 
luyiiid. 

vSo many payieis relating to technical chemistry were brought 
forvvaid on Tuesday that it was lliouglit liettci to sub-divide the 
.Section, allotting the more ymicly scientific subjects to .1 .sub- 
section. In this sub-section Di. J,etls described cxyiciinicnt » 
which gave some counteii.ance to the idc.v that a hy<iiocarbou 
having the foimula leally existed. Jlis exyuiimenls, 

were not, however, of so exact a nature as to carry convict to 
the minds of m.any of the memlicrs. Mr. |. Puclianan desciiOcd 
a modified hydrometer used on board the C/m Render, and also an 
instrument for legi storing yiressure and temjier.iture at coicsidci- 
able depths. 

Bayiers were lead by Dr. (iJadstone (hi the (\pper ////, 
Couple, and by Ml. W. N. Haitlcyfb/ Liquid Carbonic Acid- 
Mnu t ah. 

Mr. R. Da Silva described the general action of hydriodic acio 
on mixed ethers, having the forinuli ^ and Dr. 

C^ameron called attention to “ Amnionic Selenio-cyanide.” Of 
those yiayiers whidi dealt with apjilied chemistry, the mo.t inter- 
esting was one by Mr. J. A. R. Ncwland.s, in wliicli he dc- 
.scribed tlie Alum IVocess in .Suijar Refinim^. 'Plie object of 
this process is to remove potash salts by the addition of aiWmo- 
nium sulphate in quantity sufficient to form alum, wliicli is 
preciyntated. The residual acid liijiiors are neutralised by means 
of lime. The other technical papers were chiefly occupied with 
sketches of the various chemical industries of Glasgow and tlie 
neighbourhood. Mr. F. Ward described a method for yire- 
parmg the paper used for cheques, which prevents fraudulent 
alterations being made in the writing of the cheques. 

On Wednesday morning the section met for a short lime, when 
Mr. Pattison Muir read two papers On Bismuth Compounds, 
and On the Action of Dilute Saline Solution upon JHead. — I*rof. 
Dewar described some experiments by which he has been able 
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to transform cliiiif line into amline ( hinohnc, or more probably 
i mixture of the two bases, C, 1 17N, and C , lIj,N yields, on oxida 
lion, a new acid having the formulae ,11 NO^ , when treated 
uith jiotash lime tins acid yiehU aniline and ainnionii only 
1 he author of the papti thought th it prohablv two 1 termcdiatc 
I odics are formed, the latter of which liis tin same formula as 
indol I rot Dewai hopes to sc} arate this borly 1 his inv» sti 
gat ion shows that the bases of the pyndene bencs iie 1 elated to 
the aromatic nucleus of the ben/ ne series 

Dr lilden described In'! investig iiion on the A//; s i n a 
iizts of the lap ms So fai as his exjieniiKnts hue {one, he 
has found but two different mtroso compounds having thctormiila 
^ lo^^irNO— one of tliese melts at 70 , and the othei at 129 
T)i lilden alsidcscnhtd a subst nice isomiricwith pnjjmiin, 
C. , produced by the action of ehioinic leid 19 on either of 

the alom-» Mr Dittmai made som remarks on keboul s ])aper 
on pyiolartarie acid , and also debcnbed it some kngth expert 
iiKXits on tl e analysis of coal gas He did not consider that tl e 
u timate m ilysis of coal gis give any lel ible infoimUion i, to 
Its illummating ])i)wer 11c showed that b nzeiie vipour may 
exist III coil gas, but that by passage into in 01 'in iiy gas Ik 1 ki 
the greater part of that vaj oui is removed 1 y the water in the 
gas hoi Icr A few other papeis were read relating to tcehiiieil 
thennsliy 

Altogethei tlie secLion may 1 c congi itulated on liaving g )t 
through a fair amount of honest \ oik 


SI ( IION C C.i 1 u 

Ai//rv / I ) i i i ^ 1 1 U ^ (Hi I llm Its it IJ h / /» in 

thi Caitifi / ilh) n H J lU i ! ^ I y Di 1 > Milne 11 me, 
f Cl S In the itgi ni in piesli )ii the luth 1 sai I iheie w is 
higlu t of all, iiid fust m { unit of d itc atiriace f { 1 ivel i (tt t 
above the pre cut sea K V cl Ihefomcl thisjntf imwisdue 
to the an inging letioii of w iter, md {.robil ly of ih sti Ncir 
its edge It IS much deiivul 1 aid i iit into 1 y stre ims the fi ig 
mints now n maiiiing h iving been s mu turn s ji ucd d wii I y the 
action of nvtis on either si le into s nu ms 1 und I ickc 1 
mounds which in foini an 1 striietuie 11 e exactly whit 11 c known 
as Kaiins or 1 skais 

Ikl )W this level and skiiting tin 11 vers, esptcidly the CairDii 
and lionny, ntni then c nfluenet, are two distinct c ts ofhau^hs 
01 alluviil flits, the one set, co/cicd by orlinaiy fluids and 
standing about leii feet ibove the pieseiit level of the stieam 
the other and older set slinding It-ct 'tbove the sea level, iiid 
formed by the livers, wliile the littei ran il a higher level than 
ill it of their present channel a level which the aulhoi judged 
might be about 25 feet, allowing 10 feet f n the oidinxry lunht 
ot floods then as now At thu peiiod the author m iintaiiied, 
the sUtams hud not begun to cut down to then jnesent 
leveb, as they in all probability debouched on a sea which is 
now repiescnted by the well known “ 1 wenty live f >ot laiscd 
beach.” 

0 /t (he I iirth quake I)i tn Is ij Satland, by Dr James Inyee, 
1 (1 S — Dr l>iyee obseived that tlieie aie two Inus along 
which earthquakes are commonly ob crvid, the one running 
fi» m Inverness through the Noith of Ireland, to Cialway ID), 
and the other passing east and west throu,,h Connie llie phe- 
nomena of earthquakes in the litter distiict aie now being syste 
malieally ol served and recorded, uiidei the direction of a com 
mittec appointed by the British Associition, scismometeis being 
employed on the two principles of vertical pendulums and dtli 
catcly poised eyhndeis Ariangcmenls hive been nude to as 
certain whctlui shocks m this rCt^ioii can be traced to any 
common central point, there being leason to believe them to be 
connected with a mass of granite in (jkn I e Jno« h, whose posi- 
tion was indicated on a map exhibited by the author 

l^e existence in the vicinity of Comrie ol import iiit lines of 
fracuire in the eai til’s crust was pointed cut, and it was sug- 
gested that these might be records of cailhquikis m remote 
geological times One of these lines of fracture is filled up with 
a d>ke of liasaltic lock, traceable from the Melville Monument, 
near Comne, to Loch Lubnaig, and belonging to the senes of 
dykes now regarded as of Miocene age 1 he othci hue ol frac- 
ture IS much older, and divides (with an enormous di‘»placement) 
the Lower Old Red formation from the Metamorjiliic rocks of the 
highlands 

I or the tfomne earthquakes, Di Bryce was inclined to accept 
Mr Mailers explanation, vi/ , the shock produceil by the fall of 
masses of rock from the roof of some subterranean cavity 


As a remark ible manifestation of eaithquake ae ivity, Dr 
I r)cc alluded to a sull n use of 2J feet in the level of loeh 
I im, describe I 111 a f iinci n port of the I arthquake Com- 
mittee On that oeea i n no cliangc in the atmospheric pres 
sure was indicated by the 1 in. meter It was several houis 
b-fore the motion of the 1 ike s urface, produced by the shock, 
sub ided * 

On thi PvaUlk a I t U n h ], by Dr D Milne Home, 
1 G S Dr Milne Hi m c\hil iled a map showing the ]nrallel 
rouK a'l laid down by tlie ( >1 liianec Suivcy, and the positions 
of the barneis ncccssiiv i 1 the lunmiiiL^ up of the like at the 
successive St igis markt 1 l\ thi sevei il baches or “roads” 
ihe author ujccle I the tl i) ( f a marine ougiii foi the beaches, 
and deelired himself un* 1 I > i cc{t I rof J )ndall s view that 
the likts wcie bailed by lUti is ] t >li tiding from lateral valleys 
He then went on to ^li )a tliat s li 1 1 ainers not of lee, but of 
ditiitus, wo lid alone ace nUf) the [)hcnoinena m question 
The eutlin^ through of th I irneis woul 1 account for the different 
Itvels of the i lads II c auth r pointei ou that in the positions 
wheie the detiitil baiiitis inu t have st > M ilic loids stop short 
il rujuJy 

It was p >inted out 01 llu n aj) tint the detntal mounds in 
C *1 a S]>e 1 1 make a h 1 e slioe 1 in 1 wi h the e nvtxily up the 
V ilJey III y c ml 1 not llierefo e have been detivcd from a 
glic tl c miin^ d vvn (j cn Spean, or from the lateral valley of 
I eh I leig Mi Mihu IT )me asrril>e I them to the duy^ings 
ef leel eigs fl utirig eastwird up the valli) 

Ml I Maclil/ in ils > lea I i pif er Cb/ /// ] n ill I J ihif 
( ^ n A 1, siq p uting tin n a me theory t f their oiigin 

On tho i ( I ] if J ul ( ShtUtnP, I y (r A ti bson, M L , 

I Se J he \iilhor had e m triicte 1 fiom his own observilion^ i 
gt 1 leal map of the 1 linl, wIikIi w i-> exhibited on the wall 
\ f lull rm nmg niith in I )iuh divi les 1 oula into two re eiis 
f vny dillerent i j eet ( )n the e isUru 01 U])throw side f the 

f nit lh( r )ek is i i iliatc 1 gncH much folded and faulti 1 an I 
e )} 1 Ualy \ei le 1 w th it I gi vmte and to a le^s extent witli giey 
lime i lieit is 11 i u 1 e mass /// ttii in the neighl mb > j 1 
v\ hence the vt i is ma) 1 up; )se I t) hive ri bated J he 
les le miles 111 chill ter an 1 al ) 1 1 Us geiierd stnl e the 
J lurentian r f the n )itli west ( f Stotlind 

On the wesUiii sj It of the f iiilt fit rt tl s uc II i s and sand 
t >i e 1 lenUeal illi the J r wtr ( )Id Kcd be Is of tlu Shetland 
Isl in Is, although m 1 ouJ i n > I ssils luvt be n del cted in them 
] licy tlip at fust at a 1 i^h angk away from the fault, but |.iadu 
dly become llittei v\e iw u Is, till ihty aic almost hni/ontal at 
the sea 1 lieu ihiel nc s is tstimalei l\ Mi Ciibsun at 6 , boo 
feet 

Ihc granite dykes d nt t ti aver e the ( )ld Ked rocks 
On iht y iin tun 1/ Gt i it an I Oil At I Sin t ne in In an, 
by 1 Wunseb, 1 li S 1 be auth ii It tiibtd and illusti Uetl, 

lydiagiams, seen us at 1 s naOth and C. me, txlubiting a 
passage fioin O d Kc 1 ID, md Com lomt rites to the granite 
of the ceiUial iiueltus of theii>lmd IfiK fact, the author said, 
would necessitate the dttrUi 1 at the points m question, of Dr 
1 lyce s an I 1 1 >f Kxmsiy s mif , whieh agieei in lepresenting 
the granitic nuekus as un in k I l>y a img of sIUcs, there being 
no slates "t least as Dr )ull is Mi ul Ion He mentioned that 
everyvvheie at the point of ct n let with the Oil Kcd Sand tone 
the„rinile was delicUel) 1 del 01 eloaled, as theu^h the 
blaek film of the al s ibt I mas ha 1 lemamed iDating and 
bee amt lixcd m llie whi e p isi) mis'?, and this aj j ear met, be 
licl 1, was in it’-clf siiMielent to } jinl i) a junetion ol granite with 
lock otlui than slate, foi th lugh innumti xbk inst uiees migl t 
be seen in other parts of the 1 land of junctions of ,,ranUt with 
llie ala e, in not a sii glc instance w as the a Ij > mng granite 
alleel td in this partieular mariiei 

A suite ot rock sjieeimens was exhibited shiwing the passage 
of the sedimentary locks into gi anile 

On tlu mo i nnut A tilths in tJ ^ nt tni and Afpnili s 
/ t/it I\ inti of the ( III Al i un r, b) I r \\ C N\illiamson, 

1 S — Prof Williamson t\] le std 1 la s 101 g conviction that 
the flora of the Coal Measures wouH ultimately become the 
battle held on which the quest n of i v jluUun with reference to 
the origin of species vvouM be fought out Ihere would pio- 
bably never be founl ano^hci uiil loken period of a duration 
equal to that of the Coal Measires 1 urther, the rooG, seeds, 
and whole reproduc ive strut 1 11 e of the Coal measure plants are 
all present in an unequalled state of preservation With lefer- 
euee to Calamites, Pi of W illiam cn sai I that what had formeily 
been regarded as such had turned out to be only casts in sand 
and mud of the pith of the true \ lant 
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Jkongniaxt believed, forty years ago, that he had established 
two types of the plant called calamite, one like our modern 
equisetum^, and the other (Calatiiodendron) allied to the pines. 
Prof. Williamson, in the first of his memoirs, announced that 
uns, waa an erior, that there was only one generic type re- 
iircsciuing the modern eqiiisetaceous plants, but gigantic. He 
had recently obtained a tpecimenof a calamite with the bark on, 
exhibiting the following structure , i 

A nuclcal cellular pith, surrounded by canals running length- 
wise down the stem ; outside of these canals wedges of true vas- 
cular structure ; and lastly, a cellular bark. 

Jlrongniart ha^l further separated Lepidodendron from Sigil- 
laria, being under the impression that a layer of exogenous 
giowth characterises Sigillaria and is absent in Lepidodendron. 
but Trof. Williamson had obtained a series of young and old 
specimens which clearly showed that the dilTerence is not generic, 
imt is merely one of species, or of the age of individual plants. 

Prof. Williamson also explained that the separation of the genera 
Asterophylliles and Sphenophylluni was uncalled for, the wedge 
shaped leaf of Sphetiophylluin being merely the result of the 
coalescence of several of the leaves of Aslcrophy Hites. 

On Labyrinthodont Remains from I he Upper Carboniferous 
{Gas Coal) of Rohemia, by Dr. Anton Fritseb. — 'I'he gas coals 
of IJohcniia are unusually lich in remain^ of Labyiinthodonts, 
fishes, and insects. I'tiey lie near the top of the Coal Measuies, 
and are regarded by Dr. F'litsch as ]iass?gc-bi ds, tlie fauna being 
of Pei mi m and tlie jdants of Cai bonifeious types. 

1 )r. I'ril.sch exhibited a series of jilates, as well as liis original 
specimens. In one Labyrinlhodont the skeleton is comjilelely 
os.siticii. A Clcnodus has the bony jiart of the skull piescivcd. 
A Diplodtis has a ])eifcct lower jaw, with teeth. 

Among insects, one new species has the seventh pair of feet 
crilaiged as in IHeiyeotus. 

A new species, named by Dr. Fiit'-ch ('Ins ionstans^ is inte- 
resting a^ showing how little the genus has changed since Tahvo- 
/oic tlllKS. 

0)1 tht Stiala 0)0/ J'osm/s bdwci)) ifi' fio}‘ro:oda/e Sefiis and 
the Collision f ai^s of the A'or/h of Anfand^ by Piof. IIarkries«, 
r K.S., and I’lof, A. 11 . JvJicholson, M.D. -The authors had 
iouiid an unbioken succession of tlie strata on this liori/on at 
scNCtal places in the Noitli ol Fnglaiid, w'liicli, as exhibited in 
Sktllgill, tluy tabiilatctl as follow'^ : - 

l>ase of Conistori flags, with Mono*raptns^ Reholilt s Ce.nitdi^ 
cVc. 

Knock beds, “ pale ‘late.s,’’ with ca-^ts of v small oithis. 
Graptohtic millstones wntli a grey band full of brachiopoJ.s, 
A-C. 

Coniston limestone and shale the shale highly fossiliferous, 
H'laps, the summit of Porrowdahi Group, with ash beds 
containing rust cavities (“ Stylciul giassmg beds”). 

These depouts must be for the most jiart laiwer Silurian, 
llclow them aie the Skiddrw slates', containing well-riiai ked 
giai)ti)lites. The Skiddaw slate'> aie found neilhei in Scotland 
nor Ireland. 

The Tanaiion sliales, which arc ,^00 feet thick in .South Wales*, 
develop m the North to a thickness of 1,500 feet, and ll 
Geological Survey has mapped them as conformalde to the Bala 
beds. 

South of Bala Lake, Low’er Idaiidovery rock.> get in between 
the Tarianon shales and the underlying Bala beds. Still further 
to the south the Upjier Llandovexy conies in. 

The authors conclude, iherefoic, that the Tarranon shales of 
Hie Noith represent also the Upper and Lower Llandovery 
*ocks. They consider also that the Lower Llandeilo of the 
Suutliern Uplands of Scotland, cstiniatetl by the Geological 
burvey to have a ihickne s of 20,000 feet, is represented in the 
of lingland by conteiiijioianeous igneous locks. 

f fes on the Dnjts atid Boulders of ike Upper Part of the 
Whatfe^ Yorkshire^ by the Kcv. L. Sewell, M.A., 
r At.S. region there are two boulder clays, the lower 

^jiuc and hard, with many glaciated .stones, and the upper, and 
more generally diffused, yellow and looker, and with compara- 
tive y lew glaciated stones. In the blue clay there are many 
»ou c tr.s from the north-west, while those of the yellow clay are 
foi the most part of the local Millstone Grit. 
i n i le upper part of the valley the clay^j are largely concealed 
M which attain a thickness of 150 feet. 

J his deposit appears to graduate into, and alternate with, the 
underlying yellow boulder-clay. It rises here and there into 
(-:kar‘rnoui ds. It contains pebbles and boulders mostly 


* of the local Millstone Grit, but there arc also some of Carbon! 
ferous Limestone. 

I The Valley of the Wliarfe must have been filled up with 
i gravelly drift to a certain height, and then (in post-glacial time*] 
must have commenced the excavation of the present valley. 

The author thinks that the theory of a marine origin for the 
gravel best accounts for the phenomena it presents. The boulders 
may have been dropped from lloaling ice. 

Above the valley, on the hills of MilKtone Grit, there occur 
boulders of limestone which must have come from the north- 
w'est, crossing intervening valleys and ridges. The boulders 
reach the height of 1,200 feet. There are no erratics on the 
eastern side of the reniiine Hills above 1,250 feet, but on the 
western slope they occur at greater heights. 

On Ridley Structure in Coai^ with Sni^i;^estious timards ae- 
counting for its Otipniy by Prof. James Thomson, F. R.S.K. — 
The coal in (juestioii was txhibilcd by the aullior, and was 
derived from South Wales. It presented the appearance in 
miniature of a number of sharp, serrated, labyrinthine moun- 
tain ridges. Prof. Tiioinson .suggested that the coal-seam might 
have dmiiiiLsIied in weight owing to tlie escajie of fire-damp, and 
that thereupon the pressure ol the overlying strata might have 
rcduceti its bulk, a diuible .seiies of oblique fissures allowing the 
upjwr Iialf of the seam to iiUeilotk with the lower half. Ex- 
j>ermionts on the behaviour of c.rst iroii columns under pres- 
sure had demonstrated the possilulity of .such fissures, 

J'utlher Illustration of the Jointed Rnsinatu Stria lure in 
Basalts and oihei fneou^ RoihSf by Prof. James Thomson, 
F. R. S.l'.. Piof. Thomson sug'^ested ih.U the structme in ques- 
tion might have been inducul by the aceideiital jircsencc of 
lorcign substances in the molten rotk. 'fhc jiapcr was ilhis- 
tiated by sjiecimcns of oGiieous clay, and of bricks ani fire-day 
used in melting gold In the Royal Mint. 


i'IDN D. — BlobociV. 

Aftei the dt lively ol the Ihcsidentbs Address, Dr. Hooker, in 
jiroposiiig a vote of ilianks to him, said that the President 
should not have termed In', addicts an excur*ioii into the hye- 
jialhs ol biology, but laihei n discovery and exposition of tlie 
ll lie \.aluc of many >mall (acts hitherto considcied liivial. Mi, 
J>ai Will and Mr. \\ alhu.e were the nun wlio were utilising the 
** waste uhscnatious of biolojjy,” JJe entiuly agiced willi Mr. 
WaHaee as to the go eat impoii.ince of animal fife to the colour- 
ation of How Cl , but jnrhajjs a bioader aspect still was to be 
thought of in that coniieclioii- the influence of climate, the 
chemical lays of the sun, and cloudy weather. 'Phus brightly- 
coloiiied flowers weie much mure minierous in the eastern than 
m the wcsteiu dibtiicl:> of Gieal Bnlain. Again, the further 
islands weie from great umlinents, the le'>* conspicuous colour- 
ation wa.s possessed by llieii flowers, as a rule. 

Dtpariment of Anthiopolo^^y, 

Several jiajicr*, were read bearing upon the Highland race and 
language. Mr. Hector McLein was of ojiiinon that there was 
not siilficient basis for the view that the priinilive continental 
Celts weie divided into two branches, Gaelic an«l Cymric. Jt 
was perhaxrs more reasonable to consuLr the ancient Celtic lan- 
giuij^c as jjossessing several rlialects, varying gradually from tlie 
Baltic l<i the Mediterranean and from the Alps to the W^est of 
Ireland. Mr. McLean thought iheie was a tendency to con- 
suhr the Celtic languages more Aryan than tliey really were, 
and lie gave a list of words from non- Aryan languages having 
a dose re.icnil)lance in form to Celiic W'ords. The Gaelic lan- 
guage now fringed the whole west of the Britisli Isles, with con- 
siderable though gradual dialectical differences. South Kinlyre 
was nearer in language to Antrim than to Skye. 11 c Irclieved 
that ixerry men and Sullicrlanders would not require long inter- 
course in Older to be able to underaland each other. \fr, 
McLean also noticed a number of the physical characteristics of 
the Western Highlanders, from which he inferred that they bad 
been materially influenced as a race by the Norwegian occupa- 
tion from the eighth to the thirteenth century. He had looked 
at I^anish, Swedish, and Norwegian sailors side by .side with 
Western Highlanders, and liad been surprised at the resem- 
blances between the former and the fair individuals of the latter. 
Local naiiiei of Norse origin were found in all the isles and all 
along the coast line, liis general conclusions wer;: that the 
Highlanders of the prci^nt day were derived from a commixture 
of .several races, pre-Celtic, Celtic, and Scandinavian, and it 
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Mould sctm tlia Ih ic miist h-ivc Lett, llii or ^>11 ] t«- ( d‘ic 
stocks Another p ipti by Mi Mcl.( in was Ou ///( 
anJ Gadinsiu^ if Stu names 

J)r Iheiu Jtila paper On J unit kimiins of loUmum in 
Scotland lie defined lotemism as a foim of idokfry , j lottin 
was either a living cieature or a icprtscnt itiou of one, mostly 
an aniniil, very seldom a man Jt was consi lered, from rtfer 
ence to Pictish and other deMces, that i drigon was a fivountc 
repiesent itive among such people of Uritim as h ul not been 
brought under Roman sv? ay 

Mr W. J. Knowles, of 1 clfast, rave a fin the 1 iecouut of Ihf 
prchistoiic discoveries madt. U 1 ort '^tewart, iit 11 Lund mdtiry 
Ihey were found in pit e\cTva ed l)y th^ wind amo g the sm 1 
lulls The remains iiiclndtd aiiovv heids, eiapeis, li imnit 
flakes, bone impltiini ts, and b nes of tlie lunse, ox, pig, tio^ 
6tC , togetlur with cdibk hells, ill nuxed up togetlui, ml 
apparently of tl e ^anie age As lift as the 20tli of July! st 
the autlior ind two coni])anions li 1 1 Jound, in less thin f ui 
houis, ihrte a 1 row heads, two liei! , thuty 01 foity sci ipei , 
andstveial hanimei st< nes, ns well is bouts whieli bor< niok 
of eulting 01 sawing One of tlic n ost inltiesting of utciU 
finds w IS about a do/cn very small sU ne be ids, found wirhiii i 
lew )aids’ radius Ihty wm( k i cive on one side and convex 
on the other Mi Knowh h 1 1 U t i tlu tultiii). jowti of tiie 
flint implements m a eoininon bee lum , using a little \\ itei, 
and lu found that he cut tliionj.h into he lioll >vv oi the bone 
m loin tern nnnules , 1 c had al o 1 lel i li le tl r n h a 1 one 
Milha\ueeof flint the mails in de by the flints t u it cut 
bones wen vtiy sinulai to tlu t I unul «n the ineiei I *es 
Ml Knuvles il oieila])a\ui ( n ih Ch if i(i u f In 
huid i( eimiuicndiTig tlu u ( f il I 1 win lens sU nm 1 
indented, tiiugulu, leal h pi 1 ]i h q i 1, and h /en i 

shaped Cciunaiuhi Ciputoii n iiu ik 1 tl at u o\v lx <f 

the same Inpe a in my txhil it< d 1) Mi Kn aU \tit ni 
111 vinous Ah le III tl il)i ()n< sh j e vv i I n t I > a to t lu 
the airow ti 1 tafe, uid wi | 11 111 II) ust 1 ' 1 sh > mi me 
at long dist met I In Inpi 0/ llie in )v vx ml i e i m t) 
the lx te if llie in il eis , in oik di liiel tluit \ tie 1 it\ < i f fly 
ilifleieni hi|is 

( oxnm Hide! (kmtioii icid jixit i f a [ aj ci 1 v ( ij. I 1 S 
lliy, lel till to i 11 mpe inillirnnt 11 mi ngjiojh in tlu 
ell liKl of A I ein, We 1 Aim i, the I 1 inn ti u it < f \vh h 

was reemed with souk men uilily J he in 11 orm lion in ip t 

tioii IS cenfinedtoth maU sex, lu 1 i iiis sts in a jiituliixiee 
01 enl ugt nil lit of the ehcek louts iiiuh i tin e)e , txlin the 
form of hoins on each suft of tin lu t J he in xlfi iin xtum 
bef in in ehiJdhood, l)ut dot lu t if ) t u to be heie h iiy It 
piesents no ii einbl uiei to a di i ased tiuetuie, noi is it a lai ( I 
cuatnx An eiuk xvoui is litlng made to pi euic skulls mwhieh 
the fflienomini 11 ajifeais, fur ixhililiun to seitntitii nieii 111 
1 oudon 

Miss A \\ lutklmds pafKi On Pnimti I nnliio , 
wos vtiy Im Illy loinintiukd b) t ol lam J o\ W t e in inly 
state bei gtmixl eonelu ie»n ih it eiieds weie inlioctuced ly 
pre-Ai)an laeisof eoininon dtsetiU oviia veiywuU ran c it 
the world , and the) also iiitiodueed tlie wi iship < f the moi a is 
an agrieultural dcit) Hit abstiui of i^rieiiltm d implernentsm 
prehistoiic itniaiiis jioxtd their extreme simjheit), piobxll) 
only a pointed stiek w is used, a foiin still ptisi Ui t Si me of 
the stout celts may have been used as hoes and flint fl il e> n ij,bl 
also have been nisei ted in wooden fiaiicsloi ue xs Iiariows 
1 urrows and iidgCo seemed to have been eveiywlieie used 

D fatinufit if ulnati m\ and Ph\ lol ^ 1 

A \aliiible stnes of lescaielies on eert'’in sj ee il peisons was 
presented from the Owens Lolhge 1 xbordor), inj>ipeis stfa 
rate or conjoint, by Ihof (umite, 1 R s , Mi Leopold 
Laimuth, and l)i ]ohu rritstle) Vanainuiii and its com 
pounds have been specially investigate 1, ai d foiin 1 to be irntaii 
poisons, rapidly causing death, often pieeedtd by jiaxaljss, 
eonvuRions, Ac When much diluted the solutions act iiiju 
nously on bacteria, geirninaiing seeds, fungi, Ac Ihe results 
are the same whether the solution is injected into the skin, the 
veins, 01 the alimentary canal of higher animals Roth before 
and alter division of the respiratory nervous centre, vanadium 
causes mthe first instance a stimulation, and in the next x depres- 
sion of respiration When the muscles and nerves of a frog 
poisoned with vanadium were tested by elect! icity after reflex 
iriitabililir was entirely destroyed, the work done by the muscles 


h »xMi difhunec fi > n th it of non ]) >1 on 1 inn 11 ^ 

adion of vanadium on the heart of fiogs is cunous , when vaiia- 
dium IS injected, the inhilutoiy centres acting on the auricles aie 
m t affected, but the vagus neivc loses its power of inhibiting the 
c< nti let ion of the ven*i icle 1 hi lesult c luses a dilemma v\ Inch 
( mnot )ft be lesolved, foi it ajgieais that vanadium is not a 
{ 01 on of the muscular fine 1 xpenments have also been 
n uk on the relative jiOi n lus nativities of the 01 1 ho-, mcti, 
ai d j)Vi«» ])hvsphuiie acids an 1 then compounds, and they have 
b en fo nid to vaij consi ht ibl) in their intensity luither, a 
1 I itioiisliip 111 the V1110U1 }) lenoiiKii i juoduced has bev.n midc 
( uL between the differ/ nt \ h jihatf s xnd vanadates Investiga- 
ti in idating to el roinium, 111 v Inch rabbits, guinea pigs ml 
fir wcie emplojed, chnion ti alt, considerable differences in its 
I »)siolo leil act on fiom that of v luidium. At fiiat it indue s 
n nt ilio i of tlie alimentaiy iniiec us inembiane, and secondly it 
uf'> rliieetly on the jnirKi, il 1 1 ous centres, causing e > iviil- 
si n , pxialysis, vonnlmg i f ill f bl lod pic iiu, and a sudden 
a i tcmjioi iiy sto])| x c rf the he ul in oilal ition II is not 
sptei xlly a j 01 cm of mu cle 01 of 11 1 ve triii ks 

In tlic rli cushion which h 11 iwid Die n d ^ «>f these paju rs, 

1 i )f Ki iiKtl tl, of I eij /It, c\j ressed liis 0| mu n that the v 1 i- 
< 1 1 es w( re K ally ; o s m if the nius ulxr sub txnee of tlu he lit, 
an 1 lu icioimted tor the difft cnee lietween tlu xc 1 m oi the 
luiiele and veiiliuli by siij po 1 '•g a eeitain ditt u 1 e lelweeii 
tin mu (111 11 subst nee of thesi twoehim eis l>i M 1 (iihul , 
wliopie in/l in this (h )> iitnient, snd tint lh(jf (»ni « le 
‘ auhe sliowed tin a vuiIt t c f the comb nxti n of the h ^lu I 
clumi il w illi I liysu>]( tri( 'll kn w h d , and th y led to tlu Iiojit 
I itiiliinat 1 \ mie defjint/ Iiu wouMb diseoveied u nil iling 
lb 1 lain us b tv eeii die 11 il e 1 s itiiti m xnd jfli) sio) igu il 
Klion lie t eld of inoi i le clumi try wx avtiyleJtd( on»- 
fill piu[ XTuI iiuieh ni le Id t ly to yield gie it r suii-i of 

ill 1 n I tl ill 1 e m )i e CO njilex ei iisjdeiali n^ o o guile eh 

nnsti) On imj nl ut 1 1 It vv eonfinudoy li I (lamj t s 

inv ij. xt n lint tl lu It the moheule ( f a suiis uue I e 
1 <1 I vv f il wx it op 1 xli m, but this w a alfeeted d > by 
I le t il dil\ ( Ihe m U e de 

1 i t (iin e il 0 1 id i I gel ()n tJi C H in t f C i n n 
i a ( f / h n J ( i \f> il ( // n / / / j 

Ini/ M Ifni I he ( jdinient wtieionnt l<nl Itl y 

lu cat A\ hell tl I h i t wa exj) lied fi lu u le 1 1 t 

] t it ri < u I ij I ll>, I) It onlv foi i slioiL lime, in I tl ^ uue 1 ult 

/ li w (I the ] jdiexti n ol the li n 1 i^c j ti t s( e m 1 1 t \\ 1 e a 
the lexit 1 ( 1 1 to Ih it it it a iial 1 xte tlu louin jiiet'^ we e 
Jo ne 1 , aid m an install tne Innl) , jievioa ly I nielud, 

1 i uiie sulfu ed with a I lu b, while ensil ml) iheiem be 1 u 
ITU le and moie 1 unted, an 1 llie bent h( uiiie I off it ui e \ ce 1 
ingly 1 xjiH late, to return, howevti, to its norm il belt shn > t 
imnudiiely It lias been ugc^csted that the increase ol tie 
he III s Ik \l when the bind ige i aji^ lied is mtimatel) e mm eel 
with the diminution of lln aoimxl <hl eiciu Ittwcin lUiiiI 
an 1 vti ous piessuic 11 u j xi hi el) Ih it n i i < I j t . 

sure rm the nghl udi of the h ait t( nd to j ul nia^ It t i m ; 
ol the luait, xnd tlu lueit x e o* i x] i o 1 c 111 \ the h 11 I ge 
K und tlie hml) was no doubt llu itaiilt o the sii 1 hn d niinutK ix 
ol xiternl jm suie thus euxsel Tiol Kuiuekei di lud tint 
it sIkuI I not 1 e l(Jst si^ht of tin ilu dteied ehemicxl composi- 
lu u ol the blood d > hid 11 11 lueiiee m this mailer 

J)i Stiihn^ ol I hid It h give a veiy luei 1 aeec unt vf lus 
(hseovtiv ef snixll nerve tu h m many jails of the hum, and 
tsitcidlym lelxtton to tli 1 loiiehi at the hie of tie lui 
i Jlu t 11x11 collections of j. inglion cells may 1 e c t ler in thej 
[ coin e of tiiencive'> or at then folks 1 hey aedncctly eon 
tinue i 1 t V o extieiiiilies niio ihe gray or symj athefu neivt- 
filiRs J)i Stilling liehevc i that the^e weie local lune etnfus 
1 )i tae mil culxi fibres of the blood vessel , conti lling the r 
e d ^ le, an 1 thus lecUlaliiig the amount of bIcud pas ing lhlou^ll 
tium Dr Gaielner threw out the idea tint llit^e Joeil neive- 
eentu'^ rni^lit have another function, lint et regulating llie 
eipxuity of ditlerent bronchi, and so vaiying the amount of air 
uliiiuud to or expelled from particula legumsof the lung He 
bad long believed that some such arian^ement must exist, in 
consequence of stcthoscopic obseivations both on the healthy 
and the diseased subject Dr. Stnlm^ suggested that this regu- 
lating power might reside m the higher neivous certies, for 
stimuli could be sent down through any limited number of fibiCa 
of the whole respiratory neives Many of the distinguished 
physiologists present expressed high praise of Dr. btirhng’s 
abilities as shown in this research 



Sipf . 2 1, 1876] 


NATURE 


459 


D J^aUnunt of Zikl Lotau) 

Mr T lcf(it)s, 1 US, ^ictoiint cf the biolo- 

tTual iLbults of the vo^ the / > I hnd in 

JS75 winch will be published in lull lu tlic / ; m ini^ ( f tin 
K )\ il Socict\ lleuij^ci llic imiior nice of itpe ted cxpcdi- 
11 n^sol this kind. \ century of haul work v oul I 1 ol vulfice 
to collect all the inforrmti m tint was muled Ihthdto 
inlurah is lud only senpt I the bottom of a few acus out of the 
nmu milh lu ol sipnic inihs ol the « ccaii 1 he Initnh luition 
lud hithcito d me \uy little loi subrnuiric di c noiy m piopoi- 
tum to the ] OKI countries ol Scandinwia, which 1 id sent out 
cvptiluion liter cvpedilu n, Mtldiiij^ the most \ ilu ible le ulU to 
science L nfoitunately, the latest intclli nee is to the pieseiit 
ISoiwi 1 111 cute ipu e w IS lint their worl In 1 been niichintci 
ftred with by tein c tu )in weithei An n] 01 iitusult f Mi 
[ctu>s cv} ciieiiee w is the bini^in^ iij> ol Hi e in 1 small Stones, 
me \ei> sharp, fioin tie sea b itt mi at i* dejiths lie 
th lUiht tele 1,1 11 hie cm ineeis had mit tikcn this suftiunitl) into 
lec uiit in tin, eoiutiuetion of eibh'., lia\in^ \)roc tdc I as if 
tluy h id c Illy to c e d w ith an i ntiiely si ft I i Horn 1 he 1 uinbei 
ol 1 eu s of niolIiHca e btained by tin / // > /ts w is il 

win h foity weie new to seieiiee 111 opinion, deiivcllum 
jieisonal kiiowlcdc^e of the Aiiitiiean as well as of the 1 niojiean, 
fauna, was tint the snbmaiine 1 uiin if Hu is St its vv is |u 
donimanllv ]uro]ein, i thou li a niiinbtr o( Vhki u an f )i u'- 
wtie f ui d with them Vu int< icslin »• (t i(ui w is the tli e n e ly 
( ( a nuinbi 1 ol sj ei-ies 1 i viously only 1 nov\ii 111 i fi sil stale in 
I tUiaiy rod s f ir divtoil, is in tht Me hteii mean , other sp< cies 
we lemail ihle beeiu e it w i 11 )w foi tic fust tune sh iwn 
whil ui cm mulls r 11 ^ t in sj ac nul lititule ihevlnl, s im 
tun s It It i t i,aco nnks Hi Mclntish, of St \iduv\s, 
It f Hiel le, ol Aleiclun an 1 Hi C iijintei ,;ivi i idiosse 
re jeelutly on th \iiiieh is, th 1 )i iton , nd the \icnietous ] 
f lamnnteia I ic i^lit home ly the I 1/ f , ml eeinfiriuel 
Ml (jW)ii fellu.) s in iininl iiniiM the j u.d miin cnee ol 1 uiotiean 
ioiiu 

Mr I ilin Muna) j.a\e an 1 1 hcss on o eanie deiosits in I 
then onpn, I i e I on e 1 sen Ui in e n boaid the (hil n^t lie 
ekseiibe I inel exhibiU d speeirntn of v uioiis 1 in Is of deep sea 
el \ Its He eh 1 n it think the detiKus of the 111 leiii hn I 
w L eaiiied nioie tlnn two ei thiei. h in be I ini) fi ni the 
1 it V no\el eoistiiunt cf the deepest 'e i b tuns was 
jiun ue (lust, vchieh Ji lel liecn I mul 111 d iiost e\eiy U|»i »n, 
ansii lioni suba in le luleaiiic leti 11 Mi Mimiy tlioii lithe 
h id ) ( \t,i f iileel lu In d i ])ie ee e f piiiniee, when it w is e arefiilly 
hie 1 eel fo in any < I ll c die ‘inel he belieaed it t > be the 

chief on m of the elee])sei ehy Anothei th inent whieli 
appealed te have liecn eleteeteel at {^leat depths w is losnne 
eiu t, or di t foiined Iroiii ae rolites Another iiittieslin punt 
was tint whenever they i,ot into deep w iter, they found man- 
^ itiese pel ovule in nodules inelo mg ergame 1 em ains— sharks 
teeth and pieces cf lone 1 his foinntioii stenietl to be eon- 
neeted with the elisiiitegril on of vole line uxks Mr Munay 
als ) iliseiisscd the question whe her true equivihnls of the »‘etp 
sea de| osUs now made known weie to be- found in the '^tne of 
stiatilied re eks If th s wtie not the eist, tl cn it must be held 
til ll the great continfiits lud remained substantially the same 
thiou^hout a vast leiuth of time 


y 6 >A’ 6 / 1 

AT shoit notice It was n >t to he expected that I could pio- 
duee a leelme vvhieli should ennmend itself to the Asso- 
«'ution by i^s novelty or o iginahty But in science there are 
things of gieater value than even these— 1 amdy definiteness and 
Jteeu acy In fact will on hem Iheie could ru t be any sc ence 
1 tlie very i eculiar snntiering winch is u n illy (but 1 hope 
oneously) called “popular It is vain totx])eft th it moiethan 
tne elements of science can evei he made in the tiue sense of the 
won 1 opxdar , but it is the jitople’s to demand of then 

eacntrs that the information ^.iven them shall he at least defiintc 
''O fai as It goes And as I think that 1 teacher of 
^‘j^t'^niiot do a greater utoa^ to his audience than to mystify 
about fundaintnial prineijiles, so X conceive lint 
Cf ^1 pears to to be sueli confusion it is the duty of 

1 1 C man to endtaveur by all means in Ins power to re 
h ciitieisnib of works in wine 1 I have had at 

*^re, have shown n e that, even ame ng the f artieui irly 

A «it the GI i ^ v n e, 11, e> d e, I iimh 


well-educated class who writeTen thehigher’liteiary and scienlifie 
]ournals, there is wide spread ignorance os to some of the most 
important elenieiitaiy p inciples ol ])hyMes 1 liivc iheitloie 
chosen, as the sub)eet ot my leetuie to night, a very eleinenlaiy 
but much abused ninl nu^unektslood icim, which meets us at 
every turn m our study of naturil philosophy 

1 may at once admit tint 1 have n >dnng new to tell you, 
no lung which (hid you all been jiroperl) taught, whither ly 
bot>k‘» or by Icctuies) would not have b en fimniai to ill of 
y( u But it one has a light to )iidge of die genci d st Midnd of 
])opiilai sumnfie knowledge from the ‘•lilenunls male in tlu 
avenge news] ipti ot even fiom those mark in some tl the 
most pielenli iis amoiu'^ s i e died seientifie leeluies thru can 
Ik but 1 v\ p jh in this t ountiy w ho h iv l in leemilt 1 lu w 
1 l^cofthe ] ro})ei st le iilihL me nun ol h hllh wo d 1 u t 
We lead eoiisl nitly ( f the so c dhd 1 Mi\sil d I oues — licit 

light I lee rieitN Ae — ( f the “(one ilion of tlu Pln^eal 

I oiee of (lie “ l\i isteiui 01 C oils rvUion of 1 oiet ’ lo m 

iceinate in in of ei< nee all this is s nq I\ eiioi an I r. mlusi n, 
and I hive full e )ii(i tnee tint the inlieieiit vilalityof truth will 
iLiihi the dtcinj 1 l » f iret suelu oiifiisi in upon tlu mil eieiKiliv 
pulli <|uite as futik IS the hopeks'jly liidieu iis end ivoiii ol the 
/jMt to make us spell the wuid rhcinistiv with i \ iiisit il of 
III I It 1 tiiu tint 111 milltis siu h is fins lit i g >0 1 ih il 
hj 1 ds ( i SiniWellei sn 1 ) (U he t i^i nil liiiy ol tlu' 

(<li(i — 111 soiiutimes even al oluleiii 1 is of hit e 01 no 

( iicuunee Ihi it istjiiile aiiotlui thingwlunwi did witfi 
tlu luiul line lit ll tciin-»(l a eienee He who his nit i sully 
e lu lit then in ainnp is ]>utty e itiin I > ])i>.s fumi eln > u 
niistiH to fic punt Ihindris, ml cannot possilly u pim a 
elinite km wit Igi ol the sul jeel 
In j >1 iln 1 ll }. a q e theu is no pai tieiil 11 ob)eeti >n to multij le 
me nnn,^s foi tlu sinu wirl The eonit xl usu dly slu w txielly 
whuh of tliese i nit ndt I nul tleir evisttme is one* >' the 
mist I itili net ol u illy goo i [ iins, siu h is llios of Ho 1 , 

I I 1 , I laihim Ami there is n i le is m to ob let l 1 leh 

\ 111 IS tlu / ; of hal it du / ; < / m impl tlu / / 

</; n jft <j, 01 the / ni f fdh fun n bill wlu n wi u 1 1, 

1 1 h I 1 1 t wet k m t iie lu wsp i ci, that tli ‘Hue’ of i ) 1 *- 
)Cetik il m the ki ton g in hi a' last le ulu 1 the exti i 1 hi) uy 
\m unt ol J t.5 > leel, in ni >d)t i ih it the ‘ )i t ’ ol ilidllunii 
tH It It Aim tl n pin, 1 itt ly m 1 1 f 1 tlu It ih 111 f im 1 n- 
nunt, is exp tied to iverigt omewheu iboiil ^OjCXx) f t> t ms 

md 111 a thud tli it the watti m the b >d 1 ot tin f It n i / 

‘ w Old 1 III i second of tune (luiifea ‘ine ullren lit t > 1 use 

2 ,(HXJ tons one f o( hi/ h we see tli it tluii must lu, omt- 

vvhett it least, it not eveiywlieie, i ino ( rt ekless abuse of hn- 
pngv. In f let we hive come lo what ouglit to be seieutifu 
tatements, an 1 even the •>liglilest dtpee of unneeess ny 

vagiuncss is iltogether intohiable 

Perhaps no seientilie 1 ngh h woul his been so much abused 
a^ the woid “force We he u ol “ Aeeeluatmg 1 ori e, ’ 
“Moving boree, ’ “( entidugd 1 oice,” “ I ivmg J orec,” “ I'lo- 
jeitilc lone, “Ceiitripetil i otce,’ and whit not Vet, as 
William H<»j kins, the greaiest of ( amhudge ti idiers, used to 
te I us — ‘ 1 on e is I oiee i t , there is but one ide i den ilen by 
the word, iiid ill foiee is of one kind, whethei it be due to 
gi ivity, magnetism or eleetneily. lliis alone serves to giv* a 
lirelmnnary hint that (as f shall presently endeavour to mike 
deal to you) there i-> pr ibably 11 j mdi thimf as force at all’ 
J hat it IS, in fact, merely a convenient expression for a eerlam 
“rate ’ 11 anyone diould imagine th it “ 3 per cent ’ is a sum 

of money, he will soon be grievously undeceived “ 3 per cent ” 
means notlnrig more not le s tlian tlie vulgar fraction 1 ru< , 
the “ //itit /i> ( nt ” usually mean', something veiy suhstanti d 
hut there the leim is n it a scientific one Think for a moment 
how utfeily any one of you, U| p >sed altogether ignorant of 
shipping, would be ]>u//led by such a newspaper heading as 
‘ Ih ll /id Stat-Iint ’ or “ J lu Aid JacUt Cliffir' No 
doubt ome of oui scientific terms ajrproaeii as near to slat^ as 
do these , hut we are doing our best to get nd of them 

A good deal of the confusion about force is due to BiCibnitz 
and some of his associates and followers, who, whatever they 
may have been as m itheinancians, were certainly grossly ignorant 
of some elementary parts of dynamics, insomuch that LeibniU 
biinscii IS known to have timsnlered the fundamental system of 
the Pmt tpia tr> hf erroneous, and to have devised another an! 
diffeitnt sy'^teni of hu own This fact is carefully kept back 
now-a d i>s, but it a a fact, and (as I have just said) has In 1 a 
gr^at deal t > do w th the vagutrit'S of the terms fit A if tt and 
/ n ; } m me iru elcrn Hn/,viapK Ii fact, m fltir irf>itri» 



NATURE 


fhcsh, l^i<' / ] lij I /c J/o>/mT, and Aitcl'iahix of that 

limeliavo, m K)me ol their IVotean shaj3ep, liooked themselves 
like Entozoa into tlie great majority of our text-liooks. 

I Jefore dealing more definitely with the proper meaning of the 
word “Force” 1 must briefly consider how we become ac- 
([uainted with the physical world, and how consequently it is 
raoie than j)rohable that some of our most ])rofound impressions, 
it uninformed, are completely erroneous and misleading. 

In deiling with physical science it is absolutely necessary to 
keep well in view tlie all-import.nit ])rinciple that — 

Notkini^ I an he learned as to ike physical world save hy ohser- 
''niton and txpei intent^ or hy mathcinatical deductions from data 
so obtained. 

On such a text, volumes might be written ; but they are un- 
necessary, for the student of physical science feels at each suc- 
cessive stage of his pi ogress more and more profound conviction 
ofitstiuth. He must r{C( ive it, at staiting, as the unanimous 
conclusion of all who have in a legitimate manner ma<le true 
phvsic.d science the subject of their study ; and, as he gradually 
gains knowleflge by this — the only —method, he will see more 
and more cle.uly the alisolute impotence of all so-called meta- 
physics, or f) reasoning, to help him to a single step in 

advance. 

Man has been left entirely to himself as regards the acquire- 
ment of physical knowledge. Hut he has been gifted with vaiious 
senses (without which he could not even know tliat the physical 
w’oild exists) and with reason to enable him to control and undcr- 
stind their indications. 

Ueuson, unaided hy the senses, is totally helpless in such 
mailers. 'The indications given by the senses, unlc‘'S interpreted 
by leaMjn, are vitt( ily unmeaning. Hut when reason an i the 
scnsi's work harmoniously together, they open to us an absolutely 
illimitable prospect of mysteries to be exploied. 'khis is the test 
of true science — there is no resling-]ilace— each real advance 
discloses so much that is new and easily accessible that the inves- 
tigator has but scant time to co-oidinate and consolidate his 
knowledge before he has additional materi.als ])oured into his 
Store. 

To siglil witliout reason, the universe .apjicars to be filled 
with light -except, of course, in ])laces suuounded by opaque 
b(>i]ie.s. 

Reason, controlling the indications of sense, shows us that the 
sensation of light is our ow'ii juofierty ; and that wh.it wx* undcr- 
sland by brightness, «S:c., does exist ouLside our minds. It 
shows us also that the sensation of colour is purely subjective, 
the only difference possible between diflerent so-called rays of 
light outside the eye being merely in the extent, form, and 
rapidity of the vibrations of the luminiferous medium. 

d'o hearing, without reason, the ah of a busy town seems to 
be filled with sounds. Reason, interpreting the indications of 
sen-c, tells us that if wc could see the particles of air, we should 
observe among lliein simply a com])aratively slow agitation of 
the nature of alternate compressions and dilatations supei posed 
upon their rapid motions among one another. And our classifi- 
cation <)l .sounds as to loudness, pilch, and quality, is merely the 
subjective correlative of what in the air-particlcs is objectively 
the araount.s of compression, the rapidity of its alternations, and 
the greater or less complexity of the alternating motion. 

A blow fiomastick or a stone produces pain and a bniise ; 
but the motion of the stick or stone before it reached the body is 
as different from the sensation produced by the blow as is the 
alternate compression and dilatation of the air from the sensation 
of sound, or the clherial wave-motion from the sensation of 
light. 

1 lonce to speak, as the great majority even of educated ” 
people do, of what we ordinarily mean by light or sound, as 
existing outside ourselves, is as absurd as to speak of a swiftly- 
moving stick or stone as pain. Bui no inconvenience is occa- 
sioned if we announce the intention to use the terms light and 
sound for the objective phenomena, and to speik of their sub- 
jecflfve effects as “luminous impressions” or “noise,” as the 
case may be. In this case there is outside us energy of motion 
of every kind, but in the mind mere corresponding impressions 
of brightness and colour, noise or harmony, pain, vAc., &c. 

As another instance, it is obvious that we must be extremely 
cautious in our interpretation of the immediate evidence of our 
own senses as to heal. 

Touch, in siicoesdon, various objects on the table. A paper- 
weight, especially if it be metallic, is usually cold to the touch ; 
books, paner, and especially a woollen t.able-cover, compaiaiively 
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by the of tou'Ji, an 1 in all probability y >-a will fin 1 little 

or n » difference in what we call llicir lenipeiatutrs. lu tact, any 
number of bodies of any kind shut up in an inclosure (within 
which there is no fire or oilier source of heat) all tend to .acquire 
ultimately the same ttMiipera’uio. Why, then, do some feel 
cold, others warm to the touch? 

The reason is simply this— the sense of touch does not inform 
us directly of temperature, but of the rate at which our finiper 
yams or loses heat. As a iiile bodic'' in a room are colder than 
the hand, and heat alwa).s lends to pass from a warmer to a 
colder body. Of a number of bodies, all equally colder than 
the hand, that one will seem coldest to the touch v/hicli is able 
most rapidly to convey awav heai from the hand. The question, 
theiefore, is one of londuitwu of heat. And to assure ourselves 
that it is so, reverse the proce^^ : let us, in fact, ity an 
experiment, though an exceedingly simple one ; for tlie essence 
cf experiment is to modify the cu'cii instances of a plnsical 
phenomenon so as to inciease its value as a test. Put the juper- 
weight, the books, and the woollen table-cloth into an oven, and 
raise them all to one and the same tein)>erature— considerably 
above that of the hand. The woollen tloih will still be com- 
]>arativdy cool to the touch, while the metal paper-weight may 
l)C much too hot to hold, 'fhe ouler of these bodies, as to warm 
and cold, in the popular .sense, is in fact reversed ; and lliis is so 
because tlie hand is now reieivtny heat from all the various 
bodies experimented on, ano it leceives most rapidly from those 
bodies wdiich in their ])revious condition were capable of aVi- 
slract mg heat most rapidly. However it maybe in the moral 
world, in the physical universe llic giving aiul taking powers of 
one and the same body aic strictly correlative and equal. 

Tims the direct indications ol sen.se are in general utterly 
inidciding as to the relative temiieratuics of dilferent bodies. 

In a baker’s oven, at tcm]>eratiiies iar above the boiling ])(»int 
of water (on one occasion even 320’ K., .so high indeed that a 
bccf-sleak w’as cooked in thiitcen minutes), Tillelm P'raiice, and 
Hlagdcii and (dianlrey in Kngland, remained for nearly an hour 
in com p.xr.i live* conifiirt. Hut though their clothes gave them no 
gieat inconvenience, they could not hold a metallic pencil-case 
without being severely burned. 

On the other hand, great care has to be taken to cover with 
hemp, or wool, or otluu badly conducting vul)stancc, every piece 
of metal which h.is to be handled in the intense cold to which 
an Arctic expedition is subjected ; for cont.icl with vcTy cold 
metal produces sores almost undistinguishable from Imrns, though 
due to a directly opposite cause. Hotli of these ])henomena, 
however, ultimately deiiend on the comparative facility with 
wdiich heat i.s conducted by metals. 

ICveii fiom the instance just given, you cannot fail to see that 
there is a profound distinction between heat and temperature. 
Heat, wdialever it may be, is someihino which can be trans- 
ferred from one portion of mailer to another ; the consideration 
of temperatures is viriually that of the mere i^ondi riuNS which 
determine whether or not there shall be a liansfci of heat, and 
in which direction the transfer is to lake jilace. Hear tins care- 
fully in mind, because it has most important analogies to the 
results we meet with in consideting the nature of Force. 

U has been definitely established by modern science that heat, 
thonyh not material, has ohja live existence in as complete a sense 
as matter has. 

This may appear, at first sight, paiadoxical ; but we must 
remember that so-called jiaradoxes are merely facts as yet unex- 
plained, and therefore still apparently inconsistent with others 
already understood in their full significance. 

When we say that matter has objective existence, we mean 
that it is something wbicli exists altogether independently of tlie 
.senses and brain-proctsses by which alone we are infoimed of 
its presence. An exact or adequate conception of it, if it could 
be formed, would probably be something very different from any 
conception which our senses will ever enable us to form ; but 
the object of all pure ph}sical science is to endeavour to grasp 
more and more perfectly the nature and laws of the externad 
world, using the imperfect means wliich are at our command — 
reason acting as interpreter as well as judge, while the senses are 
merely more or less untrustworthy and incompetent witnesses, 
but still of inconceivable value to us because they are our only 
available ones. 

Without further discussion we may state once for all that our 
conviction of the objective reality of matter is based mainly upon 
the fact, discovered solely by experiment, that we cannot in the 
slightest degree alter its quantity. We cannot destroy, nor can 
\v*- ri>dn t, e'ni 'hr s'»-d» '.i portion ♦ nixte- H t eMson 
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icii’.iivS lu 1 )“ cor. L>tviU ia our lo^ic ; aiiJ thus, if w*.* find 
anything else in the physical world whose quantity we cannot 
alter, we are bound to admit it to have objective reality as truly 
as matter has, however strongly our senses may predispose us 
against the concession. Heat therefore, as well as light, souinl, 
electricity, iv.c., though not forms of matter, must be looked 
upon as being as leal as matter, simply because iliey have been 
found to be forms of energy — which in all its constan* mutations 
satisfies the test which vc adopt as conclusi\e of the reality of 
matter. We shall find that this test fails when applied to force. 

, But you must again be most carefully v'arned to distinguish 
between heat an I tlic mere sen alion of wannlli ; just as you 
distinguish between the motion of a cudgel and the pain juo- 
duced by the blow. The one is the to be measured, the 

other is only the more or less imperfect leading or indication 
given by the instrument with wliieh we attempt to measiiio it in 
terms ol some one of its effects. So that whrn your muscular 
sense inqncs.scs on you the notion that you are ex' rting force as 
in pushing or I'ulhng, >ou ought to be vciy cautious in foiming 
a judgment as to what is leally going mi ; and you onglil to 
(lenuind niuch f.uthir evidence before rdmithng the ubjeclivc 
icality of i(ireo. 

rmil all {hysical selencc is reduced I0 the deduction of the 
innumerable m.ithematical conseqiuncis of a few known and 
simj)lc laws, it will be impos''i!>le altogether to avoid some con- 
fusion and ie]:»clition, wha'c\ci be the aiiMiigcmeiU of its vaiious 
parts which we adopt in blinking them befm'c a lioginnei. But 
wh( n wf confine oui'clves to one definite branch of lie su 1 )j<c‘, 
all of vho.e fun.lamcnial laws ean be tly foimulated, theie 

need be no such c< iilu'-ion. I Icie in f.u t the m ithcmnf iciau has 
It all in his own hand. He is the .skilled lutilicer with hi > plan : 
and his trowel, and llie hodmiui Jiave h ’iidcvl up to bun .ill the 
rc<juisite bi'cks and nuirtai. 

^ dloH in sujqsoit of this vitwv.l 

WJuMher Ihcic* in such a //<///.,' as foicc 01 not 1 shall consider 
presently. But in ihe mcanwinle thoio c.in be no doubt th.it it 
is a convenii lit term, piovided it be employed in one dclii.ile 
.sense, .lud one only, l.ct us then lirst .--e. how It is to be ror- 
iiallyusid. Hcrewccumiol but consult iNewton. 'I'hc sense 
in which he use^ the woid “force,” and lhe*‘efoic the sin.c in 
which we inu'-t coiuiniK* (<■) jf p, ,a\oid iiiulh'c- i 

lual coiifinion, will appear clearly horn a brief consi 'ei.ilion of 
his s,iiij)le sla^eiiicnt <jf the Jaw of nmtion. 

The fioi ot thc-,e liw<^ Is: /nn /v,/j in of 

rc^t or 0/ Ufiifotm molwii lu o //;/,, < u,/./ /,/ pa, if 

/ s / ompi fit if l>y imt},, cif /iUis fo r/ni/i^ . f/iat if /ft. 

In other wools .iny clnmge, win ihei m lh.‘ diritti)}t 01 in the 
uiteo/i motion of a bmly is attiibuled to /o/<t\ dims a stone 
let fall moves quicker and (|m kci, and w'e .s.ay th.at a lorcc (\./ , 
the W'cight ol the st(mc, or the caitli’s attiaction lor it) is con- 
timialJy acting so as to increa'^e the nrfr of the motion If the 
stone be tluowii npwaids, the niy of its motion cont.nually di- 
minishe.s and we s.ay that the mme force (the stone’s weight) is 
conliiiually acting so os to produce this diminution of .sliced .So 
.n,’ l!«t wc have 

meV . .r Newton’s 

111 St Jaw altoKls. A ou see the moon revolving about the earth 

and the enrth and oihcr pl.inets revolving about the sun -ap- 
proxim.Udy, at least, m circles. Why is this Their c/fi tiofion , 
of motion are constantly clumging ; in fact, a curved fine i.s 
merely a line who.e diteclion ch.anges from point to point, while 
a straight 111 e IS one w'hose direction doe., not change: but to 
proaime this change of diiection foice is recjuircd ju&t as much a.s 
to produce chaiii,'e of speed. Tlial is supplied l.y the eravilatlon 
aitract.on of the ceiitial body of ihe sy.stein. The old notion 
CM„ f centripetal force was required to balance the so-callrd 
C' trifugal force “ that a hotly moving in a 

Sin.ill 1 ‘ ^ 'o <'y outwaidsfiom the centre ! Newton’s 

be rn?i “r ''“"y -tl'i-ut'l'ty of this. If a hotly is to 

path If ° fPtie in a curved line instead of its natural .straight 
to pr’cvsni**!". ^ it to do so ; certainly not 

it is for ti outwards from the centra*, about which 

lutionarv ® f "Ot revo- 
must apolv A ‘'.“figeJ perseverance, .and just as you 

motion, so direction of motion to change the raff of 

of motion to pu apply force per_peu/Iicular to the direction 
Newton’s , direction. 

tropoitionaUo'i^^^' is now required : Change oj motion is 
of the straiPht iJ. pace in the direction 

Mark \ 

ost carefully that this one simple law holds for all 


kinds of loicc alike. Hieic N no .special l.iw for giavhalion- 
forcc and others for electric and m ignetic forces. All are defined 
alike, ivithoiU reference to their oiigin. 

Motion, as New’ton has pieviously tlefineil il, is here used as a 
teclinic.al scientific term for what wc now call momentum. It i.s 
the product of the miss moving imo the velocity wdlh which it 
moves. C'hange of motion, ” therefore, is change of momentum, 
or the product of tlic mass of the moving body into its ch.ange of 
velocity. Now a ch.ange of velocity itself a velocity, as we 
see by the science (d meie motion- -kineiualics -the'puicly 
m.at hemal ical .science of mixed sjiacc luid lime. 

Newton’s wonls, however, imply more than this. Of 
coul^c^ the longer a given force .acts, the gualei will be 
the change of moment am wdiich il ])roduces ; so llial to 
compaie forces, w'hich is the essence of the process of me.a- 
.smiiig them, wc must give them equ.al tim< to act —or, in 
scientific kinguage, wc must mcasiiie a f.irce by the raft at which 
it produce, ch.inge of momentum. Ka'e of ihangc of velocity 
is called in kinematics acceleration. 'J'lius the measure of a 
force is the jnoduct of the ma''S of the body moved into flic 
.aicelei.a^ioii which tlic foice pioiluces in it. This i.s the so- 
cal’ed //f mofitx, 01 “iTuwing foi\-e ” of the (‘ainhriilge texl- 
Inioks . - the so-c.illed Vis anJi/atax^ or “ accclci.almg force, ” 
being ually no foice .at all, but .'iiiothei name foi the kiiicmatival 
ijiiantity .acce't iilion which I h.ue put defined. 

rnit fi ice is thus tli.il lone which, uduiftoci he its' sonrit\ pro- 
duce, unit moni.niiim in unil ol lime. If we employ Ifi-iiish 
m Its iiiiil of Airce is that wdiich, m one .second, gives to one 
oumi of matter a velocity of one fool per .seeond. lUre you 
must carefully notice th.it 0. />oiin i of mallei is a cerUain moss or 
<|ii.intity ol imittci. When you buy a ]>tnmd of lea, you buy a 
(luantiiy of the matter called tea, cqu.il in mass to the .st.iiulaid 
jK.uud of ]>l.almmn. The idea of weight doi snot enlci primaiily 
into the pio(cs>. In f.icl, the us»*or an ordm.iiy balance depends 
upon one chuse of Neivlon’s law of giavit.iiion wdiicli tells 
us (Juit 111 any locality vvhitever, the weights of bodies are eiiual 
il tluii ma-.ses aie equ.il. The weight of a jioiind of m.atter 
v.xic-s fiorii pkacc to pl.uc on the eailh’s .sin face it depends on 
tlieaKi.iotin as well .as Ihe.atliaite 1 body, dhienuss of a limly is 
Its own jiioperty. 'Hn cai Ih’s alii.iclioii loi a body, or the wciglit 
of the body, i> a foioe which jnoducws m 11 in one secoixl,* a 
ichicily which {in tin’s hlilule, anl at (lie se.ideiel) is ahoiit 
d2*2 fed per .second. Soilinl, in (Jl.nsgow the wanght of.i pound 
which wc take a, onr slaiulaid of mass is rather more than 
Ihniy-lwo units of foice, or, w Ij.iL tomes to the same thing, tlie 
Jn ilish unii of force is about the former weight of a penny letter 
- li.ilf an ounce. 

.Some people aie in the Ii.abit of confounding forex* with 
mornciituin. No one hiving .sound ideas of even clenuntary 
mathematics could he jniilfy of this or any sirndar iuon,tro> 
sity. He W’ould a.s soon, as ll(»pknis used to say, measure 
)ie.ght.s in acre', 01 aiablc land in cubic mile,. Bui to show to 
a non-malluni.itician that it is really immstrous to confound 
force and momentum, il suffice, to chance the system of units 
employed in measuring them, when il 'will be found that, if 
numciically equal fr;r any one system of iniiks, they are neces- 
sarily iciideiecJ uneijii.il by a ineie change of the um’f employed 
foi time. Now two ihing-, wind, .are ically equ.il to oiie.uiolher 
must neces'-aiily be expressed by the same nuinental quantity 
7 o//ofe 7 'er system of units be adojited. J.et us try then unit of 
foice and unil of iimmenfiirn, as defined by jiouiid, foot, second, 
units : and sec what alterations a common change of these fim- 
daniental units w'lll make iri llieii numerical expre.ssioi). 

Unit nioimntum i. th.at ol one pound of matter moving with 
a velocity of one fia>t jicr .second, l int force is that fouc 
which, acting for one second, produces in unit of mass a velocity 
of one fool per .second. Jn e.ath of these stalenicnts vou rn.iy 
put an ounce or a ton, instead of a pound, and an inch 01 .a mile 
in place of afoot, and their relative v.iluc will not Ire aifcicl. 

But suppose wx take a minute ni.stead of a second a. Hie unit of 
lime. One foot per second is sixty feet pci minute— .so this 
change of the time unit increases sixty-fold the noimnal value of 
the momentum considered. But in fh^j case of the force our 
statement w'ould stand thu.s : — What we formeily called unit of 
force is that whicli, acting for one-.sixtieLh only of our new unit 
of time produces in a mass of one pound, sixty-fold the new unit 
of velocity. In other words tlic number expressing the momen- 
tum is increased sixty-fold, while that representing the force is 
increa.sed three thousand .six hundred fold. 

In fact, whatever be the system of units you empJby— ii you 
increase in any proportion the unit of time, the measure of a 
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momentum is increased, in that proportion simply, while that of 
a force is increased in the duplicate ratio. The two things arc, 
therefore, of quite dissimilar nature, and cannot lawfully be 
equated to one another under any circumstances whatever. 

I'lie mathematician expresses this distinction at once by saying 
tlaat momentum is the time-integral of force, because force is the 
rate of change of momentum. 

Hut what I have already said as to the meaning of Newton’s 
two first laws leaves absolutely no doubt as to the only definite 
and correct meaning of the wonl force. It is obviously to be 
applied to any pull, ])ush, jiressurc, tension, attraction, or repul- 
sion, &c., whether applied by a stick or a string, a cliain or a 
girder ; or by means of an invisible medium such as that whose 
existence is made ceitain by the jihenomena of light and radiant 
heat, and which has been shown with great pifibability to be 
capable of explaining the plicnomena of electricity and magnet- 
ism. 

I have already mentioned to you tluit the notion of force is 
suggested to us by the .so-called muscular sense, which gives us 
a ticculiar feeding of pressure when we attemjit to move a piece 
of matter. To get a notion of what it really means we must 
again have recourse to physical facts instead of the uncontrolled 
evidence of the senses. Almost all that is recjuiied for this jnir- 
pose is summed up for us in the lemaining law of motion. l>c- 
forc we take it up, however, let us biiefly consider the position 
at which we have arrived. 

We have seen how to get rid ol two gratuitous absurdities-— 
the so called centrifugal force and accelerating force, and we 
must ]iroceed to exterminate living foicc. Coimoran and lllun- 
derbure liave been dis\>osed of, l»ut a more dangeious giant 
remains. Moie dangerous because he is a reality, not a phan- 
tom like the olhti two. Wha'evci force may be, there is no 
such thing as centrifugal force ; and accelerating foice is not a 
physical idea *il all. Hut that 'Ahicli is denoted by the term 
living force, though it lias .absolutely no right to be called force, 
is something as r.al as matter itself. 'I'o undci stand its nature 
we must have rccuuise to another quotation fnun the P)tncipia, 
Newton’s tliiid law of motion is to the effect that - 
“ To crei y at iion then' is ahvays an n/iuP anil conha^v leac- 
lion : or, the mutual tut ions of any I <00 ootlus lue ahvays ei/ual 
anil opposilely din ch d. ’’ 

d'his law Newton first shows to hold for ordinal y prcssuies, 
tensions, attractions, impacts, Ac., that is for Jon a exerted on 
one another by two bodies, or their time-integrals. And when 
lie says — “ Jf any one presses a stone with liis linger his finger 
is prc.ssc(l with an cipul and opposite foice by tlie stone,” wc 
begin to suspect that ftircc is a mere name —a convenient ab- 
straction— not an objective lealily. 

Hull one end of a long lope, the other being fixed. Yi.u can 
produce a ^iractically infinite amount of force, for there is stress 
across cveiy section throughout the whole length of the rope. 
Press upon a movable piston in the side of a vessel full of fluid. 
You produce a practically infinite amount of lorcc — fur across 
every ideal section ol the liciuid a pressure per s [uare inch is 
produced equal to that which you apnlied to ttie piston. I.et go 
the rope, or cease to prc.ss on the juston, and all this practically 
infinite amount of force is gone ! 

The only man who, to my knowledge, ever tried to discover ex- 
jieiinientally what might be correctly called consen'ation 0/ /one y 
was Faraday. He was not satisfied with the mode of statement 
of Newton’s law of gravitation, in which the mutual attraction 
between two bodies is said to VARY inversely as the square of their 
distance from one another. When the distance between two 
bodies is doubled, their mutual attraction falls off to one-fourlh 
of what it foiinerly was. Faraday seriously set to work to 
determine what became of the three-fourths which have disap- 
peared, but all his skill was insufficient U> give him any result. 
Faraday’s insight was so profound that wc cannot a.ssert that 
fon^thing may not yet be discovered by such experiments, but 
it will assuredly not be a conservation of force. 

But Newton proceeds to point out that this third law is true 
in another and much higher sense. He says : — 

If the action of an aytnt be measured by the product of its 
foru into its velocity ; and ij\ similarly y the reaction oj the tesisi- 
ance be mciuincd by the velocities oJ its several pa^ts into their 
forces y lohethtr these arise from friefioMy cohesion y ivet^hly or 
acctleraliotty action and reaction, in all combinations 0/ ma- 
chines, will be equal and opposite/ 

The act'ons and reactions which are here stated to be equal 
and opposite, are no longer simple forces, but the products of 
forces into their velocities ; i,t\, they arc virhat arc now called 


rates of doinq work ; the time-rate of increase, or the increase per 
second of a very tangible and real something, for the measure- 
mjnt of which rate Watt introduced the practical unit oio. horses 
power, or the rate at which an agent works when it lifts 33,000 
pounds I foot high per minute against the earth’s attraction.* 

Now think of the difference between raising a hundredweight 
and endeavouring to raise a ton. With a moderate exertion you 
can raise the hundredweight a few feet, and in its descefit it mi^ht 
he employed to di tve mailnfntyy or to do some other species of work. 
Hut tug as you please at the ton, you will not be able to lift it ; 
and therefore, after all your exertion, it will not be capable of 
doing any work by deSwCiiding again. 

Thus it appears tliat /on e is a mere name, and that' the pro^ 
duct of a force into the ilijla .Dunt of its point oJ application has 
an objective existence. In fact, modern science shows us that 
force is merely a convenient term employed for the present (veiy 
usefully) to shorten wliat would otherwise be cumbrous expres- 
sions ; but it is not to be regar ’eil as a lliinq, any more than the 
bank rate of inieiest (be it 2, 2I5, or 3 per cent.) is to be looked 
upon as .1 sum of money, or than the biith-rate of a country is 
to be looked u]>oii as the actual gioiip of children born in a 
year. Another excellent instance is to be had from the rainfall. 
We say rain fell on .such a day at the late of an inch in twenty- 
four houis. What I an be an inch of rain? especially when we 
mean a not a iw/Vr inch. Hut there is no confusion or 
absurdity here. What is implied is that, if it had gone on 
raining at that rate for twenty? four houis, ami if the rain (like 
snow) remained where it fell, t!ie giouiid would have been 
coated to the dejith of an ineh. 

In fact, a simple mathematical operation shows us that it is 
precisely the .same thing to say : — 

'J he horse pinoer or amount of work done by an aifent in each 
second IS the product of the force into the average velocity of the 
agent, 

and to say — 

foice is the rate at whiih an agent does work per unit of 
length. 

In the special illii Aral ion of Newton’s words which I have 
just given, the resistance was a weight, that of a hundredweight 
or of a ton. When the resistance was overcome, work was 
done, and it was storetl up for u^e in the rai.sed mass — in a form 
which could be mide use of at any tuturc lime. 

Following a hint given by Young, we now employ the term 
ENKRciv to signify the power of doing woik, in wha ttver 
power may consist. The raised mos^, then, wc say jiosscsse.s, in 
virtue of its elevation, an amount of energy precisely equal to the 
woik spent in raising it. This dormant, or passive, form is 
called potiutial energy. Fxctlleul instances of potential energy 
aic supplied by water at a high level, or with a “ head,” as it is 
technically called, in virtue of which it c.in in its descent drive 
machinery — by the wouivl-up “ weights ” ol a clock, which in 
their descent keep it going for a week ; by gunpow'der, the 
chemical alfimties of whose constituents are cillecl into play by 
a si>ark, Ac., Ac. 

Anollier example of it is suggested by the w'oid “cohesion,” 
employed in Newton’s slalemcnt, and whicli must be taken to 
include what arc called molccu'ai foiccs m general, such as, for 
instance, those upon wliich the eiasiicily of a solid depends. 

When we draw a bow, we do wurk, because the force excited 
las a velocity ; Imt the diawii bow (like the raised weight) has 
in potential energy the c(pu valent of the woik so spent. That 
can in turn be expended upon the arrow ; and what then f 

Turn, again, to Newton's words, and we see that he speaks of 
one of the forms of resistance as arising from “acceleration.” 
In fact tlic arrow, by its inertia, resists being set in motion ; 
work has to be spent in propelling it, bat the moving arrow has 
that work in store in vntue of its motion. It appears from 
Newton’s previous statements that the measure of the rate at 
which work is spent in producing acceleration is the product 
of the momentum into the aci delation in the direction of motion, 
and the energy produced is measured by half the product of the 
mass into the square of the velocity piodiued in it. This active 
form is called kinetic energy, and it is the double of this to 
which the term vis viva, or Ihing Jouc, lias been 'erroneously 
applied. 

As instances of ordinary kinetic energy, or of mixed kinetic 
and potential energies, take the following : — A current of water 
capable of driving an undershot wheel ; winds, which also are 
used for driving machinery; the energy of water-waves or of 
sound waves ; the radiant energy which comes to us from the 
sun, whether it affect our nerves of touch or of sight (and there- 
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fuie be called radiant heat or liglD (Jr produce chemical deo.in- 
position, as of carlxmic acid and water in the leaves of plants, 
or of silver salts in photography (and be therefore called acti- 
nism) ; the energy of motion of the particles of a gas, upon 
which its pressure depends, &c. [When the motion is vibratory 
the energy is generally half potential, half kinetic.] 

These explanations and definitions being premised, we can 
now translate Newton’s words (without alteration of their mean- 
ing) into the language of modern science, as follows : - 

Work dom on any system of bodies (in Newton’s statement the 
parts of any machine) has tfs equivalent in ivork done against 
friction, nwhrular lorces, or gravity y if there be no acceleration ; 
but if there be aieeleiatmiy fart of the woik is expended in aver- 
eo/nim^ the resistaine to acceleration y and the additional kinetic 
merg r droelofed is equivalent to the work so spent. 

Hut we have just seen that when work is spent against mole- 
cular forces, as in drawing a bow or winding up a spring, it is 
stored up as potential energy. Also it is stored up in a similar 
form when done against gravity, as in raising a weight. 

Hence it appears that, according to Newton, whenever woik 
is spent it is stored up either as potential or as kinetic energy, 
except, po.ssibly, in the case of work done against friction, at>oiit 
whose fate he gives us no information. Thus Newton expiessly 
tells us that (exce[>t, jiocsibly, when there is friction) io<>rk is 
indesti nciiMfy it is clianged from one form of energy to another, 
and soon, but neve r altered in quantity. 'I'omake this be.iutiful 
statement comjdetc, all that is requisite is to know 7 ohat beuones 
oj 7 vork spmt against jriiiion. 

Here, oT course, experiment is re(iuisite. Nevston, unfor- 
tunately, seems to have forgotten that savage men had long since 
been in the habit of making it whenever they wished to ])r()cure 
fire. The patient rubbing of two dry sticks together, or (still 
belter) the drilling of a soft jiiece of wood v/illi the slightly 
liluntcd point of a hard ])iece, is known to all tribes of savages 
as a means of setting both ]neccs of wood on fire. Here, then, 
heat is undoubtedly jiroduced, but it is produced by the e.vpen- 
ditme of 7 (’<>rk. In fact work done against friction has its e(iui- 
valent in the heat }noduced. This Newton failed to .see, and 
thus his grand generalisation was left, though on one point only, 
incomplete. 'J’lie converse transformation, that of licaf into 
work, dates back to the lime of Hero at least. Hut the know- 
ledge that a certain jjroce.s.s will pnuluce a certain rc.suU doe.s 
not neees.sanly imply even a notion of the ‘‘why and Hero 
as little imagined that in liis leolijiile heat was conviifed into I 
7 vo)ky as do savages that work can be lonvtritd into heat. I 

Hut whenever any such conversion or traiislerencc takes ])lace 
there is necessarily motion : and the mere rate of conversion or 
transference of energy per unit length of that motion is, in the* 
pre^ent state ol .science, very convenieinly called foice. No 
confusion can arise from using such a woid in such a .sense. 
On the contrary’, there is always a gain in dearness when com- 
pactness c.an lawfully be intioduced. 

Rumford and Davy, at the very end of last century, by totally 
different experimental ])roccsscs, .show'ed conclusively that the 
materiality of heat could not be mainlaincd, and thus gave the 
means of completing Newton’s statement wliich, still farther 
extended and geiierali.setl rather moie than thirty years ago by , 
the magnificent expeiimcntaJ work of Golding and Joule, now | 
stands as one massive pillar of the fast-ri.sing temple of science;— 
known as the law of the ronsen’ation of energy. j 

I'hc concejition of kinetic energy i.s a very simple one, at ! 
least when visible motion alone is involved. And from motion j 
of visible masses to tlio.se mcjtioiis of the p.articles of botlits I 
^hose energy we call heat, it, by no means a very difficult menial I 
f^'ansition. Mark, however, that heat is not the mere motions ' 
but the energy of these motions ; a very diflerent thing, for heat ! 

kinetic energy in general are no more inodes oJ motion'^ ' 
than potential energy of every kind (including that of unfned 
gunpowder) is a “ mode of rest I"*' In fact a “ mode of motion ” 

If the word motion be used in its ordinary sense, ])urcly kinc- 
ma not physical ; and if motion be used in Newton’s sense, 

It reters to momentum, not to energy. 

e conception of potential energy, however, is not by any 
means ^ easy or direct. In fact, the apparently direct testi- 
mony o our muscular sense to the existence of force makes it at 
lirst mucii easier for us to conceive of force than of potential 
encJ'gy* It hy two masses of matter possess potential energy 
when separated— in virtue of which they are conveniently said 
lo attract one another— is still one of the most obscure problems 
in ponies. 1 liave not now time to enter on a discussion of the 
very mgenious idea of the ultramundjuae corpuscles, the out- 


e>mc of iht* bR-aiJik of I.e S.xgc, and the only even apparently 
hopeful attempt which has yet been made to explain the 
mechanism of gravitation. The most singular thing about it is 
that, if it be true, it will probably lead us to regard all kinds of 
energy as ultimately kinetic. 

And a singular quasi-metaphysical argument may be raised 
on this point, of which I can give only the barest outline. The 
mutual convertibility of kinetic and potential energy shows that 
relations of equality (though not necessarily of idcMitity) can exi.st 
between the two, and thus that their proper expressions involve 
the same fundamental units, and in the .same way. Thus, as 
we have already seen that kinetic energy involves the unit of 
mass and the .square of the linear unit directly, together with 
the square of the time unit inversely, the same must be the case 
with potential energy ; and it .seems veiy singular that potential 
energy should thus essentially .11 vol VC the unit of time if it do 
not ultimately depend in some way on energy of motion. 

[Prof. Tail then gives instances of the inaccurate use of the 
woid Force.] 

I To conclude — In defence of accuracy, which is the sine qudno. 
ol .all .science, we niii.st 1)0 “zealous, ” as it were, even to “slaying. 
And, as all the ]*ower of the 'J'inies will not compel 11s to put a 
y instead of an e into the word cliemist, so neither will the bad 
example of Geiin.iny and I*' ranee, though recommend cil to us 
wiili all the aulhoiity which may be attributed to an ex-president 
of this Association, succeed in imiiicing us to attach two or more 
peifoctly (iistinot and incompalilile scientific meanings to that 
u.scful little w'onl, “ force,” which Newton has once and for ever 
delincd for us with his tiansccndent clearness of conception. 

1 have now only to a.sk your indulgence for the crudeness 
of this lecture. All I on say is that in preparing it, I have 
done my best, under circumstances of time, place, and surround- 
ings, all alike unpr()()itii)us. Hut the chance of being able to 
back up, however irnperlectly, my old friend, Dr. Andrews, in 

1 'whose lalMuatory 1 first learned jiroperly to use scientific appa- 
ratu.s, and whose .^age counsel impressed upon me the paramount 
irnpoitnnce of scientific accuracy, and aliove all, of scienlillc 
honcatv — such a chance was one wdiich no .surroundings (how- 
ever unpropilious) could have induced me to forego. 


NO'J'K.S 

Wk have received the “ Daily Hiogramme of the Twenty- 
fifth Meeliisg of the American Association,” held at buffalo, 
August 25 It forms a panifihlet of alioiit 100 pages, but 
appears to have been pul^lislicd daily during the rm'ctings, and 
i> quite a model of what such a j)rogranimc .should be. It is 
dearly printed on excellent paper, and has not the overciowded 
appearance th.it the i»iogramnie of the Hiiliah Association often 
pie.sents. At llie la'.t meeting a standing cunimiltec was ap- 
p(»inle<l to superintend the selection of pajicrs, and to ihi.s 
committee a slion ;ib. traet must be suit before the title of a 
jiaper can be transmitted to the .sectional committees. A list ol 
acccjjtcd pajiers is given each flay, ami apjiended is the time 
cadi i.s supposefl to occupy in reading. The work of each 
section for each day is indicated, .mid all the iicce.s.sary infor- 
mation as to officers, regulalion.s, i\c., arc given. A list is also 
given daily ol the mimbm- of members “ elected ” and the number 
“registered,” with tlie.ir addresses. Altogether for this meeting 
thc.e amount to 352, and the number of papers entered 
for reading is 147. At this meeting .seventeen fellows were 
elected, consisting of .some of the l>csl known names in American 
seif nee. The next meeting of the A.ssociation will l>c held at 
N.ishville, Tenn., on the last Wednesflay of August, 1877, the 
president-elect being Prof. Simon Newcomb, of Washinglofo. 

PioiK. IltJXi.EY was present at the meeting of the American 
Association for the Advancement of Science, held at Huffalo. 
After stating that he was quite unprepared to occupy their atten- 
tion, he said : — In ICngland we have no adequate idea of the 
extent of your country, its enormous resources, the distances 
from centre to centre of population, and we least of all under- 
stand the great basis of character which sprung from the other 
side of the Atlantic. There has been some talk of thft influence 
of your climate carrying you back to the North American type. 
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I cannot say that I can see any signs of that unless it be in the 
development of that virtue of hospitality which prevails among all 
savages. Another feature I have observed which fills me with a 
certain amount of shame, when T think of what ingoing on in our 
country. I have visited your great Uni ver^itie^ of Yale and Harvard, 
and have se en how your wealthy men contribute to scientific institu- 
tions in a way to which we arc totally unaccustomed in England. 
The general notion of an Englishman who becomes rich is to 
buy an estate and found a family. The general notion of an 
American who becomes rich is to do something for the benefit 
of the people, an-l to found an institution whose benefits shall 
flow to all, I need hardly s ly wiiich I it‘g.ird as the noblest of 
these two. It is commonly said there are 11 ) antiquities in 
America, and you have to come to the t)ld World to .see the 
past. This may be, so far as regards the trumpery of 3,000 or 
4,000 years of human hi dory. Hut, in tire larger sense America 
is the country to study anti<iiiity. I confess that the reality 
somewhat exceeded my cvpcctatrons. It was my great good 
fortune to ‘'tudy in Newhaven the excellent collection made by 
my good friend, Hrof. INtarsh. There does not exist in lOurope 

time it covers, and the light it thrviws on the wonderful jrrohlcm 
of evolution wlricli has been so ably clisciis^-ed before ){iU by 
I’lof. Moisc, and which lias occupied so much attention siiue 
Darwin’s great work on speeics. Heforc ihf gathering of such 
materials as those to •whii.b 1 have lel mtciI, evoluiem A\a-. a 
inatlcr of speculation and argument, though wc v\1k> had adl»cicd 
to the doctrine ha I good giuundslor oui bclal. Isow tnin ^ 
are changed, and it b.rs become a matter of f.icl and history. 
The history of cvobilion, as a matter of fact, is now dr Inicliy 
Iraceablc. \\\‘ know it has liai)peiu.d, au I n le nain , is I'm 
suboulinalo (|uestii)ii of bow it bajrpencd. 1 ^vl^lr )oii all grod 
spec*d, and that this AsMmiatitai, like il>.jistci in (beat Ihitain, 
will sow the set ds of scientific iiujuiiy in all tin toirns i( visit., 
and thus help on the great good work.” 

(Jn 'Puesilay the pioceedings of the h'on and Steed Jnsldutc 
were formally ojicned at l^'eJs, Air. W. Menelaus, President, ir\ 
the chair. 'Phe choice of Pi\siclcnt loi the ensuing Session has 
fallen upon Di. C. AV. Siemens, K.R S. 'I'lic g< ologie d Icatures 
of the nei;hlu)mht)iKl of Leeds was the subjcel trf an inten sling 
ami valuable pa])ei by Piof. (been, of lire Voikdnre 

Ctdlcge of Science, read by the Secret uy. Tire paper was 
debcLqlive of the various geological fur niatioiis of the di’-liict, the 1 
coal ineasuics and the iion dejmsits being sjncudly itfenvd to. | 
Iveferring to the coal inints of tire disiiut, be ob'iciv d that tin re 
was an area of foity square miks uiron wli'ch no ct*.il bad as )et 
been raised, allhougli it was well known that coal-seams cvi^’eil 
beneath the .surface. A very small pioportioii only of the Voik- 
shirc coal-fields had as yet been worke<), a laigo area lenraining 
untouched which contained the vast store of coal lor future u>c. 
A pa] )cr was lead by Mr. Dvive, junior, on the North Lincoln- 
shire Iron ]>islrict. 'I'he author described the new iron dist/iit 
of North Lincolnshire, the centre of which is Frodinghain. It 
apjrears the district has only been known for lire past (illccn 
years, duriirg wliicb linre its rise and devedo}iment have been 
steady and rapid. Tire <]ue.stroii of the o])en zrmis closc-tojqrcd 
blai^ -furnaces was then discus.,ed. Air. J. Lowlhian Hell, M. P., 
observed that as far as economy of fuel in the smelling process 
was concerned, there was not much to choose between the two 
systems in ordinary ])racticc ; where tire real economy lay in elosc- 
top])ed furnaces was in the utilisation of the gases from the fur- 
nace for heating 'the steam boilers and the stoves. Mr. John 
Jones, the secretary of the Institute, then read a paper on tech- 
nical oducatK^n in connection with the iron ti*ade. 1 le observed 
that the great hindrance which had hitherto been experienced in 
dealing \fith technical education had bLcn the unsatisfactory 
condition of primary education'l in England. Most of the time 


of the meeting during the week will be occupied in visiting the 
various industrial establishments in Leerls and neighbourhood. 

Among the papers read at the Oriental Congress, in addition 
to those already mentioned, are the following : — Mr. Srnirnow 
read an account of a I'urkidi MS. in the University Idbrary of 
St. Petersburg, ** On ihr Mytliology uf the A.siatic Peojdes.” 
The age of this MS. he thinks to be the 17th century. Prof, 
de Rosny then discussed with much learning and at considerable 
length the comparative philol. gy of the languages vaguely styled 
d'uranian, the meaning and apglu' ition of whicli term he criti- 
cally investigated. He thoughl there was as safe a basis for the 
scientific classification ilic.c ttmgu* s— comprising the Chinese, 

Japanese, 'I'atar, Finnish, Pique, — as thcie was acknow- 

ledged to l)e for that of llie Aryan and Semitic languages. M. 
Slovstof read an interesting paper on “ I'he History of Public 
Instruction in Western Sibnia,” and M. Neumann one on the 
Tclioiiktchi.s, a geiieiic name for three d Ifeu-nt peoples who 
inlial)it the whole of Norlh-iea 4 Sib- lia vi/., (1) lire Rennc.s, 
(2) the Aigwanc.s, (3) the Nammolo. AI. Subruk, an ( )stiak 
gentleman, load a memoir of gie it in'erest on the idols of his 
jrcople and the VoguL, wliicli, however', wore no longer wor- 
shipj'cd in public, or at least vei*y laiely. 'Phose wliieh exist 
nic confined to the huts of th.t belie\ei>. Af. Solovief gave an 
ethnographical survey of lie SamoiLd tiibes of Siberii. Mr. 
PkonneU introduced the subiecl of the Seyiho-Sarmatians and 
other inliabitauLs of the coasts of the Euxinc, whose for- 
tunes niid history lie ekihoiatcly traced in the jrages of 
MKce sivc chioniLlLis, b' gmirnrg with Herodotus. A com- 
muiiicatron l»y Al. SAimrdl, of (Icselsbcig, af'cr tracing the 
oiigin ol Lgypli.in tivrh >111011 to AL.sopolanna, fiom vrhich 
it migrated t) the N^ile acros> the Peuian (lulf, by way oj 
Arabia and l‘.lbio[)i.r, \\a> cbally iuloiesling lor llie altculioii 
he diLW to the striking aialo^iC'y i 1 the languiges of the Ameri- 
can liibes with fhii^c id the Aniieno-Caii asi.i is, whicli were 
altog* thci too intimate, too frequent, and loo tleciib'd to allow 
of the eiiteitaiirmcnt of any hy])othc is of accidental similarity, 
h'r »m tliis suggestive line of ihcnighl M. Schriiidt ]>assed on to the 
coii-ulerrlioii of tlie ttlniological anti lUiliLS of the Me Ics, the bulk 
of whomhe believed to be an Iranian [)eo[>le. AI. ( )ppei I developed 
Ins ideas u]H)n Ihecuneiiorm ti*\ts written in tlielanguigeof ancient 
Arnienii and called Armcmac, but having no affinities with the 
language known as Aimcniaii. Al. Saehau strongly uiged tlic 
im]>o!t.inee of studying tlie scienliiie lileratiiic of the Arabs, 
and ]»i.iLcd most warmly the services icudcicd to .such studies 
I by the imbhcatioii', ot the St. IVlu>l)ing AcuLiuy, instancing 
' the tiandation ol Ab lernhman al Suti’s ‘‘ Dt scii[)lion of the 
I Fixed Stais.” Alaiiy ollrcr subjevL') of importance, mauily re- 
I latmg to the traditions, ]nvtholo;;y, hi>iory, and literature of the 
I ^alied j>eoples ol the va>t Jvii-siaii teiriioiy, were discussed. 

I Tlic Congtess will hold its iis.\t meeting at Florence. 

Tiik paper by Air. |. A. Ihoun “On Simultaneous \kariation:i 
of the Pnarometer” [Pnw Rny. Sue., No. 171, 1876), is icmark- 
ablc as laising the inquiry whether theie may not be other causes 
' of varying atmospheric piessure than change of the ma^s of air, 
in other words, whether the atliaction of giavitali ni be the only 
force concerned in the liaromeUic 0''Cillation.s. It is shown from 
observations made at places in Eiiioiie^ Asii, Australasia, Africa, 

, and America during the week ALucli 31 t » Ajinl 5, 1845, 

' all the curves exhibit a max. mum near the beginning and another 
near the end of the week, with a minimum near the middle, and 
it is inferred that we have lieri an mdicatio'iof the general action 
of the same cause of barometric vari.itK'ii over the earth. Since 
it would be impo >sible to ovci-csrinnte the importance of the 
point here raised if it should turn out to be correct, we shall 
I look forward with much interest to the further investigation of 
I the subject promised us by Mr. liroun. In this connection the 
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International Charts of General Mycr, of the United States, will 
be of the very greatest value. 

In a recent number of Fog^mdorff's Dr. G. Berthold 

makes an interesting contribution to the history of the radio- 
meter. It appears that in a paper entitled “ Eclaircissement su 
le traite physique et historique de Taurore boreale,” published in 
the Mtmoirs of the Paris Academy for 1747, M. Mairan give; 
a description of a light mill. This was a horizontal wheel c 
iron about 3 inches in diameter, having six radii ; at the en 
of each radius was a small oblique vane. The axis of the whee 
was held by its upi)er point to the end of a magnetic bar. The 
weight was only thirty grains. Eight w’as concentrated on i 
with a Itns. “Nothing could be more mobile,” .says M. Mairan, 
‘Mhaii this wheel ; but at the same lime nothing is less certain 
than the induction one might wish to draw from it in favour of 
an impulsion by the rays. The machine turns now in one direc- 
tion, now in the other, according ns you bring one of its vanes 
more or less near to the bars, within, or beyond the latter. I 
is necessary to conclude that the luminous rays attract and icpe 
at different t)oints of the cone which is formed by the lens, bui 
the explosion of a mass of air .suddenly and unequally healed 
round the vane whei'c the focus is ajrplied, ajrpcars tome togive 
a sulficit-iil lea^in for these effects. 'J'he perpetual obstacle of 
the nil naturally suggested to me to make one of these cx[>err- 1 
ments /;/ but 1 a\ow’ that after h.aving reflected a Irttle on 

what nirght he the le.siilt, 1 h.ivc lu't thought it worth whil 
taking the trouble.” 'I'lrc reasons which thus unfortunately 
pieventtd M. Mairan from i-eptating his expeuirnenUs 7 
were, (i) the drfficuhy of producing a sufficient \acuum ; (2) the 
idea, that he.sielcs the atmospheric air thcic was another fluid, 
wluch would peiietiate the glass and make the exptiimeiit doubt- 
'ul ; (3) through action of the burning-glass vapours would rise 
Tiom the body /W vacuo, which would, by their impulsion, jct it 
in motion. I >r. Hcrthold Aiithei notices an ob.civation by 
Michell in Viie^tiey’s “ liiatory ol Optics;” a piece of piano 
string, 10 in. long, having a .sijuaie copper plate at one end, and 
\ grain of shot at the other, w’a-. juvoted in a case having its 
cover and one side ol glaso. bolai rays directed fiom a concave* 
mirror on the co[»per i)late pi’oduced repulsion. Ti redly con- 
sidei-ed that this motion must not be attributed to impact of the 
light rays. 

The French Journal OUlaal publishes a letter from Shanghai 
dating that a Chine>e Polytechnic Institution, supported by 
jnivate contiibutions, has been opened thcic. 

Peti intANN’.s Afiltheiluuscti for Sejdember contains sonii 
))a])ei.s of great interest. Dr. Heini.inn Wagner, of Konig.sheig, 
contributes a careful and detailed resume of the* most recent 
trustworthy contrilmtion.s to a knowledge of the Bolivian liiu.ral, 
'ts physical features, jiroducl , and peoi)le, accompanied by a 
nap. Oscar Loew give, the results of Lieut. Wheclei’s expedi- 
ion in Cahfurnia, Nevada, and Arizona for the year 1875, iJic 
being embodied in a map by Dr. Petermann. iJeul. 

' ’^^‘^yprechi’s “ Pictmes from the High North” are continued, j 
the present instalment giving an interesting account of the be- 
li.tMour of the .sailors of the e\]>edition in the ice. I’he Brazilian 
engineer, Maximilian Kmerich, describes the various projects 
•hat have been proposed for a .South American Pacific railway, 
w Di. Mupperg, of Venice, contributes a picture.sque paper on 
element, which is very .strong, in Italy, especially in 

fcoutn Tyrol. 

A HURKiQANit burst over St. Thomas and St. Croix on the 
^ The damage done was not extensive. 

Kain fell in torrents the whole time. 

.Sno\\ has iKcn observed not only in Scotland on the Gram- 
j'lanr, but on the Observatory of Puy-de-Oome, on the lath 


instant, and on the Alps round St. Jeanne, Maurienne, and 
otlier places, about the same lime. 

t Her Majesty has directed letters \>atenl to be pa.s!;ed under 
the Great Seal declaring that the degrees of Bachelor and 
Master in Arts, and Bachelor and Docbir m Law, Movbcine, and 
I Music, hereafter to be granted 01 confemcl by the \bnvei^>ity of 
New Zealand, shall be recognised as academic dislim-tious and 
rewards of merit, and be entitled to rank, precedence, and con- 
sideration in the United Kingdom, and in tlie colonics and pos- 
sessions of the crown throughout the world, as fully as it the 
said degrees had been granted by any university of the said 
United Kingdom. 

' The Dutch Government h.is ordeictl from the Ficnch Inter- 
P national Metric Commission, a cojiy of the .slam lard nut re, to be 
executed at its own expense. The same thing has been done 
alrcaily for the English (Jovernment. 

On Oct. 1 the first number of 'Fhe Sunday Kn'icio will be 
published by 'J'l ubner and Co. It will l>c a shilling (juarltily 
magazine, the organ of the Sunday Society, who.si' object, our 
readers know, is to obtain the opening of museums, aiL galleries, 
libraiies, aquariums, and gardens on .Sundays. 

Part L, Vol. i, of the FroKcdiug^ of tlie West London 
I Scientific A*-soci'Atioii bus been published. It tonlains the \nau- 
guial address of the Piesidcnt, the Lev G. Ilcii'-lovv, fur 
1875-6, and a report of the meetings to the end of last ycai. 

'The system of foie.st conservancy w’hich is proving so 
factoiy in India, is liccoining imitated more or less in vanous 
paits of tlie world. In the \'ila)ct of I'lebi/oad the vii,;iu 
loicstscovei an aiea of l,ooj squaic mih's, one half of whiih 
belongs to the crown, and the other half, whuh mainly 

of groves, situated in the vicinity of villages, is con nh'icd hy llic 
inhabitants .ns belonging (o the ci'iiiinons, nn 1 in a Icvv (.is( ■, t»i 
private individuals. Mo.st of the cn>wn forests aie m the lisiri* Is 
ol Javanah, Adiarah, Batoom, Tsoiook Soo, and Olf on the 
east ; of 'Tieluzond, Ordoo, (^uclcI.^, and Akishe Ab.nl on the 
west ; and Madjka, Km tine, Kclkil, and Shagr.m on the south. 
In thfse forests the pitcli-jdne, In, otdinary j)nie, .ind bci Mi 
l^redommaie. ('hesiniu, abler, (dm, ode, ash, ma])li, and lime 
are aFo evurywhcie and in gieat numbcis. Iloxwo mI grww.v 
especially at Alma and Kijah, and the junipci at Kiras-aul, 
Tincbali, and Javanah. 'Tlic mean dislat.ce of the forests horn 
the sca-shorc is about fifteen miles. Although in general the 
means of transport are W'anting, tlicrc aie nmny foicds that can 
be worked with comparatively small outlays fot the lonstruction 
ofshuit roads, inconsequence of tlie jnoxiniily to the exiling 
high road.s, such as the forests of Kera ,ond .nnd Manjka, or 
to rivers on which the timber can be floated, such a, flic forests 
of Livanah and Sireboli. Witli the exception, however, of liox- 
wood, exported from Kiyeh and Atinah, and a little timber fiom 
Batoom, no advantage is derived at picsent from the extensive 
forests belonging to the crown. The timber and fire-wood u^cd 
j for local con umption is usually cut in the gioves .situatc<l at no 
gieai distance fiom the sca-.shore, or near the villages, and which 
aie claim(*d by the inhabitants as belonging to them. In (.011- 
scquei.ee of these woods having been constantly and indisc/lmi- 
nately felled, and o^ten burnt down fot the purpose of obtaining 
arable land, they are in a very poor condition. Of late, how'- 
cver, to prevent this destruction, foicft guaids have licen 
appointed under the orders of special officers. 

The Paris observatory Iia> licen (queried again to public 
nspection, on 7 'I)ursday evcning.s*. Ajijilications mu.st be made 
by letter to the Secretary. 

o 

.Signor D’Ai.uli'. ms left Somcr.scl, in ^'uzk I'tniusuL, on 
May i8ih last, on his exploring expedition to .New Guinea* 
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andiored at Harvey’s Reef on the same night and left 
for Long Island on the following morning. Writing on May 
2 1st, he hoped to be in the Fly River in two days more. He 
has obtained a parrot which he thinks is new— an Eclectus, In 
the July number of the Melbourne Rtview, an article by Dr. G. 
Bennett contains a life of Signor D’ Albertis, together with an 
account of his journey to the Arfok Mountains. 

It will interest zoologists to know that living specimens of the 
fish Ceratodus have been received at Sydney from Maryborough, 
in Queensland, and that there is some prospect of their reaching 
the Zoological Society’s Gardens in Regent’s Park. 

Dr. Mfkluciio Maclay, the Russian naturalist, is re- 
turning to his old field of scientific research in Astrolabe Bay, 
on the north-east coast of New Guinea, and he desires that 
passing ships should give him a call. 

A CORRESPONDENT of the Times describes two thoroughly 
prehistoric spectacles which he witnessed in Fiji. One was a 
young girl dressed in two yards of calico print and a girdle of 
leaves, breaking ** ivi ” nuts— a kind of large coarse chestnut 
with a hard shell — with a genuine stone adze, fixed to its wooden 
handle by coils of plaited string. The other was a little shrivelled 
old woman, who was making an earthenware vessel, nearly as 
large as herself, with no other implements than a round flattened 
pebble about four inches in diameter, and a piece of wood about as 
large as the back of an ordinary hair brush, slightly concave on 
the surface. Dipping both stone and wood frequently in water 
she moulded the inside of the huge pot with the former, and 
patted the outside into shape simultaneously with the latter. 
The vessel was egg-shaped, the opening being at the top or large 
end of the egg with an everted lip. It was nearly three feet in 
height and two in diameter, and was formed of clay found near 
the village. When it is complete a fire is built round it on the 
ground, and it is carefully baked before being removed. In the 
houses these pots are placed on tlieir side with the mouth in- 
clined slightly upwards, and are seldom exposed to the lisk of 
breakage by removal from their side, ^’hoy are, of course, very 
fragile, but in the hands of the natives they are said to last for 
years. 

The International Geographical Congress at Brussels, which 
concluded its labours last Thursday, has diawn up a programme 
relative to African exploration, in which it is recognised as neces- 
sary tl\at stations should be established for the purpose of fur- 
nishing travellers with the means of existence. An international 
committee and branch committees in each country are to be 
appointed. The International Executive Committee will be 
compe^sed of Sir Bartle Frere, Dr. Nachtigal, and M. Quatre- 
fages, and will be presided over for the first year by the King of 
the Belgians, with the idea of allowing the presidency to pass 
successively to distinguished personages of other countries. 

The Boston Medical and Surgical Journal contains a short 
account of the late distinguished naturalist, Christian Gottfried 
Ehrcnberg, whose death we announced last week. Born in 
1795, at Delitzsch, he commenced the study of theology at 
Leipsic when twenty years of age. In 1817 he matriculated at 
Be^^n, and devoted most of his time to physiological chemistry. 
Between 1818 and 1820 he spent much time in the study of the 
fungi. During the five years following he travelled in Egypt 
and Arabia. In 1829 he accompanied von Humboldt to the 
Ural Mountains. Between that time and 1834, under the title, 

“ Symbolflc Physicse,” he published contributions to the anatomy 
and physiology of the lower ittvertebrata. In 1 83 5 he publish ed a 
paper on phosphorescence, which he explained as dependent on 
the presence of infusoria ; apd shortly afterwards his works on 
“Infttsorit as Perfect Organisms,” and **A Glance at the 
Deeper Life of Organic Nature,” appeared. In 1837 he was 


elected a Fellow of the Royal Society of England, and, in 1842, 
one of the thirty Knights of the Order of the Friedens Klasse. 
During the latter part of his life Ehrenberg euffeied from cata- 
ract, a successful operation for the removal of which he survived 
but a few weeks. 

At the meeting of the Academy of Medicine in Paris, on 
August 8, M. Broca read a memoir on cerebral topography, in 
which^ among other point';, he showed that Gratiolct was misled 
in supposing that the fi=sure of Rolando coincides with the 
coronal suture of the skulJ. M. Broca seems to be unacquainted 
with Prof. Turner’s invtstigaLions in this direction, which de- 
monstrate that the fissure of Rolando lies as much as i.i or 2 
inches behind the coronal suture. 

In a paper of considernl) 1 e interest in \\\e^OHrnal of the Asiatic 
Society of Bengal y vol. xlv. part 2, 1S76, on protracted irregu- 
I larities of atmospheric pressure, and their relation to variations 
of the local rainfall, Mr. H. lilanfortl is led to conclude that 
the distribution of pressure in India is subject to protracted local 
variations, which are nevertheless not permaiien*, and that these 
irregularities of pressure probably explain the irregularities of the 
rainfall. The former of these may almost l>e regarded as an 
established fact in Indian meteorology, while the latter can as 
yet be regaided as only probable. For the elucidadon of tliis 
highly practical .and scientific question, longer continued observa- 
tions, and observations embracing a wider extent of the monsoon 
region, are required than are yet available. 

Wk have on our table the following books : — ** Field Geology,” 
W. 11 . Penning (Haillu-re, Tindall, and Cox). “Central 
Africa,” Col. C. Chaille Long (Sampson I..0W and Co.). 
“Electro-Telegraphy,” F. S. Beechey (Spon). “The Theory 
of Sountl and its Relation to Music,” Prof. Pietro Blaserua 
(International Scientific Series : 11 . S. King and Co.). “ Cata- 

logue ot the Western Scottish Fossils” (Blackie and Son). 
“Notes on the Fauna and Flora of tlie West of Scotland” 

( Black ie and Son), “The Principal Manufactures of the West 
of Scotland” (Blackic and Sons), 

Ali. the tanks at the Royal Westminster Aquarium are now 
complete and stocked. It is estimated that the entire exhibition 
of marine and fresh-walcr animals embraces no less than fifteen 
thousand individuals, representing one hundred and thirty-seven 
distinct varieties. Out of these the class of fishes includes eiglity- 
five species and Ihuteen thousand specimen'!. Among the latest 
arrivals are several examples of the Spanish Bream {Pagellus 
erythrinus\ now for the first time exhibited in this country ; six 
specimens of the John Dory [Zeus faher)^ and a shoal of Boar- 
fish [Capros aper). The reptilian section has been enriched by a 
specimen of the true tortoise-shell producing turtle [Cardta 
itnbricata). It is proposed shortly to commence a series of 
popular lectures upon the inhabifanls of the tanks. 

The additions to the Zoological Society’s Gardens during the 
past week include a Pig- tailed Monkey {Macacus nemestrinus) 
from Java, presented by Mr. Mcyrick ; a Bonnet Monkey [Maca- 
cus radiatus) from India, presented by Mr. Edward Soy ; a Black- 
eared Marmoset [Ilafale pcuicillaia) from south-east Brazil, pre- 
sented by Miss Woellwarth ; aCoati [Nasua nasica) from South 
America, presented by Dr. C. R. Bree; a Common Raccoon 
{Procyon lotor) from Central America, presented by Mr. H. B. 
Whitmarsh ; a King Parrakeet [Afrosmictus scapu/atus) from 
Australia, presented by Mr. II. T. Sissons; a RUppell’s Spur- 
winged Goose [Ple:tfopterus 7 'upptlli) from East Africa, presented' 
by Mr. M. J. M. Comely ; a Burchell’s Zebra [Equus burchdli) 
from South Africa, two Hairy Armadillos {Dasypus villosus) 
from La Plata, deposited ; two Russell’s Vipers ( Vipera russelli) 
bom in the Gardens* 
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SCIENTIFIC SERIALS 


Posgendorff^s Annalen der Physik und Chmt^ No. 6, 1876. 
From experiments it is here inferred by Dr. Buff, of Giessen, 
that the neat conductivity of hydrogen and other ^ses is too 
small to be demonstrable by the method proposed by Magnu-. 
Hence the supposition of a conductivity similar to that of metals (if 
aufjht more is meant, than that hydrogen can, like solid and liquid 
bodies transfer heat from molecule to molecule), is unwarranted. 
On the other hand, hydrogen has a penetrability for heat rays 
which comes very near that of vacuum. Dry air absorbs 50 to 
60 per cent of heat rays from a source heated to the boiling 
point of water. The absorptive power of moist air exceeds that 
of dry air by several percentages, but not nearly so much as 
has been supposed by some physicists. Rock salt is not perfectly 
diathermanous to so-called obscure heat rays. Its ** heat colour ” 
is rather like that of dry air. — Dr. H. C. Vogel describes some 
interesting experiments on change in pitch of tone of a moving 
body ; they consisted in observation of the whistle of a locomo- 
tive, and the results closely agree with Doppler’s theory and 
calculations. -~M. Wiedemann’s paper on the laws of passage of 
electricity through gases is here concluded. The experiments 
relate to difference of effect according as positive or negative 
electrode (in the discharge apparatus) is connected to earth, 
effect of varying length and width of tube between the elec- 
trodes, also of varying pressure and gas, the rise of temperature 
])roduced by the discharge, effect of heating electrodes, &c. 
The view M. Wiedemann adopts is, that in discharge, the gas 
molecules on the electrodes carry off electricity with them, arid 
impart it to others against which they are driven, and these in 
their turn are impelled against a third set, and so on ; the case 
being similar to that of a row of freely suspended elastic balls, 
one of the end ones of which is driven against its neighbour. 
The author further studies the unequal cxjiansion of the iiosiiive 
and negative discharge, the place u'here the vis vh/a of the 
moved gas masses is finally transformed into heat, the dark space 
at the negative electrode and the stratification of the light, and 
points out the relation in which his results stand to those ob- 
tained by Hittorf. — The constants of dielectricity of oil of tur- 
pentine, benzol, and two varieties of petroleum, are determined 
by M. Silow, by the condenser method, and their square ro3ts are 
shown to correspond closely to the refractive indices of the 
liquids, with A. = 00 (according to Maxwell’s law). — Some ano- 
malous phenomena of the gold-leaf electroscope are pointed out 
by M. Beetz (they indicate a streaming out of electricity from 
the leaves over the glass). — We note, la'-tly, a paper of contri- 
butions from the Mineralogical Institute of Strasburg University, 
refirring to glaucophaiie, datolith, safrol, crystalline form and 
optical properties of isomcrous dinitro benzol, &c. 


Journal of the Chemical Society^ June. — This number con 
tains an extensive and exceedingly interesting paper on somt 
points in the analysis of potable waters, by Prof, Fiankland 
D.C.L., F.R.S. Some eight years since, Dr. Frankland, ir 
conjunction with Dr. Armstrong, laid before the Fellows of tin 
Chemical Society an account of the observations and experiments 
made by them during two years on the methods then employed 
in the analysis of potable waters. During the time which has 
elapsed since that occasion Dr. Frankland has adopted the com- 
bustion and collateral processes then recommended, and neaily 
nine years’ further experience in water analysis induce him to 
claim for this process the following recommendations : — i. It 
•; ^ ihe only process which affoids trustworthy information re- 
i organic matters present in potable water. 2. 1 1 

^ pJ^ofesses to determine organic carbon in such waters. 3, 
^ i i^^^bod of determining organic carbon and nitrogen gives 
nerie results, eveu in the hands of a comparatively inex- 

analyst. 4. It alone discloses the proportion of 
V cess Sin carbon in the organic matter of waters, 5, The pro- 
ovrinfy t conducted in any laboratory with little difficulty, 

modifications in the method of evaporation which 
U *aade. — Mr. W. II. Perkin, F,R.S., contributes 

F I’ S ^^*^ation of anthrapurpurin, — Dr. Thorpe, 

Yorkshire ^S^'^**^^ates some notes from the laboratory of the 
bv Herbert Science, Leeds, comprising a short paper 

tintassium , on the action of the copper-zinc couple on 

lh° U^r^hlo T** perchlorate, one bf John Muir on 

‘’y ThoriJs iunself, on the 
volume contain^ tWlium, As usual the remainder of this 


The JahresBerieht, 1874-5, of the Swiss Naturforschende 
GesellschaJtf contains a lengthy account of this Societ/s last 
annual meeting, held at Andermatt in September 1875. The 
opening speech was delivered by Prof. Kaufmann, the president, 
and mainly of geological interest. Amongst a number of smaller 
papers that were read we note the following more important 
ones : On the observations of temperature made in the St. 
Gotthard tunnel ; the temperatures of air, water, and of the soil 
were registered at a great number of different places in the 
tunnel, as far as it is constructed, both on the north and south 
sides, by Dr. St|ipff.— On the so-called “seiches,” oscillation 
waves observed in Swiss lakes, principally Lake Leman, by 
Dr. Forel. — On the recent appearance and the damage done by 
locusts in the east Swiss Rhine districts, and on the banks of 
the lUeler Lake, by Prof. C. G. Briigger and Alb. Miiller. — The 
other papers are of minor interest. 


SOCIETIES AND ACADEMIES 

New South Wales 

Royal Society, May 17. — Rev. W. B. Clarke, M.A., 
F.G.S., in the chair, — The officers for the ensuing year were 
balloted for President {ex-officio) ^ the Governor, Sir Her^ 
cules Robinson, K.C.M.G., &c. ; Vice-presidents, the Rev. 
W. B. Clarke, M.A., F.G.S., Mr. 11 . C. Russell, F.R. A S., 
Government Astronomer ; Hon. Secretaries, Prof. Llvcrsidge, 
Dr. Leibius. The treasurer presented his annual statement, 
which showed that although the Society had expended a con- 
siderable sum during the past year upon furniture and fittings 
for the new rooms, there was still a very satisfactory cash 
balance. The Rev. W. B. Clarke then delivered his annual 
address. The Society was informed that sections were about 
to be established by the council in order that members who 
devoted themselves to particular branches of scientific study 
might have afforded to them more frequent opportunities for 
meeting and working together than was possible at the more 
formal general meetings ol the Society. 

June 7. — The Rev. W. B. Clarke, F.K.S., in the chair.--The 
chairman stated that the deputation appointed for the purpose 
at a former meeting, had wailed on the Minister for Justice and 
Public Instruction and had submitted a request to be communi- 
cated to the Government for the sum of 3, .‘>00/. for the erection 
of a suitable building and 300/. annuity for the ordinary purposes 
of the Society. They were courteously received, and the Minister 
cordially promised to lay the matter before his colleagues. — Prof. 
Liversidge, hon, secretary, announced that a large number of 
members had entered their names for the sections, and gave 
notice that airangements had been made for the preliminary 
meetings of the following sections, viz. : — Section A. Astrono- 
mical and Physical Science. B. Chemistry and Mineralogy. 
C. Geology and J’alojontology. D, Biology. E. Microscopical 
Science. F. Geography and Ethnology. G. Literature and 
Fine Arts. II. Medical .Science. I. Sanitary and Social Science 
and Statistics. It was mentioned that a large number of gentle- 
men interested in scientific matteis were desirous to be elected 
into the Society as soon as the above sections were established. — 
Mr. H. C. Russell, F.R.A.S., Government Astronomer, then 
read a paper entitled, “N-ites upon some Remarkable Errors in 
TJiermometers, ” which had been exhibited by standard instru- 
ments at the observatory. He also cxliibited an improved form 
of lieliostat suitable for signalling purposes. 

Gottjagen 

Royal Academy of Sciences, March 4.— The following, 
among other papers, were read : — Some important improve- 
ments in simple and compound influence-machines, by M. Holtz. 
— On the constitution of steel and its connection with magnetis- 
ability, by M. Fromme. He credits M. Ruths with the true 
settlement of this question. With small magnetising forces an 
annealed bar always takes more magnetism than a simftkr 
hardened bar. But as the magnetism in the hardened bars 
increases in greater ratio than in annealed bars, a value of mag- 
netising force is reached, at which the magnetism of the har- 
dened bar reaches that of the annealed, thereafter exceeding it. 
This indifferent force is smaller the thicker the bar in compari- 
son to its length. Witli a certain ratio of length and thickness it 
becomes infinitely great. The contradictions of previous ob- 
servers are explained when dimensions are taken into account. 

M. Fromme, using more adequate means, confirmed M. Ruths* 
results. M. Gaugain has recently got resahs that fully agree 
with those of Rutlis ; but M. Fromme explains them somewhat 
differently from the French physicist 
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r.1^’ la.— Contributiou to watomy of the medullated peri- 
ptoria nerve fibres, by M* Kubnt. 

May 6. —On the omducdvity of electrolytes dissolved in 
?? V* S the wandering of their constituents, by 

M. Konlrausch. The conductivities of electro-chemically equi- 
valent solutions of two electrolytes which have one constituent 
in common, are inversely as the transference- numbers of the 
same equivalent ; or the product of the conductivity of the solu- 
tion and the transference number of the common constituent on 
both sides is the same. The hindrances to movement in dense 
solutions, it is found, generally affect the kation more than the 
adiom — On the movement of electricity in material conductors, 
especially in fa conducting ball, by M. Riecke.— Sulphide of 
carbon as a preserving and disinfecting substance, by M, Zoeller. 
— On the pressure forces arising from simultaneous motions 
associated with contractions and dilatations of several spherical 
bodies in an incompressible liouid, by M. Bjerknes. 

June 17 — Theory of unipolar induction and Pliickcris expe- 
riments, by M. Kiecke. He considers first, the induction of a 
moved magnetic pole on a linear conductor at rest ; then the 
induction of a magnetic pole at rest on a rotating conductor ; 
then applies the principles arrived at to Plucker’s experiments ; 
a fourth chapter is on Wilhelm Weber’s unipolar induction. — 
Contributions to anatomy of the Crinoidese (second article), by 
M. Ludwig.— Physiology and histology of the central nerve- 
system of helix pomatia, by M. v. Ihering.— Sulphide of car- 
bon as a preserving substance (second paper), by M. Zoeller. 
Five drops of the liquid to a litre of air space suffices to preserve 
the most decomposable fruits and vegetables. These tasted quite 
fresh after short exposure to the air, and meat quite lost the 
smell of sulphide of carbon after boiling or roasting, but it had 
a slight flavour like that of game, which, to most people, is not 
unpleasant. It appears that sulphide of carbon acts in the way 
of coagulating albuminous substances and lessens the water- 
contents of the preserved substances. 

Vienna 

Imperial Academy of Sciences, July 6. — On the causes of 
keratitis after section of the trigeminus, by Dr. Feuer. — Experi- 
ments on the heat conductivity of nitrogen, binoxide of nitrogen, 
ammonia, and coal-gas, by M. Plank. The.se are, respectively 
(the conductivity of air being made = 1), 0*993, o’95i» 0*91 7» 
2*670. — Studies on the more recent tertiary formations of Green- 
land, by M. Fuchs. Several new fossil species are described. 

July 13. — Action of current electricity on the motion of pro- 
toplasm, on living and dead cell contents, and on material 
particles generally. Second part : Influence of the galvanic 
current on dead cell contents ; by M. Velten. Very strong in- 
duction currents sent through a cell, or a number of cells, set 
the contents in rotation, which is very like vital rotation, and 
follows the same laws. The botanical phenomena of circulation, 
sliding motion, &c., can be well imitated by this means. M. 
Velten infers that the cause of protoplasm-motions is to be 
sought in electric currents produced in the living cell contents. — 
On the advancement of science by professors and private savans^ 
the doctrine of geognostic land -types, and the method of geolo- 
gical surmises ^ priori, by M. Buu^. — On some elementary 
inflnite series, by M. Xgel. 

Paris 


the cane, and (Usorg^es the celU which are richest in sugar 
and which most easdy escape m the ordinair il 

the hydraulic press used, there are twopSons .m.iilS 
gives twelve atmospheres, and acts during the whole of ^ 
compression ; the action of the larger piston is added, the two 
together givmg a pressure of 8o atmospheres. The results oh. 
tamed surpass considerably those from ordinary methods. Thus 
cane simply defibrated and subjected to only one pressure, gave 
77 per cent, of its weight of very rich saccharine juice.— On a 
submarine elevation observed in the Gulf of Arta, by M. de 
Cigalla. In 1847 and 1865, after some shocks of earthquake, a 
very dense sulphurous vapour rose from the bottom and destroy^ 
many fishes (such emanations still occur, but less in quantity). 
The hydrographic maps for 1847 gave 8 fathoms as the depth 
there. Now recent soundings show that the bottom has risen, j 
forming a cone 300 fathoms in circumference, and with its' 
summit of 2 fathoms 4 feet under the surface. The temperature of 
the water is not sensibly altered. Objects kept in the water a 
few days are covered with a light coat of sulphur. The raised 
ground consists of very small shells, while the neighbouring bottom 
is of oozy nature. — Observation of American vines attacked by 
phylloxera, in the environs of Stuttgardt, by M. Schnetzler. 
Three centres of invasion were discovered in July. The vines ' 
infested are all of American origin, and were imported twelve 
or thirteen years ago, either directly from America, or from 
France. The insect attacks the loots and rootlets.— Observa- 
tions of the planet l66, by Mr, Peters. — Discovery of planet 167, 
— dispatch transmitted on Aug. 29, 1876, by Mr. Joseph Henry, 
of Washington. The planet was discovered by Mr. Peters of 
Clinton. — On the characteristics of conical systems, by M. 
Holphen. — New theory of the numbers of Bernoulli and Euler, by 
M. Lucas. — On the invention of the pneumatic fire-syringe, by M. ' 
Goii. From the Gwrnale dii Letterati, published in Rome about 
the middle of the eighteenth century, it is shown that the pneu- 
matic fire-syringe, which has been thought to date from 1862 or 
1863, was invented and described in 1745 ^7 Abb^ Augustin 
Ruffo, of Verona, more than half a century before a workman of St. 
Etienne gave the idea of it to Prof. Mollet, of Lyon, orM. Fletchae“ 
experimented with it befoie Mr. Nicholson. — On the dissociation 


of bicaibonate of soda at the temperatuie of icx3®, reply to M. 
Gautier, by M. Urbain. M. Gautier, heating 4 grammes of dry 
bicarbonate of soda between 100° and 1 15®, found it completely 
decomposed in eighteen hours ; he infers that in dried blood- 
plasma, thus heated, the bicarbonate of soda must also be de- 
composed. M. Urbain denies the inference, because in th« 
latter case the salt is empasted in a substance which forms a 
varnish round each of its fragments, and this corresponds to the 
case of heating the salt in a closed vessel, when dissociation 
does not occur. — Note on the phenomena of digestion in the 
American Cockroach {Penplaneta americana, L.), by M. Platcai^* 
His examination of this insect confirms his former obbcrvaiional|[ 
from which he concluded that the digestive juices of insects arti 
alkaline or neutral, never acid. — Researches on the silicifiei 
plants of Autun and Saint Etienne ; Calamodendreae and theii 
probable botanical affinities, by M. Renault. Several resemi 
blances seem to favour the supposition that Calamodendrece have 
been the ancestors of the present Gnetaccse. 


Academy of Sciences, Sept. 4. — Vice-Admiral Paris in I 
the chair.— The following papers were read:— New theorems 
relative to couples of se^ents making a constant length, 
by M. Chasles. — ^Researches on the disappearance of ammonia 
contained in waters (first part), by M. Houzeau. Water from 
wells quickly loses its ammoniacal principle in a vessel her- 
metically sealed. Light favours this disappearance, but is not 
indispensable to the phenomenon. This suggests the prac- 
tical process of exposure to the sun. M. Houzeau also found 
t^t artificial ammonia added to water (in the form of carbonate 
01 ammonia) ouickly disappeared. — Representation of elliptical 
functions of tne first specif by means of left biquadratics. 
Extract from memoir by M. L^aut^. — Rectification of a previous 
communication on determination by the principle of geometrical 
correspondence, of the order of a geometrical place defined 
by algebraic conditions, by M. Saltel. — Results obtained by 
means of new apparatus for extraction of the juices of 
sugM-cane, by MM. Mignon and Rouart The plan they 
have adopted (in Guadmonpe) is i partly like that in treat- 
ment of oeet. They use a rasp or mfibrating machine; 
this prAess readies the hardest parti forming the envelope of 
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the intra-mercurial planet or 
planets 

^THE question of the existence of one ormoreplanetanr 
i bodies revolving within the orbit of Mercury is again 
revived by Weber's observation of a round black spot 
lust within the sun’s eastern limb, on the afternoon of 
April 4 in the present year which had not been visible on 
the same morning, and early on the following day had 
disappeared. The position at 2|' only from this limb is 
one where an ordinary spot would not be expected to 
exhibit a circular outline ; and a round black disk, in 
such a position more especially, must instantly attract the 
attention of a practised observer. On April 4 clouds 
unfortunately prevented lengthened observation, and in 
Weber’s notice there is no reference to any perceptible 
motion during the short time the spot could be watched. 

This observation resembles others already upon record, 
made by persons equally worthy of credit, which it is 
hardly possible to explain except on the hypothesis that 
one or more planetary bodies exist with mean distance 
less than Mercury, the rate of motion where motion has 
been detected by the most reliable observers, not being 
consistent with greater distance from the sun. While it 
is certain that comets with perihelia within the earth’s 
orbit have transited the solar disk, and notwithstanding 
such transits may have been more frequent than is gene- 
rally supposed, the appearance of the spots now in ques- 
tion seems, at least in several of the best authenticated 
cases, to negative any idea of their being due to the 
passage of comets across the sun, near their nodes. At 
the same time there are several instances where tlie form 
of the spots would perhaps accord better with the assump- 
tion of a cometary transit, unless we can admit that the 
deviation from circular contour is attributable to an 
optical cause. 

It may be remembered that the attention of astronomers 
was first seriously directed to the possible existence of a 


planet or planets interior to the orbit of Mercury, by M. 
Leverrier’s announcement that the motion of the peri- 
helion of this planet was not explained by known causes 
of perturbation, but that an excess of 38 seconds in the 
century must be admitted beyond the value derived from 
theory, to produce an agreement between calculation and 
observation in the discussion of the long series of observed 
transits across the sun’s disk. The unexplained motion 
of the line of apsides might, as M. Leverrier remarked, 
be due to the existence of a single interior planet of a 
*>^ass which would depend upon its mean distance. With 
^ distance of 0*17 (period of revolut'on, 25*6 days) the 
mass would be precisely equal to that of Mercury, and it 
would vary inversely with the distance. Or it might be 
a group of small planets circulating within the 
orbit of Mereuxy. 

Havmg before us the wbole of the recorded observa- 
tions of the presence of suspicious spots upon the sun’s 
disk, we shall soon discover that they hardly admit of 
explanation on the hypothesis of a single planet, even if 
we ^sume a small inclination of the orbit of this planet 
to the Coptic, a condition which, while it would greatly 
extend the transit-Hmits, most at the same time render 
♦ VOL, XIV.— No. 361 


the transits so frequent that it w a T* 

probable the pUnet could have so long eiapef^; 
detection. Some few of the observations, as just remarked, 
we may perhaps refer to comets in transit ; it remains to 
CBQC 3 .vout to ascertain from observations not tlins ex- 
plained what period or periods will best represent them, 
with the view to being warned of the probable times of 
future transits. 

This subject has engaged the attention of M. Leverrier 
during the last few weeks, or since he became cognisant 
of Weber’s observation last April, the notification of which 
was long delayed. It appears that the observations of 
Stark and Steinhcibel, 1820, February 12, Lescarbault, 
1859, March 26, and that of Weber, may refer tp the 
same planetary body if the revolution be supposed 
28*0077 days ; this being the sidereal revolution with 
respect to the node, the synodical period would be 30*33 
days ; the corresponding mean distance from the sun is 
0*1 8, and the maximum elongation 10^ degrees. Such a 
planet would again be in conjunction with the sun on 
October 2nd or 3rd of the present year ; and if Lcscar- 
bauli’s observation affords any approximation to the posi- 
tion of the line of nodes would pass across the sun’s disk, 
and for this reason M. Leverrier has directed attention to 
the importance of a close watch upon the same, during 
these days, such watch, if possible, to extend to distant 
meridians, so as to insure pretty continuous observation 
through the forty-eight hours, Paris time. He has already 
advised AmeriCiin observatories through Prof Henry, 
Secretary of the Smithsonian Institution, and it is to be 
hoped the chance of making an important discovery at 
this time, may be made known to observers in the East. 
It will be seen that the aid of the telegraph is indispen- 
sable, in order to secure complete evidence of the existence 
or non-existence of the hypothetical planet this autumn. 

Other observations may be reconciled with a period of 
similar length, but the planet to which they may be sup- 
posed to refer cannot be identical with the above. Thus 
if Mr. Lummis’s sketch of the path of the small round 
black spot, which he remarked upon the sun at Man- 
chester on the morning of March 20, 1862, is reliable in 
the hurried and otherwise disadvantageous circumstances 
under which it was made, the ascending node was almost 
diametrically opposite to that of Lescarbault’s planet, 
elements which have been attributed to MM. Valz and 
Rddau, and exhibiting a near agreement in the position of 
the line of nodes, being certainly erroneous. Again, one 
of the most interesting observations bearing upon the 
existence of an intra-mercurial planet is that made about 
the end of June or beginning of July 1847 in this country, 
which •can hardly be supposed to refer to either of the 
objects seen by Lescarbault and Lummis respectively. 
The exact date of this observation is unfortunately lost 


beyond recovery. 

Mr. B. Scott, the City Chamberlain, observing the^un’s 
disk near London, a short time before sunset late in June 
or on one of the first days in July, remarked upon it a 
perfectly circular black disk, and was so confident of the 
unusual character of the spot that he was on the point of 
making known his observation through one of the London 
daily journals on the evening of the same day, when unfor- 
tunately an astronomical friend, under the impression that 
an ordinary spot had been observed, dissuaded Mr. Scott 
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from so doing. It thus happened that the matter dropped 
until the announcement in i860 of Lescarbault’s observa- 
tion on March 26 in the preceding year, when Mr. Scott, 
in a communication addressed to the Times, drew atten- 
tion to his experience in the summer of 1847. It was 
then discovered that he had not been the only observer of 
the strange object. Mr. Wray, the well-known optician, 
then resident at Whitby, had remarked a small circular 
black spot upon the sun late one afternoon at the end of 
June or early in July, though he also had, in i860, lost the 
exact date. Ilotli these gentlemen have furnished the 
writer with every other particular of their observations. 
That they refer to the same object can hardly be doubted. 
Mr. Wray had it under observation for forty minutes, 
when the sun sank into a bank of cloud and was not 
'again visible that day. In this interval the spot appeared 
to have moved about five minutes of arc, and when last 
perceived was so near the western limb of the sun that 
Mr. Wray believes if the cloud had not interfered, in 
al)Out ten minutes he would have witnessed the egress. 
This circular spot, the diameter of which he judged to be 
about six seconds of arc, was not visible early on the fol- 
lowing morning, though other spots of ordinary form 
which were present on the disk remained nearly un- 
changed. Mr. Scott was observing with a refractor of 
about inches aperture, Mr. Wray with a fine 6-fcct New- 
tonian reflector of equal aperture, which he was employ- 
ing at the time in a study of the varying aspect of the 
solar spots. Notwithstanding the unfortunate loss of the 
date of these observations, such particulars as arc avail- 
able are still of value as certifying the existence of such 
objects in transit ; there is no observation of the kind 
resting upon more excellent authority. 

A letter from Prof. Heis, of Munster, the author of the 
“ Atlas Crelestis Nova,” received while closing these 
remarks, gives full details respecting WebePs obser- 
vation. The spot was intensely black, perfectly round, 
and smaller than the planet Mercury in transit. Prof. 
Heis expresses the utmost confidence in this observation 
by his friend, who has long been accustomed to examine 
the solar disk. J. K. Hini> 


UNIVERSITY COLLEGE, BRISTOL 

W E have been able to keep our readers informed of 
the various steps which have been taken to bring 
to fruition the movement which was commenced about 
three years ago to establish in Bristol an institution for 
University education. This movement, we are glad to 
say, has been so far successful that a beginning is to be 
made on Tuesday week, October 10 ; on that day com- 
mences the first term of the first session of what will be 
henceforth known as University College, Bristol. From 
the first it was sought to make the proposed institution 
something more than a mere " technical ” college. All 
aloi^ it has been kept in view that the only really liberal 
training is one in which all the faculties of man are 
drawn out harmoniously and equally, in which a broad 
basis for future special work is laid, by education in all 
the great departments of human knowledge. The Bristol 
institution is not to be a mere special college, it is to be a 
University. Prof. Jowett, at the meeting held in June, 
1874, struck the right note when he said : " The distinc- 
tion he wduld draw between liberal education and merely 


technical education was this— the one comprehended the 
other; it was the other, with something added to it 
carried on in a higher spirit ; it was the one pursued not 
merely for the sake of getting on in the profession or 
making a man an engineer, or a miner, or a doctor, but 
for the sake of the improvement of the mind. No man 
will be a first-rate physician or engineer who is not some- 
thing more than either.” The first [programme of the 
classes of this new college is certainly a modest one so 
far as extent is concerned, but it comprehends all the 
elements of a liberal education — literature, science, and 
art. In science there will be instruction in chemistry, 
physics, zoology, botany, geology, mathematics and ap- 
plied mechanics, and political economy ; in litera- 
ture, .'classes for^ modern history and literature ; and 
in art (for evening classes at least) geometrical and 
mechanical drawing. In all these branches profes- 
sors or lecturers have already been appointed, but 
the programme contains other subjects — classical lan- 
guages and literature, modern languages, and textile 
industries — to which no appointments have yet been made, 
but which will no doubt be filled up as soon as circum- 
stances permit. Affiliated to the Bristol College, more- 
over, is the old-established Bristol Medical School, for 
which new buildings will be erected, and on which, we 
believe, the new institution will have a stimulating and 
liberalising effect. The principal work of the college will 
of course be carried on during the day by means of lec- 
tures and laboratory work, but we are also glad to see 
that the directors have resolved to follow from the first 
the excellent example of Owens College, Manchester, by 
establishing evening classes for those who are unable to 
take advantage of the day classes. 

Altogether the originators of this movement and the 
Council of the College are to be congratulated on the fair 
start they have made, and if they continue as they have 
begun, we cannot doubt that in no long time University 
College, Bristol, will become as great and as firmly-esta- 
blished a centre of culture as the Owens College, Man- 
chester. But in the meantime the great want of tJie new 
institution is money. Owens College, Manchester, has 
received many liberal donations since John Owens left 
his 100,000/. for the endowment of professorships, and by 
these gifts it has been enabled to develop wonderfully. 
But even Owens College feels itself hampered from want 
of sufficient funds, and now with justice advances its 
claims to government endowment. The originators of the 
movement which has just reached a successful culmina- 
tion in Bristol calculated that they could not make a 
beginning without a capital sum of 25,(x>o/., and an annua 
subscription of 3,000/. for five years. They have received 
many liberal donations and subscriptions, and have ob- 
tained so nearly all that they thought was required, that they 
have felt authorised in making a beginning. From the first 
Balliol and New Colleges promised 300/. a year each for five 
years. A good many donors, individuals, firms, and 
companies have given 1,000/. each, and many subscrip- 
tions of smaller sums have poured in. The Clothworkers 
Company have offered a handsome subscription, on 
condition that means are taken to promote technical edu- 
cation in the West of England clothmaking districts, and 
as we have said, Textile Industries ” is put down as one 
of the lectureships to be filled up. We hope, however. 
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that the Worshipful Company not put too narrow a 
construction on the conditions of thdr subscription, but that 
they will have the shrewdness to see that the best possible 
preparation for a special knowledge of textile industries is 
a thorough grounding in the sciences on which these are 
founded. 

Still, notwithstanding all that has been done and pro- 
mised, the Bristol College must stand still, and therefore 
fail of its purpose, unless subscriptions and endowments 
continue to pour in handsomely until it be enabled to 
offer an education not inferior to that offered by Owens 
College, Manchester, or the Universities of Edinburgh 
and Glasgow. We feel confident, however, that once the 
institution is fairly started and at work, and has had 
opportunity of showing the vast benefits it is able to 
confer on the large industrial population with which it 
is surrounded, and thus indirectly on the general culture 
and material welfare of England, that some at least of the 
many rich and liberal-minded men in the country, who 
only wait for a worthy object on which to exercise their 
generosity, will see that here is one that deserves and 
requires their help, by giving which liberally they will not 
only benefit their country but do lasting honour to them- 
selves. No similar institution that has been started on a 
liberal and disinterested basis and lub been propcily 
brought before the public has yet proved a failure ; we 
need only refer again to Owens College, to the Ncwca'^tlc 
College, and to the more recent Yorksliire College of 
Science, which, however, has much to do before it gets 
beyond the stage of a merely technical school Soon 
also will wc have an institution in Birmingham, the 
Josiah Mason College, so liberally endowed by its still 
living founder. These institutions have all sprung up to 
supply what was felt as a great want ; and no district in 
the country has more need of a centre of liberal culture 
than the south-west, of England, the seat of so many and 
so varied industries. We venture to think that all that 
has been yet obtained is nothing to what the extensive 
district, containing so many rich landed proprietors, 
manufacturers, and merchants, can afford. Now that 
they see the institution actually at work in their midst, 
and perceive how impossible it is for it to do efficient work 
on its present basis, we cannot doubt that they will extend 
their liberality, and, aided by others throughout the country 
who are able and always ready to helpin a noble and deserv- 
ing cause, establish University College, Bristol, on as solid 
a pecuniary foundation as any similar institution in the 


in comprehensiveness. Bristol, we have no doubt, will 
one day become one of the most efficient in the country. 
Everything has gone smoothly hitherto. Even the 
Clifton Association for the Higher Education of Women 
intend to have no courses of lectures this winter, to see 
how far women in and around Bristol will avail [them- 
selves of the College ; for the lectures will be given to 
both sexes at once, though the class instruction will be 
separate. Wc only hope that other important centres 
will follow the examples already set, and that ere many 
years no man in England will have to go without a liberal 
education because it is not within his reach. If Scotland 
with her four millions of people finds it difficult to meet 
her wants in this direction with four universities, how 
much has yet to be done in England with her twenty-four 
millions ere she is on the footing of even her poor rela- 
tion of the north. 

FIELD GEOLOGY 

Field Gcoloi^y. By W. Henry i’enning, F.G.S., Geologist, 
H.M. Gtological Survey of England and Wales. With 
a Section ou Palaeontology, by A. J. Jukes-Brownc, B.A. 
F.G.S., H.M. Geological Survey. (London : Bailli^jre, 
Tyndall, anJ Cox, 1876.) 

I N the modestly- written preface to this little volume, the 
author naturally refers to the difficulty which he 
experienced in determining what subjects ought properly 
to be treated under the title of “Field Geology.” It 
would have been defensible to have included in such a 
work as the present useful, if somewhat desultory, sugges- 
tions upon almost every branch of geological inquiry, Ajjd 
thus to have expanded the convenient manual into^a 
ponderous treatise ; we believe, however, that the author 
has exercised a very wise discretion in restricting the work 
within its present limits, and making it of as practical a 
character as possible ; for everything calculated to 
increase the size, weight, and price of the book must, 
perforce, lave tended to prevent it from occupying that 
place for which it is primarily designed — the portmanteau 
of the working geologist. 

The Geological Survey of the British Islands, the foun- 
dation of which was laid by the labours of De la Bechc 
and Logan nearly half a century ago, and which is now 
approaching completion, differs in some important respects 
from most of the official geological surveys of European 
and American states. While the latter usually aim at 
little if anything more than defining the boundaries of the 
areas occupied by each of the geological formations, the 


country. former sets before itself a much more lofty ideal — no less 

Wc need not insist here again, as wc have often in fact than such a delineation of all the lines of outcrop of 
done already, on the fact that we are in danger of losing the strata, with indications of their flexures and dislocations, 
our lead among the nations so far as industry is con- as will enable any competent person using the maps and 
corned, from th eficient training of those who have the sections to realise the actual geological configuration of the 
conduct of our commerce and manufactures in their 1 rock-masses to a considerable depth below the surface, 
an s. It is a fact which is being ever and anon reiterated | Of course the execution of such a design as this rjiust 
on platform and by the general press. Along with a . necessarily be very unequal. Not to mention differences 
soun and comprehensive system of elementary educa- ' of individual ability and scientific culture in the members 
^^t^ establishing all over the country, in the , of the staff of the survey — differences, the consequences of 

hensiv^^^d^^* industry, institutions where a compre- which not even the most perfect organisation or rigid 
basis^^^ ®^^ation can be obtained as the only satisfactory supervision can altogether neutralise — we must remember 
be able t K i? ^ training can be built, that we shall that the data on which the geological surveyor has to rely 

We have ^ drawing his lines in different areas, are $0 varied as 

aKrttif f centres in England either established greatly to affect the value of the results attained In one 

to DC, some of them, however, greatly deficient sheet of the Geological Surv^ map, which happens to 
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represent a district free from superficial accumulations, 
and in which numerous alternations of hard and soft beds 
afford the greatest facilities in detecting every deviation 
of the strata from their normal position, the minute struc- 
ture of the country will be found delineated in the most 
exquisite detail ; while in an adjoining sheet broad spreads 
of colour separated by dotted lines constitute a confession 
that the surveyor was here engaged in an almost hopeless | 
task It may, indeed, be questioned whether on a map 
of so large a scale as that of the Geological Survey, any 
useful purpose is answered by attempts to define the 
boundaries of formations buried under several hundreds 
of feet of boulder* clay or gravel. Another serious obstacle 
to the perfecting of our geological maps is found in the 
circumstance that rocks of identical mineralogical com- 
position, but of very different geological age, are found 
occasionally in direct apposition; and in such cases 
(except in the rare instances of numerous sections afford- 
ing fossils characteristic of either formation presenting 
themselves) the field-geologist finds himself hopelessly at 
fault. For example, in those parts of England in which 
the limestones and grits of the Coralline Oolite are found 
intervening between the Oxford and Kimmeridge clays 
the work of the surveyor is an easy one ; but where, 
as is frequently the case, the first mentioned formation is 
absent and the one series of argillaceous strata lies directly 
upon the other, the result attained by him is necessarily 
of the most vague and uncertain character. On the 
other hand, many of the hard and well marked rock- 
masses, which the geological surveyor naturally seizes 
upon in drawing his lines of boundary, are too frequently, 
alas, shown by the palreontologist to be altogether desti- 
tute of any important significance. 

In spite, however, of these unavoidable inequalities and 
imperfections in its execution, the map of the Geological 
Survey is a splendid work, and one of which the country 
may justly be proud ; it has already largely prevented the 
wasteful expenditure of the resources of the empire in 
futile undertakings, while it has brought to light many 
unsuspected sources of mineral wealth ; and it is hard 
to say whether in the future the aid which it will render 
to those engaged in scientific research will not outrival 
that which it now affords to industrial enterprise. 

The methods pursued by the Geological Survey of this 
country, in seeking to realise that ideal to which we have 
adverted, have been gradually developed in the hands of the 
numerous able observers and sagacious thinkers, who have 
since its foundation been members of its staff. Hitherto, 
however, these methods have been handed down by tra- 
dition only, and no work has existed to which an outsider 
or foreigner could refer for an exposition and illustration 
of them. Hence we gladly hail the appearance of the 
present work, as satisfying a want which has long been 
fel^and frequently expressed. 

In the execution of his task we consider that the 
author has been on the whole very successful, especially 
when we remember that the experiment is the first of its 
kind. His explanations are strikingly clear, simple, and 
full ; indeed, we may perhaps suggest that some of the 
minute details into which he enters are unnecessary for 
the class of persons to whom alone the book is likely to 
be of s«7ice— those, namely, who have mastered the 
eletn^ntary principles of geological science. For ex- 


ample, we think that the author might fairly have given 
his readers credit for sufficient knowledge of plane tri- 
gonometry to have enabled them to make use of a very 
simple formula ; and he should therefore, it seems to us, 
have substituted such a formula, with a table of tangents, 
for the rule-of-thumb and. not very accurate methods for 
calculating true from apparent dips, given in pp. 42-46, 
His very minute directions, too, concerning the method 
of running levels for the purpose of preparing geological 
sections are, we think, a little out of place here, as they 
differ in no respect from those in ordinary use among 
engineers and surveyors, and may be found described in any 
treatise on land-surveying. On the other hand, his sugges- 
tions as to the use of two aneroids, one to be examined every 
half hour at a fixed station, though correct enough in 
theory, with other less exact [methods applied to running 
lines of level, are certainly likely to be of little actual 
value to the geologist ; wnile there is an omission of any 
reference to the really practicable applications of a single 
aneroid, when used with Airy’s tables, either for calcu- 
lating approximately the difference of level between 
two points the height of a bed of gravel above 
the level of the present stream), or in supplementing 
the data found on a contoured map ; neither does our 
author refer to the use of Abney’s level and several other 
simple contrivances which will be found very useful for 
the same purpose. 

The sections on “ Lithology ” and “ Palaeontology ” are 
treated with less diffuseness than those on the preparation 
of geological maps and sections. In a work of reference 
like the present we cannot but regard the reduction of 
the information to a tabular form, wherever this is prac- 
ticable, as a great convenience ; and we commend the 
adoption of the method in this part of the work. Mr. 
Jukes-Brownc’s remarks on the collection, preservation, 
and determination of fossils are, if not exhaustive, at least 
very useful and practical ; but we can only consider the 
index of characteristic fossils, as unnecessarily increasing 
the bulk of the book, for no geologist who is able to 
determine the species of a fossil is likely to be at any loss 
as to the geological horizon to which it belongs. 

Geological surveying is an art which for its successful 
performance requires some natural aptitude, a consider- 
able knowledge of the principles and results of geological 
science, careful training, and much practice. The perusal 
of Mr. Penning*s valuable hand-book will not make a 
man a geological surveyor, but it may enable him to 
appreciate some of the methods employ ed in the work — 
at least under its simplest conditions — as carried out by 
our national survey. And he who has mastered these 
first principles as here set forth will be the better pre- 
pared to encounter the more difficult problems which 
are presented by areas of more complicated geological 
structure and provided with less perfect topographical 
maps than our own. J. W. J. 

T/l£: BATS OF ASIA 

Monograph of the Asiatic Chiroptera. By G. E. Dobson 

M.A., M.B. (Printed by order of the Trustees of the 

Indian Museum, 1876.) 

B iologists have, during the last few years, leami 
with interest many of the valuable facts brough 
forward by Mr. Dobson, of Netley, with refSerence to tl« 
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anatomy and clasrification of the bats of Asia. The author 
tells us in the work under notice, which is the summary 
of the results of his investigation, that he was led to the 
special study of the Chiroptera from a desire to write a 
descriptive catalogue of the species of bats preserved in 
the Indian Museum at Calcutta. Finding, however, that 
but few species were not therein contained, the author, 
much to the advantage of his fellow^zoologists, determined 
to incorporate an account of all the Asiatic forms, the 
result being that he has presented us with a complete 
Monograph of the Asiatic Chiroptera. 

Further, there being but four species of bats found in 
Europe which are not also Asiatic, these are also de- 
scribed in footnotes, which still further increases the 
value of the volume, making it, in fact, a monograph of 
the Asiatic and European Chiroptera. 

There are a hundred woodcuts, mostly original illus- 
trating the configuration of the head and n i <;al ap- 
pendages of the most characteristic of the 122 species 
described ; and the work in its letterpress and size 
corresponds with the valuable catalogues of the zoologi- 
cal collections in the British Museum. 

Mr. Dobson divides the order primarily into the Mega- 
chiroptera and Microchiroptera, these sub-orders corre- 
sponding to the Frugivorous and Insectivorous Bats as 
usually described. The former of them are arranged in 
two groups — the Pteropi, with the tongue short and the 
molar teeth well developed ; and the Macroglossi, with 
lengthy tongues and molars scarcely elevated above the 
gums. 

With reference to the Microchiroptera two branches 
arc assumed to have diverged from the ancestral f.rms 
(Palasochiroptera) of the order ; one of these, the Vesper- 
tilionine Alliance, includes the VespertilionidcC, Nycte- 
ridse, and Rhinolophida? ; the other, the Emballonurine 
Alliance, the Emballonuridx and Phyllostomidic. This 
important division is shown to be based upon several 
well-marked anatomical characters, the members of the 
Vespertilionine Alliance having the tail always contained 
within the interfemoral membrane, which it never per- 
forates ; the first phalanx of the middle finger extended, 
during repose, in a line with the metacarpal bone ; the 
premaxillary bones rudimentary, and consequently the 
incisors small ; and the hair scales imbricated, the lips of 
the scales being arranged in an oblique line, not termi- 
nating in acute projections. In the members of the 
Emballonurine Alliance, on the other hand, the tail, if 
present, generally perforates the interfemoral membrane ; 
the first phalanx of the middle finger is more or less 
completely folded forwards, during repose, upon the 
superior or inferior surface of the metacarpal bone ; the 
premaxillae with the incisor teeth are large ; and the hair- 
scales are arranged in a transverse series, the tips of the 
always terminating in acute projections. 

The character of the hair-scales is one which Mr, Dobson 
nas investigated with special care, and he has submitted his 
^ciniens— from more than forty genera— to the inspec- 
on of Dr, Macdonald, who has confirmed his 

^neralisation, except with reference to Miniopterus and 
ysactna^ the one otherwise recognisable as an inter- 
me late form, and the other quite peculiar as far as its 

hair IS concerned. 

Although the Fruit^bats are included in a separate sub- 


order, in other words, though they are assumed to have 
developed *^from a group of Palasochiroptera distinct from 
that from which the Vespertilionine and Emballonurine 
alliances have sprung,^ nevertheless, Mr. Dobson con- 
siders that they have affinities with that section of the 
latter group from which the Emballonuridae are derived 
This we cannot quite understand. May not the retention 
of a second index phalanx in Rhinopoma^ and of well- 
developed incisors in the Phyllostomidae be but a want of 
divergence from the Palaeochiropterous type in the branch 
on which they are placed ? a similar absence of modifica- 
tion in the independently-developed Pteropinne being fol- 
lowed by a similar result as far as structure is concerned. 
This would, however, have no effect upon the indepen- 
dence of the pedegree-lines of the two groups, and would 
not make them blend in any parts of their course. 

Mr. Dobson lays stress, in his definition of the sub- 
family Phyllorhininae on the union of the ilio-pectineal 
spine with the antero-inferior surface of the ilium, forming 
a large preacetabular foramen. This unique arrangement, 
discovered by Mr. Dobson himself, is one which has 
scarcely attracted the attention of osteologists to the 
extent which it deserves. 

The descriptions of the species are detailed and extremely 
precise ; the synonomy is full, at the same time that the 
tables of measurements as well as those of specific dis- 
tinctions will be found invaluable. The work, as a whole, 
is one of the most important recent additions to zoologi- 
cal litei ature. 


LETTERS TO THE EDITOR 

' [ The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to retufyt, 
or to correspond with the writers of rgected manuscripts. 
No notice is taken of anonymous commumcations .1 

Sun-Spots suspected to be Identical with an Inter- 
Mercurial Planet 

1875, Feb. 22‘* o^. — One very minute spot was seen near the 
fir->t limb. Not seen afterwards (on Feb. 2y^ 
others seen. 

1875, Aug. 3o‘^ — A circular spot of intense blackness was 

seen near the second limb. 

1875, Aug. 30^ 23*^ — Not seen, perhaps from clouds ; other 

spots seen. 

1876, March 7'^ 30'". — After a careful search only one veiy 

small spot was seen. This was without penumbra, but 
surrounded by bright facul.e (the drawing reprc.sents it 
as circular). 

Iramiis of the Spot and the TJfubs of the Sun, ' 

h. m. s. 

I 4 23 29 477 

Spot 29 59*0 

0 2/ 31 57*8 Cloudy afterwards. 

Not visible March 9^* 30’“, though another spot appeared 

in quite another part of the sun. 

Observations of the spots on the disk of tlie sun are made 
regularly every day (excepting Sundays) when the sky is clear 
by Mr. F. Bellamy, and the above are notes which were made 
by him at the times of observation. Rokert Main 

Radcliffe Observatory, Oxford 

Erratum in Mr. Wallace's Address 

Please allow me to point out an error in my address as given 
in your issue of September 7 (voL xiv. p. 407), Imstead of 
^*jPelargonium of Kerguelen’s Land’* read Pelargonium of 
Tristan d’Acunha.” This oversight was pointed out to me bv 
Dr. Hooker in time to be corrected in the “ Addr^s ” as pub 
lished by the Association, Alfred R.^Wallace 

2 * 
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There is a curious error in Mr. Wallace's address which 
seems to deserve notice) as otherwise it will be often quoted 
without suspicion. He remarks (Nature, vol. xiv. p. 407) i — 
It must also be remembered, as Mr. Moseley has suggested 
to me, that a flower which had acquired a brilliant colour to 
attract insects might, on transference to another cowtry, and 
becoming so modified as to be capable of self-fertilisation, retain 
the coloured petals for an indefinite period. Such is probably 
the explanation of the Pelargonium of Kerguelen’s Land, which 
forms masses of bright colour near the shore during the flowering 
season, while most of the other plants of the island have colour- 
less flowers in accordance with the almost total absence of 
winged insects.” 

Now the difliculty is that there is no such Pelargonium ^ in 
Kerguelen’s Land, though it is true that the insects are apterous. 
The flora of Kerguelen’s Land is enumerated in the Journal of 
the Linnean Society, xiv. pp. 389, 390. Of such a persistence 
as that alluded to by Mr. Wallace there is an instance in the 
case of Prinrleay of which Mr. Eaton detected some specimens 
vv ith petals, though the coloration was, I believe very faint. 

W. Thiselton Dyer 


Zittel’s Palaeontology 

In the review of Prof. Zittel’s “ Handbook of Palseontology,” 
which appeared in Nature, vol. xiv. p. 445, it should have been 
stated, in connection with the occurrence of Radiolaria in pre- 
Tertiary beds, thit Mr. W. J. Sollas, of Cambridge, met with 
specimens in coprolites from the Upper Greensand, some three 
or four years ago, vide GeoL *873, vol. x. p. 272. Prof. 

Zittel duly records this fact in his paper on “ Radiolaria from the 
North German Chalk,” and mention of it was accidentally 
omitted in the concluding paragraphs of the review. 

Newcastle-on-'ryne, September 25 Henry B. Brady 


Visual Phenomena 

It is evident A. Mallock (vol. xiv. p. 351) and H. Airy 
(p. 392) describe two different, though allied, phenomena ; the 
latter describes the appearance of rays of light, which, after 
entering the eye, meet at a focus, and diverge before reaching 
the retina ; and the former, that of rays which reach the retina 
before meeting at a focus. For convenience, I shall call these 
respectively the “over-refracted radiance” and the “under- 
refracted.” They differ in the following particulars in the case 
of my own eyes : — 

7 Vte Oi>et -ReJracleJ Radiance I The Under ‘Refracted Radiame 

(1) is diminished I is increased 

by concave spectacles. 

(2) is increased | is diminished 

by convex spectacles . 

(3) given part may be cut off by advancing an opaque body 

in front of the pupil from the 
same side as | opposite side to 

the given part of the radiance. 

(4) is green outside (or blue, is red outside, 
if sunlight is used). 

• ($) consists chiefly of a more consists chiefly (when small, 
or less perfect ring surrounding entirely) of well-defined rays, 
indefinite rays. When the ra- mostly forked, 
diance is very large the rays 
disappear in the general bright- 
ness. 

(6) is not materially increased is increased proportionately, or 
by increasing the sijie of the more than proportionately, to 
pupil ; unless the radiance is the size of the pupil, 
very la^, and even then it is 
increase much less than in pro- 
portion to the pupil. 

The first four of these must evidently, from the theory of the 
mode of production of the two kinds of radiance, be constant for 
all eyes ; but not knowiag the cause of the last two, I cannot 
say whether they are so, or whether they are peculiar to some 
ejres. From H, Airy’s notes, 4 and 6, it would appear that 
the latter is the case ; for he is evidently short-sighted. 

Though contracting my pupil to its smallest sise has little effect 

^ There is a t^Uergontum in Tristan d'Acunha (see BfMay, ^ Jemn* 
Limu Soc * idv. p. $83.) 


in reducing the over-refracted radiance, yet by placing still 
smaller diaphragms in front, I can reduce it almost to a point. 

With my naked eye I see both kinds of radiance ; No. 3 of the 
above differences supplying an easy means of s^arating them, 
viz., by covering half the pupil. All then that lies on the same 
side as the exposed part of the pupil, belongs to the over-refracted 
radiance ; and that on the other side to the under-refracted. But 
as I am rather short-sighted, the over-refracted radiance (which 
makes a nearly octagonal corona) greatly preponderates ; so that 
I was not previously aware that the other existed with my naked 
eye. The application of the weakest spectacles (convex or con- 
cave) completely abolishes one or the other. 

A. Mallock is hardly correct in calling his “phenomenon A” 
9 k limttinq form; he is probably what is often called “long- 
sighted ”-~I do not know whether there is any proper name for 
this peculiarity of vision — for the limiting form of both kinds of 
r^iance is a point. This is what I. W. Ward sees (see p. 423), 
his eyes being neither too refractive nor too little refractive, but 
just right (he uses the word “long-sighted” in a different sense 
from what I have). As most people are either long or short- 
sighted, they see one or the other kind of radiance with the 
naked eye ; but it also appears from ray own case that a person 
may sec both kinds together, and such cannot see a point of 
light free from radiance, no matter what spectacles he uses, 
unless he uses a diaphragm. I should be interested in hearing 
whether, when I. W. Ward looks through spectacles, the rays 
appear. 

The brightness of the point scarcely affects the size of either 
kind of radiance ; but a red glass between the eye and it cuts 
off the outer edge of the over-refracted radiance. 

Unlike H. Airy, I have failed to discern any relation between 
the positions of the beams of the over-refracted and under- 
refracted radiances, except that I suspect that the beams in the 
one may in some degree correspond to the opposite gaps in the 
other. 

It would appear from the foregoing description of the phe- 
nomena in question more probable that the ‘ ‘ wedge-shaped ’* 
portions of the crystalline lens, alluded to by IL Airy, instead 
of having the least refractive power, as he suggests, really have 
the greatest. The question arises, do different eyes differ m this 
respect? Thus. Wm. Backhouse 

Sunderland, September 19 

Antedated Books 

The writers who have called attention to this point in Nature 
will have rendered an important service to students if they obtain 
an amendment in the lax system often followed in this country. 
But it is to be hoped that the reform may be made complete. It 
is perfectly easy to have the exact date of issue and the number 
and letters of the sheets contained in the part stamped on the 
wrapper or cover, and then by binding these wrappers with the 
parts, an exact reference to the date is always at hand. This is 
done with praiseworthy exactness by some of the foreign societies. 
For instance, I receive this morning a part of the Anuales de la 
Soc, Eniomologique Rdgique^ the wrapper of which bears “Tome 
dixneuvicmc, fasc. i., signatures i a 13 et rr a f Paru le 16 
Seplcmbrc, 1876.” This it will be seen leaves nothing to be 
desired. JCvcn in Spain, which we flatter ourselves is so far 
behind us, tliey manage this point accurately. The Annales de 
la Soc. Ep. de /did. Nat, bears on the wrapper of each cuaderno 
the exact day of publication. Now that attention has been called 
to this point, let us hope that each society will instruct its secretary 
or editor, to see that the exact day of publication, and a summary 
of its contents, be stamped on the wrapper of every part issued. 

Thornhill, September 19 D. Sharp 


OUR ASTRONOMICAL COLUMN 

The Binary Star { Bootis, — A satisfactory orbit for 
this fine star is still wanting. Elements founded upon 
measures to 1833 were calculated by Sir John Herschel 
(period 117 years) ; and an orbit, on an extension of mea- 
sures to 1854, was given by Hind (period 169 years), but 
later observation has shown them to be inadmissible. 
The great difficulty encountered in this case undoubtedly 
arises from the errors which must exist in one or more m 
Sir W. Herschel’s angles, as was pointed out by his son 
in the Memoirs of the Royal Astronomical Society^ vol. vi., 
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and in any further investigation the first step must be to 
^certain under what interpretation these can best be re- 
conciled with subsequent measures, it bein^ 
all cannot be accepted as registered. Sir John Herschel 
considered the angles of 1792 »795. especial^ the 

former, must be affected with considerable error. These 
angles are respectively 3S5°74 and 354°-9. or by a mean 
3Sr'3 for 179376, but if we suppose that they should 
have been registered in the north-following quadrant, 
instead of the north-preceding one, the mean would 
become 4° 7 an angle in much better accordance with 
the progression shown by the observations of 17^2, 1802, 
iSoL and those of Struve, Herschel, and South about 
1821! It might be worth while to determine how far this 
alteration would lead to a more admissible orbit. At the 
same time we have to bear in mind Sir W. Herschers 
remarks with respect to his observation, 1792, April 20, 
in Phil. Trans., 1804, p. 367. And equally are we to 
take into consideration for our guidance the same ob- 
server's estimations of distance in 1782 and 1804. 

Diameter of Vesta. — At the opposition of 1855, this 
brightest of the minor-planet group, which during the last 
spring, as in previous favourable oppositions, was dis- 
cernible with the naked eye, was observed by Prof. Secchi 
to present a diameter but little inferior lo that of the first 
satellite of Jupiter, “ma molto piu debole di luce, e di 
colore ranciato carico,” and he estimitcd it at o"*8 ; this 
we find corresponds to a true diameter of 450 miles. The 
least distance of the planet from the earth in 1855 was 
1*26. 

^ PiGOTr’s Comet of 1783.-00 the night of November 
^ 9 f 1783, a comet was discovered by our countryman, 
Pigott, at York, well known as having also detected the 
remarkable variable stars, R Coroine Borealis, R Scuti, 
and Tj Aquilce. Pigott notified his discovery to Mechain, 
who observed the comet at Paris on the 26th of the same 
month, and, in conjunction with Messier, determined its 
positions until December 21. It was at no time visible 
without the telescope. Elements were calculated by 
Mechain and Saron, though without satisfactory results 
on a parabolic hypothesis. Subsequently Burckhardt in- 
vestigated the orbit without this assumption, and finally 
arrived at elliptical elements, with a period of revolution 
of 5 ’6 1 years. But the most precise determination of 
the orbit from the Paris observations has been made by 
Prof. Peters, of Clinton, U.S., who reduced the observa- 
tions anew, and introducing Hansen’s Tables for the 
earth’s positions, found elements which “represent the 
whole series to satisfaction.” These elements are pub- 
lished in the “Astronomical Notices” issued by Prof. 
Briinnow, while in direction of the Observatory at Ann 
Arbor, Michigan (No. 19), but as this periodical is 
comparatively little known in this country, having been 
continued for a short time only, we transcribe the orbit 
here 

Perihelion Passage, 1783, Nov. 19 93685 M.T, at Paris. 


Bongitude of perihelion . . . 
.. ascending node 

Inclination 7, 

Angle of eccentricity ... 

^mi-axis major 
Peru^ of revolution ... 


50 17 25*4 
55 40 30*5 
45 6 53’^ 

33 32 8*4 
0*5*33056 

5 *888 years, 


M.Eq. 17I 


j revolution 5*888 years. 

perihelion distance is i*4593, and 
apneiion distance 5*062. 

found since 1783. As 
irnm tfi- ®^* a major-axis differing but 1 

into Would have sufficed to bring the co 

of thA planet Jupiter, at one or ol 

^i^t passages, whence it is poss 

sufficiLt resulted, even of magnit 

I wa change of orbit. Indwd . 

the above elements we find thi distance of the co: 


when in aphelion, from the orbit of Jupiter, is only 0*42. 
Independently of this, there is another cause which might 
have long operated to prevent the re-discovenr 6f the comet : 
in 1783 it appeared under nearly the most favourable cir- 
cumstances possible for observation, yet as before stated it 
was at no time visible to the naked eye, and while 
approaching pretty near the earth, did not exceed 8' in 
diameter, presenting throughout the appearance of the 
great majority of telescopic comets. 

The orbit of Pigott’s comet passes very near to that of 
the planet Mars : m heliocentric longitude S5°*2, we find 
the distance is only 0*032, and it is to be remarked that this 
close approach takes place in one of the regions where 
the orbit of the lost comet of De Vico also comes into 
such near proximity to that of the planet ; still after M. 
Leverrier’s statement with reference to past perturbation 
of De Vico’s comet by Mars, we are not to suppose that 
the bodies can be probably identical. 

With respect to the introduction of Pigott’s comet 
into our system, small variation in the major-axis assigned 
by Prof. Peters would have caused a very close approach 
of the comet to Jupiter at the aphelion passage imme- 
diately preceding the comet’s appearance, or early in 
1781. 


; THE SELh-FERTILlSATION OF PLANTS 

M r. THOMAS MEEHAN, one of the most acute 
and thoughtful of American botanists, has several 
times during he present year brought before the Phila- 
delphia Academy of Natural Sciences the subject of the 
fertilisation of plants. He has observed that there are 
plants with conspicuous and attractive flowers, which are 
as much adapted to secure self- fertilisation as other flowers 
are for cross-fertilisation. One of his examples is the 
green* house annual, BrowalUa data, belonging to the 
order Scrophulariaceai, having an attractive blue flower. 
Not only does it produce abundance of perfect seeds 
without insect aid, but also the entrance of an insect 
would ensure self-fertilisation. The style is nearly as long 
as the corolla-tube, and the slightly longer stamens are 
arianged closely around it. Two of the anthers are 
invei ted over the stigma, and their connective is densely 
bearded, appealing like petaJoid processes, completely 
closing the lube of the corolla. No insert can thrust its 
proboscis into the tube except through this mass ; and if 
It has foreign pollen adherent lo it, it will be cleaned off 
by the beard. Furthermore, the very act of penetration 
wdl thrust the anthers forward on to the pistil, and aid in 
rupturing the pollen sacs, and securing self-fertilisation. 

Another phenomenon, the “sleep” of plants, or closing 
of the flowers at nightfall, has been found by Mr. Meehan 
to have reference to self-fertilisation in Claytonia inrgL 
niui (order Portulacacca.*) and some buttercups, which seed 
abundantly, without being visited by insects. In Clay- 
tonia, the stamens, on expanding, fall back on the petals 
expanded during daylight. At night, when the flower 
closes, the petals cany the anthers into close contact with 
the stigmas, and actual fertilisation only occurs in this 
way. In many cases, the stamens recurve so much as to 
be considerably doubled up by the nocturnal motion of 
the petals ; thus the anthers are not brought into contact 
with th ^ stigmas, and the flowers are barren. 

In Ranunculus bulbosus, in the evening followingJthe 
first day’s expansion of the flower, Mr. Meehan has found 
the immature anthers and the young stigmas covered 
with pollen-grains. This would naturally be opposed to 
be the consequence of insect visits ; but no insect visits 
had taken place in the cases examined. However, on 
carefully studying the flower it w^as found that coinci- 
dently with iti' expansion, a single outer series of stamens 
shed their pollen into the petals, from which it easily 
fell to the immature anthers and the stigmas #vben the 
flower closed for the night Another equally rcmaifc^ 
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able instance of self-fertilisation occurs in i?. abortivus^ 
whose petals do not close at night. It seeds profusely, 
yet is wholly neglected by insects, notwithstanding that it 
possesses large nectariferous glands. Instead of the flower 
closing, the slender pedicels droop at night, inverting the 
flower, and thus allowing the pollen to fall from the petals, 
on which it is shed, upon the stigmas. Mr. Meehan con- 
cludes that some deeper purpose than has yet been con- 
ceived governs the fertilisation of plants. In view of 
these examples, nature cannot abhor ” in-and-in-breed- 
ing, and it can hardly be that colour, fragrance, and 
honeyed secretion in flowers have been developed solely to 
secure cross-fertilisation. Evolutionists will await with 
interest further researches by Mr. Meehan, and confirma- 
tory evidences from other inquirers. 


THE BRITISH ASSOCIATION 

REPORTS 

Mr. Chrystal read the following summary of a Report upon a 
Compariwn of the B»A, UniU of Eleririca I Resistance ihzthsA 
been performed by himself and Mr. S. A. Saunder. — The experi- 
ments, of which I have here an account, were undertaken for the 
purpose of comparing the British Association Standards of Resist- 
ance now deposited in the Cavendish Laboratory at Cambridge. 
In the account of the work Mr. Saunder and myself have en- 
deavoured as much as possible to enable anyone who consults 
It to judge by internal evidence of the accuracy of the comparison. 

The experiments were so arranged as to give a check on their 
own accuracy. 

In work of this kind the limit of accuracy is much sooner 
reached in the temperature than in the electrical measurements. 
It is to them therefore to which the greatest attention has to be 
given. 

We took advantage of an extremely convenient source of nearly 
constant temperature in the tap-water of our experimenting room, 
which we found by careful observation to remain constant within 
the tenth of a degree centigrade for a sufficiently long time. By 
means of this we could And the diflcrences between the resistances 
of the several coils at temperatures all near lo® C. The method 
used for obtaining these differences was a very convenient one, 
described by Prof. Carey Foster in the October number of the ; 
Journal of the Society of Telegraph Engineers for 1874. 

To obtain the co-efficients of resistance-temperature variations 
it was necessary to make resistance measurements at a higher 
temperature. The temperature chosen was 16° C. 

The coils were brougnt to this temperature by careful nursing 
for an hour or more. 

The results of these experiments combined with those at the 
lower temperature gave the variation co- efficients. The differences 
at any given temperature could then be calculated. 

Lastly, a series of direct comparisons were made, and the 
result compared with calculation in order to get an idea of the 
accuracy of our work. 

There is a difficulty in giving a comparison between our results 
and those of the last measurements given in the British Associa- 
tion Report on Electrical Standards. This arises from a want 
of definite information about these last measurements. 

TJnfortunatcly on most of the coils the brass labels have never 
been completed as was intended, and although we think we 
managed to identify the coils described in the report with one 
exception, yet still more definite information is desirable. It is 
b^ause we have felt this want that we have made our own 
report more minute than might otherwise have seemed nectary. 

We hope tliat no ambiguity will exist when the coils are 
compared again either now to check our results or some ten 
yeari^ereafter to find whether the standards have varied relatively 
to each other. 

With this caution I give a Berics of temperatures at which the 
standards are equal to each other according to our measurements 
ude by side with one of the temperatures given in the report. 

Last found. B. A. Report 

‘Pt.Tr. 2 l6‘I 160 

„ 3 »S'8 *S’8 

Aii.Ag. 58 IS‘3 * 5 '3 

Pt 35 •o'O *57 

,, • Sfi IJ-* IS 7 

PtAc. 39 18*2 ... I 5'2 


aS, i9f6\ 


We have laid these measurements beibrt the British Association^ 
in the hope that they will be found useful and be made I 

to those interested m such matters. j 

Report of the Committee for effecting the Determination of the 
Mechanical Equivalent oj Heat. — Progress has been made with 
the experiments undertaken by Dr. Joule on behalf of the Com^ 
mittee. Friction of water is the method employed, and the 
average result of upwards of sixty experiments is 772*2 in British 
gravitation units at Manchester. The greatest deviation from 
the above average is 5^. 

Experiments have yet to be made on the capacity for heat qf 
the brass of which the calorimeter is constructed, which has pro- 
visionally been calculated from the results of Regnault for this 
alloy. The greatest possible error which may have arisen in 
this way is believed to be ,lnth. Dr. Joule also proposes to 
compare his mercurial thermometers with the air thermometer 
with a view to obtain accurate boiling points, and thus correct 
values of the thermometric scale. The greatest correction which 
it may be found needful to apply on this account amounts to 
about 7-olh. These maximum corrections, if taken in the same 
direction, would, necessitate the addition or subtraction of 4*5 
from the equivalent above named. The experiments made by 
Him on the friction of water have led him to the number 786 ; 
but the average of his results, derived from the friction, boring, 
and crushing of metals, gives 774. 

Assuming that the above experiments and those made by Dr. 
Joule for the Committee on Standards of Electrical Resistance 
are to be relied on, the unit issued by it would appear to have 
a resistance one-fortieth too small. Inasmuch as the locality 
in which the experiments for that unit were conducted was 
open to objection, it appears desirable that they should be 
conducted under more favourable circumstances. 

Report of the Committee on the Distribution of EitoHc Boul- 
ders. Read by the Rev. II. W. Crosskey, M. A. — One hundred 
and sixty-five additional erratics have been catalogued west and 
south-west of Birmingham, of which 105 have travelled from 
considerable distances. West and south-west of tlie midland 
table-land a large proportion of the blocks are portions of highly 
indurated ash-beds. To the north and west granite is much 
more abundant. 

Between the 400 and 500 ft. contour lines at Bolhel (North 
Cumberland) is a large block which has been transported from the 
north-west portion of Dumfriesshire, about forty miles from 
N.N.W. to S.S.E. Fragments of Shap Fell Granite occur near 
Dufton (Westmoreland), 8cx) feet above the sea-level. The east 
and north-east boundary of the Arenig dispersion may be roughly 
defined as extending from Chirk by Cefn, Ruabon, Wrexham, 
Caergwile, Mold, and the east side of Halkin Mountain to 
Holywell, and thence in a westerly direction to the Vale of 
Clwyd. This line nearly coincides with the boundary of the 
great Northern Granite drift. The Welsh and the northern 
drifts have to a slight extent crossed the average boundary, and 
a few Arenig boulders have crossed the estuary of the Dee into 
the peninsula of Wirral, where they become mixed with the 
very abundant northern drift from the Lake district and the 
south of Scotland. The felspathlc blocks from the Arenig 
range have radiated to great distances over an area extend- 
ing fromN.N.E toE., and to short distances from east to south- 
east ; and have found their way across valleys and over water- 
sheds and high mountains. The direction of the glacial stria: on 
rock surfaces in the eastern part of North Wales as well as in the 
Arenig mountains, agrees in general with the course taken by the 
boulders. 

The Committee invoke the assistance of geologists in carrying 
on their investigation. Schedules indicating the particuters 
required, may be ^d from the secretary. The rate at which' 
the boulders are disappearing, owing to a^icultural and build- 
ing operations, makes it desirable to register their occcurrence 
without delay. 

The report of the Close Time Committee gave an account of 
the steps which led to the passing of Mr, Chaplin’s Bill for the 
Preservation of Wild Fowl last Session, and included a droalar 
extensively distributed by the Committee to further that object. 
Lord Walsinghain, Mr. Chaplin, and Mr. Rodwell were wamly' 
tlumked for their exertions in the matter. The Committee 
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ftetorfly thoi«li ttefe i» wy* to fe« ^ 

5M« ^ tor.gKded to 

moMcutiota to tke contog yew ii»yj>e «s^l. %« 
toding Jtisaee* have^ with the awent the Home Se^ty 
fvt..Xf the dose time on the Yorkshire cowt from August 
I to August 15. 

Dr. M‘Kendrick read the report of the committee On Intes^ 
Unal Secretion and Movement The conclusions to which the 
Committee had come were— First, that the application of various 
soda and potash salts to the intestinal mucous membrane pro- 
duced a more or less profuse secretion, that caused by sulphate 
of magnesia, acetate of potash, sulphate of soda, and tartrate of 
potash and soda being most abundant ; second, that the presence 
in the intestines or in the blood of atropia, morphia, chloral, &c. . 
did not prevent the abstraction of sulphate of magnesia ; third, 
that the splan<inic nerves were, as usually admitted, the vaso 
motor nerves of the intestines, but either had no centrifugal fibres 
to their muscular coats or affected them only indirectly by dimi 
nishing their supply j fourth, the secretory nerves of the intes- 
tines had the small ganglia of the solar and superior mesenteric 
plexuses for their centres, and this secretion was unaffected by 
tlie splanchnics, the vagi, or the dorso-lumbar parts of the 
cord ; fifth, destruction of the lumbar part of the cord after 
extirpation of the solar plexus produced haemorrhage, or hyper- 
aemiaof the intestinal mucous membrane, which was absent after 
the division of the splanchnics, destruction of the semilunar 
ganglia and solar plexus, or division of the mesenteric nerves 
themselves ; and sixth, the splanchnics were the afferent nerves 
for peristalsis of the intestines, the efferent stimulus probably 
reaching its intraparietal ganglia through the lumbar cord and 
the abdominal sympathetic, the effect of the former being inhibi- 
tory and the latter stimulating to these ganglia. 

Mr. Heywood read the Report of the Commiteee on the 
Metric System, It pointed out that while the House of 
Commons had legalised the metric system for contracts and 
general purposes, no provision was made for the verification of 
ihe standards by the authorities, the consequence of which was 
that they could not be used m this country as they were liable to 
be seized. The Committee recommended that steps should be 
taken to have the weights and measures verified in the same 
manner as those of the imperial system. They regretted the 
striking out of the Education Code of the clause introduced by 
Mr. Forster referring to the metric system, and hoped it would 
he re-introduced. I'he report also entered into the question of 
the decimalisation of coinage. 

'J'he Report of the Committee on the Use of Steel for Stmctural 
I'urposes, stat^ that afeer repeated correspondence with the 
Hoard of Trade, with the view of getting them to settle the con- 
ditions under which steel may be used, Colonel Yolland, R,E., 
Sir John Hawkshaw, F.R.S., and Mr. W. H. Barlow, F.R.S., 
had been appointed by the Board of Trade to endeavour to 
arrange these conditions. 

Mr. Symons, secretary of the Rainfall Committee, read their 
Report to Section G. for the past year, from which it appeared 
that the rainfall of 1874 slij^htly below the average, owing to 
a rather dry spring and exceedingly dry summer. The most re- 
markable feature of the year was the heavy fall of rain on 
October 6 , when the average fall over England and Wales was 
slightly above i inch in the 24 hours, and the fall at most 
^tions in North Wales and the Lake District was upwards of 5 
inches. So heavy a fall over so large an area was rare. The 
rainfall of 1S75 was greatly above the average in England 
(especially in the Midland Counties), and irregular in Scotland 
^ Ireland. A very heavy rainfall occurred in Wales and 
southern England on July 14, the fall in 24 hours exceeding i 
!?ch at 252 stations, 2 inches at 109, 3 inches at 39, 4 inches at 
thi»***^ 5 inches at 3 stations. The Committee reported last year 
of their efforts to improve the geographical distribu- 
at stations in Ireland, showed that the gauges started 

of the Association had been supplemented by many 
private individuals, and gave a 
Almost the present complete distribution of stations, 
hflrf observers have proved good ones, and the letums 

to Weld regularity. The period was too short 

^*tt a good system had been inaugurated 
•ttWee te w The Committee felt they had dene 

the they commenced their laboim, 

obaervatioas was the da^Bctiv€ geo- 
****®“^***^^ This defect had ttotr 1^1 


materiellf lisieiied. By the mats of the Association mmif 
250 gitt^ had been ereoted ia distrietis hitherto witheet 
obeervat&u. 

Mr. BmmweU adeed what the Comauttee meant to 4 o in the 

fnture. 

Mr. Symons latd he understood the Assoctation widied to 
discontinue its grant to the Committee, and that the connection 
between the two should now oeose. This he very much regrettedi 
because if anything happened to himself he did not see how the 
work of the past could be maintained. Mr. Symons added t hat 
we had now in this country a system of observations which was 
the admiration of all countries. America and other countries 
were copying us. The system now embraced something like 
2,000 station^ so scattered that it was scaroely possible to drop 
a man down in any place idiere he would be more than four or 
five miles from a rain-gauge. The consequence was, that whan 
hydraulic and waterworks questions turned up, data were almost 
always available which did not exist ten years ago for ascertain- 
ing the quantity of water whidi could be collected from any 
given gathering ground. With reference to the future mainten- 
ance of the system it simply rested with himself. 

It was ultimately stated by the President that the Sec- 
tional Committee considered the time had now arrived 
when this work should be taken up in a larger public 
spirit, and consequently that the grant hitherto made shoukl 
now cease. This recommendation was made in the confident 
expectation that those who had hitherto to greatly benefited 
by the laborious and successful work carried on by Mr. 

J. S. Symons for the AMociation, would come forward and 
make the work of the Rainfall Committee ibeir own. The 
Committee had also to record its most hearty thanks to that 
gentleman for his valuable services, which proved so im- 
portant tQ many branches pf science, and had redounded to the 
credit of the British Association. 

Mr, J. W. L. Glaisher gave the report of the Comrmtteeon Mathe* 
matical Tables, He stated that the whole of the theta function 
tables 0° to 89® (360 pp.) were now completed, and a copy taken 
from the stereotype plates was exhibited to the Section. He also 
gave an interim report of the Committee on mathematical notation 
and printing. The Committee had met and agreed to several sug- 
gestions with regard to notation, but it seemed desirable to post- 
pone the report till next year, when the report on printing would 
be ready. 

Mr. R, B. Hayward read the report of the Committeo 
upon the improvement of geometrical teaching ; it stated that 
the Committee approved generally of the syllabus issued by the 
Association for the improvement of geometrical teaching, although 
they criticised some few portions of it, 

SECTION A.— Mathematical and Physical. 

One of the papers which excited the most attention was by 
Prof. Osborne Reynolds, On the Rmstance encountered by Vortex 
Rings, and the Relation between the Vortex Rings and the Stream^ 
lines of a Disc, It was illustrated by many most interesting 
experiments relating to the motion of vortex rings in a laige 
trough of water. The following is an abstract of the paper j — 

The comparatively small success which has attended nearly all 
attempts to refer the various movements of fluids to fundamental 
laws may, 1 think, be attributed principally to our being in 
ignorance of many most important circumstances of motion 
attending the phenomena with which we wish to deal. 

We can see the way in which the surface of a fluid moves, but 
of the internal motions observation affords us no idea, we having 
no seme by whidi to perceive them. Accordingly, such steps 
as have be^ made towards success for the most part relate to 
surface phenomraa, or to movements which have been rendered 
apparent by accident. My object, on the presenroccasion, is to 
describe certain results which have bemi obtained by cedouri^g 
portions of the water within a tank so as to render them visible. 
These results are somewhat striking, and I venture to think that 
thi^ are in some respects in advance of what has been hitherto 
taught ; but they are now brought forward rather as illustratioiis 
of the importance of the metiiod of study than on account of 
their own value. 

The Cause of the ResistaneetotheMotionof Sotids through fVoter 
not inown,-drhe development of the the^ of stream lines with 
whidi the name of the late PeoC is so intimately 

nected, has beena great advance, firom the 4hooKetMSd«ide> io thf 
stu^ of Md m otion. Thin thneiy, hvmm, only nppites 
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strictly to hypothetical flaids without viscosity, and its results as 
appliM to water fall very far short of experimental veri6cation. 

Thus, as was so beautifully illustrated before this Section last 
year by Mr. Froude, a solid should move through a frictionless 
liquid in a rigid inclosure without resistance ; the liquid moving 
out of its way, from front to rear, in filaments or streams which, 
closing together behind, cause pressure which exactly balances 
the pressure in front. In fact, however, water opposes very 
great resistance to the rapid motion of solids through it. If a 
ball which will iust float be allowed to fall from a great height 
into water it will only descend a very short distance ; and when 
we come to speeds like the speed of a shot, a foot of water 
opposes nearly as much resistance as an inch of iron. Opposite 
as these facts are to what the stream line theory might lead us to 
expect, they do not disprove the truth of this theory because it 
does not take into account the viscosity of water, liutit is clear 
that before we can make much practical use of this theory in 
dealing with the only fluids with which we have to deal, we 
must ascertain in what way it is that viscosity affects the 
behaviour of these fluids, so that it may be taken into account in 
applying the theory. This is a point on which I think some 
light is thrown by rendering the motion of the water visible. 

The Stream Line Theory nLplies to the Vortex Ring, — The idea of 
colouring the water to render its motion apparent was doubtless 
suggested by the effect of smoke and the beautiful phenomena of 
the smoke-ring. In the smoke-ring we have an instance of a most 
important form of fluid motion accidentally rendered invisible, 
of which we should otherwise have most certainly been in igno- 
rance ; as it is, however, it has caught the attention of mathe- 
maticians, and in the hands of Sir William Thomson, Piof. Tait, 
Helmholtz, and others, has led to most important researches. 

That which is most striking in the smoke-ring is the regularity 
and extreme beauty of its internal structure. Our familiarity 
with objects moving rapidly through the air tends to diminish 
our surprise at the case with which these rings move. Hut when 
we see these rings in water, this lapid motion and the small dis- 
turbance which they cause, although only a few inches below the 
surface, are, 1 think, the most striking points of the phem imnon. 
Vortex rings in water were exhiiuied at Kdinburgh, in 1871, 
by Mr, H. Deacon, but only on a very small scale, being formed 
of a single drop. About three years ago I tiied a method of form- 
ing them, very similar to that used by IVof. Tait for smoke-rings. 
This method succeeded perfectly. From an orifice f' in di imc- 
ter, I could send rings the full length of my trough (20 feet), 
and with velocities so great, that during the first part of thcir 
course the eye could not follow them. It would apjiear, fiom 
the absence of all disturbance cither behind the ling or at ihc 
surface, that these rings must move without icsistance ; ami yet 
this appears at first sight to be inconsistent w'ith the way in 
which the speed of the rings diminishes as they proceed, eithei 
in water or air. There is, however, a cause for this diminution 
of speed, which cannot pioperly be called resistance. The 
rings grow in size as they proceed, and consequently they are 
continually adding to their bulk water taken up from that which 
surrounds them, and with which this forward momentum has to 
be shared. A loss of velocity must rc.'ult from this growth in 
size, and the only question with regard to 1 esistance is whether 
the one of these is sufficient to account for the other, whether, 
notwithstanding the loss of velocity, the momentum of the 
moving mass remains constant. 

To determine this I measuied (by the best means 1 could de- 
vise) the momentum of a series of equal rings at different dis- 
tances from this origin ; the result was that (within the limits of 
accuracy of the experiments) there was the .vame momentum in 
the rings after they had travelled 15 feet, and were not moving 
more than 3 inches per second, as when at 2 feet from the origin, 
and moving more than 5 feet per second. I conclude, therefore, 
that these rings do move without any appreciable resistance. 

When this freedom from resistance is considered along with 
the intfmal motion of the fluid in and around these rings, it 
shows that in them we have an instance, and I believe it is 
the only one, in which the stream line theory applies accurately 
to motion in a viscous fluid. The form of the mass of fluid 
moving forward is not nearly that of the ring, but is an oblate 
spheroid a good deal longer than this ring which it encloses. 

This spheroid, like the ring, is continually growing, but at any 
inatant it has a definite shape, and the motion of the water 
which surrounds it, is at that instant exactly the same as it would 
be according to the stream line theory if the spheroid were solid 
and the watex^ere frlctionless. 

The spheroidal form of the bounding surface, which, of course 




being fluid, is perfectly flexible, is maintained against the 
unequally distributed pressure of the surrounding water by the 
motion of the water within it, the motion being such that at each 
point in the bounding surface it causes the same pressure as that 
arising from the motion of the external water. 

L'ke Effect of Viscosity on the Motion of the Ring, — ^The motion 
of the internal water, besides maintaining the shape of the 
bounding surface, is such that at each point of this surface ie 
motion of the water in contact with it on the inside is identical 
with the motion of that in contact with the outside. So that not 
only is the bounding surface at each instant definite in form, but 
every point of the surface is in motion in exactly the same 
manner as the water in contact with it. 

The action of the viscosity of the water in causing the gradual 
growth of the ring and its attendant mass is not confined to the 
bounding surface, but extends throughout the moving water both 
internal and external to this surface. There is a gp*adual diminu- 
tion in the velocity with which the water moves along the stream 
lines from the centres outwards in all directions as far as the 
motion extends into the surrounding water, and, as is well 
known, when the velocity of a stream varies from point to point 
in a section across the direction of motion, the eflfect of viscosity 
is towards equalising the velocity. Hence, in the case of the 
vortex ring, the effect of viscosity will be to diffuse the motion 
outwards, to diminish the whirling velocity at the centre where 
greatest, and to extend the space through which the water is 
in motion, that is, to diminish the velocity and extend the size ot 
each element of the ring. 

And it appears that this effect to diminish the velocity 
and extend the size of the ring is the only effect of vis- 
cosity. That is to say, if the water at any instant were to lose 
its viscosity, llien the ring would proceed onwards in exactly the 
same manner as it was proceeding at that instant, for the internal 
motion would be just as necessary to balance the external pres- 
sures and preserve the form of the bounding surface in friction- 
less fluid, as in water, and hence the same law must hold 
between the internal and external motions. 

The author then supiioses that at a certain instant one of the 
vortex rings is converted into ice, and further, that there is no 
friction between the surface of the ice an I the surrounding water, 
lie proceeds : — 

Whatever might be the resistance of the ideal smooth ice, it is 
clear that its actual resistance must exceed this by what ship- 
builders call its skin resistance, the drag of the water moving 
jiast the smface. This may be estimated from the resistance of 
a plane .suiface of equal extent when moving edgewise through 
the water, and tlii^ iv not much. 

Tin--, however, is only one of the effects of the surface friction. 
Whatever drag the Iriction may cause on the surface, there is an 
equal drag on the water moving past it, and thus the surface 
fiiction aids the diffusion in diminishing the velocity with which 
the water wouhl otherwise move in the stream lines near the 
.surface, and so tends to increase the disturbance of the stieam 
lines in the rear of the solid. 

Actually we find that the resistance resulting from the disturb- 
ance of ihe stream lines is ten times as great as the mere skin 
1 esistance, and so far is a solid, of the shape of the bounding 
surface of the vortex/ing, fi oin moving freely, tliat if it be set in 
motion, it stops at once and is altogether dead in the water. 

That the disturbance of the strtam lines as described above 
lealJy takes place, is shown when we colour the water. When 
wc first stait the solid we see a somewhat irregular vortex ring 
behind it, which grows rapidly and then breaks up ; after this 
the water behind is all confused, and follows the solid. Wliercas 
wilhthe vortex ling, if there are streaks of colour in the water 
tliiough which the ring passes, it leaves them so nearly as they 
were before, that there is scarcely a trace of its path. Tnus this 
disturbance of the stream line appears to be the cause of the 
resistrxnce encountered by a solid over and above the skin- 
resistance. 

I’he magnitude of the effect depends on the curvature of the 
streams, and hence we see why a body having a fine after- 
pirtlike a fish encounters so much less resistance than a full 
ludy like a spheroid. Whereas if the .stieam lines were com- 
plete according to the theory, the extia surface of the fish 
should cause it much greater resistance. 

Relation between the Vortex Ring and the Stream Lines of a Disc. 

— Another matter on which I have been able to throw some 
light by colouring the water, relates to the form of the stream 
lines of a thin surflsce, such as a disc. It is, I believe, generally 
assumed that the theory of stream lines shows all bodies would 
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th^m of^cyliito^of indefinite length continually pacing 
?wavXm the thin surface, in which case the surface or vane does 
nnt TOrtve freely even through a frictionless fluid. If we place 
Tdisrh. front of one of thew rings, the ring comes on unt.l the 
disc is against the bounding surface, and to rarries the disc on 
with it It is certainly surprising to see a flat disc moving freely 
throuL'h the water. I doubt not that the general impression is 
that a thin flat disc is about the worst form of body to move 
through water. And so it is, except when it has a vortex ring 

^Owing to the growth of the ring, if the speed of the disc be 
maintained, the ring will gradually fall behind the disc, and the 
disturbance caused in front will break it up. Hut if the disc be 
allowed to move with the ring it will move freely as far as the 
ring goes. A disc when first started forms its own ring. Thus if 
a disc be floalcd on a light bar of wood, when the wood is drawn 
forward at first, the disc offers considerable resistance to its 
molior, but this resistance soon dies away, and if then the bar 
be released, the disc will proceed steadily onward with a gradu- 
ally diminishing velocity, 

A little colour in the water shows how the ring is formed and 
how it moves onward behind the disc. 

The Kestihince of an Inchnui Vnue . — The fact that the dfec 
will start i's own ring, will close its own surface, is due to its 
being s)mmctrical with respect to Ihi.s suifacc. Half a disc will 
not do it, much less any portion of the spheroid which was in- 
clined to the front. 

When we draw a disc or flat surface edgewise through the 
water it causes a continuous voitcx cyl nder which, forming at 
the forward point of the vane passes away btliind. The gyratory 
motion of the water is somewhat disturbed by the fiiction of the 
vane sliding past it, but by letting a little air down with the 
vane the central lines of the vortices may be shown for several 
feet in length. 

Having to form the vortices the forward edge encounters the 
greatest resistance, and the whole resistance is steady and con- 
tinuous. 

If my reasoning is right these facts are somewdiat at variance 
with the general notion as regards the results of the stream-line 
theory, and at all events they furnish definite ideas of the results 
W’c have to explain. It is, however, with the utmost diffidence 
that I venture to bring forward my own explanation before such 
an authoritative body as Section A. in the University of Glasgow, 
and my chief object has been to illustrate the method of studying 
fluid motion by observations on the motion of partly coloured 
w ater. 

On the Protection of Buildings from Lightnings by Prof. J. 
Clerk Maxwell. — Most of those who have given directions for 
the construction of lightning-conductors have paid great attention 
to the upper and lower extremities of the conductor. They 
recommend that the upper extremity of the conductor should 
extend somew'hat above the highest part of the building to be 
protected, and that it should terminate in a sharp point, and tliat 

lower extremity should be carried as far as possible into the 
conducting strata of the ground so as to “make” what tele- 
IJfaph engineers call “a good earth.” 

I he electrical effect of such an arrangement is to tap^ as it 
J^cre, the gathering charge by facilitating a quiet discharge be- 
tween the artmospberic accumulation and the earth. The erec- 
fhe conductor will cause a somewhat greater number of 
haH to occur at the place than would have occurred if it 
®cen erected ; but each of these discharges will be 
ducto*^*^ * T which would have occurred without the con- 

** probable, also, that fewer discharges will occur in 

It ®“f>^o«nding the conductor. 
fnr tK/ arrangements are calculated rather 
1 , . .®®nt of the surrounding country and for the relief of 

tinder an accumulation of electricity, than for 
mn « ‘he building on which the conductor is erected 
prevent the possibility of an electric 
discharge taking phwe within a certain region, say in the inside 


iwder nMUBtt&dorjr. If thie In liSd tows 


potentials is snfficMf 

the distance between tlxem. If, thetefore^ ■«* wfce^J^ 
ell bodies wifliin a wtain region mbiI, « *e">r 
Cd M discharge wiU take place between them. Wo mnjr 
s^re to by connecting nil these bodies by means of good CM- 
dactors, such ss copper wire rope^ but it is not necess^ to do 
so for it may be shown by experiment that jf eveiy part of to 
surface suhounding a certain region b at the same poten^, 
every point within that region must be at the same potential, 
provided no charged body is placed within the region. 

It would, therefore, be sufficient to surround our powder-mill 
with a conducting material, to sheathe its roof, waIIs, and ground- 
floor with thick sheet copper, and then no electrical effect could 
occur within it on account of any thunderstorm outside. There 
would be no need of any earth connection. We might even 
place a layer of asphalte between the copper door and the 
ground, so as to insulate the building. If the mill were then 
struck with lightning, it would remain charged for some time, and 
a person standing on the ground outside and touching the wall 
might receive a shock, but no electrical effect would be perceived 
inside, even on the most delicate electrometer. The potential of 
everything inside with respect to the earth would !:« suddenly 
raised or lowered as the case might be, but electric potential is 
not a physical condition, but only a mathematical conception, 
so that no physical effect would be perceived. 

It is therefore not necessary to connect lar^e masses of metal 
such as engines, tanks, &c., to the walls, if they are entirely 
within the building. If, however, any conductor, such as a lele- 
giaph wire or a metallic supply-pipe for water or gas comes into 
the building from without, the potential of this conductor may be 
dilferent from that of the building, unless it is connected with 
the conducting-shell of the building. Hence the water or gas 
supply )'ipes, if any enter the huilchng, must he connected to the 
system of lightning conductors, and since to connect a telegraph 
wiie with the conductor would render the telegraph uscles.s, no 
telegraph from without should be allowed to enter a powder- 
mill, though there may be electric bells and other telegraphic ap- 
paratus entirely within the building. 

I have supposed the powder-mill to be entirely sheathed in 
thick sheet copper. This however, is by no means necessary in 
order to prevent any sensible electrical effect taking place within 
if, supposing it struck by lightning. It is quite sufficient to incloie 
the building with a network of a good conducting substance. 

For instance, if a copper wire, say No, 4, I 3 .W.G. (0*238 
inches diameter), were carried round the foundation of the house, 
up each of the corneis and gables and along the ridges, this 
would probably be a sufficient piotection for an ordinary build- 
ing against any thundersloim in this climate. The copper wire 
may be built into the wall to pi event theft, but should be con- 
nected to any outside metal such as lead or zinc on the roof, and 
to metal lain- water pipes. In the case of a powder-mill it might 
be advisable to make the network closer by carrying one or two 
additional wires over the roof and down the walls 10 the wire at 
the foundation. If there are water c r gas-pipes which enter the 
building from without, these must be connected with.the system 
of conducting-wires, but if there arc no such metallic connections 
with distant jioints, it is not necessary to take any pains to facilitate 
the escape of the electricity into the earth. 

Still less is it advisable to erect a tall conductor with a sharp 
point in order to relieve the thunder-clouds of their charge. 

It is hardly necesfary to add, that it is not advisable, during a 
thunderstorm, to stand on the roof of a house so protected, or to 
stand on the ground outside and lean against the vail. 

On a Cyclone Penodicity, in connection wUh Sun-j/ot Periodi- 
cUy^ by C. Meldrum. — 'Ihis paper is a continuation of the one 
published in the report for 1074 ; it contains a discussior^of the 
cyclones that occurred in the Indian Ocean, from the equator to 
32® S. and o" to 120* E,, in the years 1868-75. From 1868 to 
1872 the c} clonic area inertased, and since 1872 it bat been 
decreasing. In 1868 it was two millions of square miles, in 
1872 between four and five millions, and in 1875 two 
millions. The rainfall over the globe generally seems to have 
had a similar march, the rainiest year being 1872. 

Mr. 0 . T. Lodge exhibited diagrams of a model to illustwtc 
mechanically the passage of electricity through metals, electro- 
lytes, and dielectrics, according toMaxwcU‘1 meorj The model 
consisted of an endless cord patting with frirtion throt^ 
buttons supported on elastic strings, and by altering the relation 



480 


NATURE 


28, 1876 


between the friction and the elagticity of different parts it could 
be made to exhibit very completely the phenomena observed 
when an .electromotive force is made to act (1) between the ends 
of a metal wire ; (2) through an electrolytic liquid ; (3) in an 
accumulator with perfectly Insulating didectric ; (4) across a 
dielectric which is homogeneous, but has a slight conducting 
power ; (5) across a non-homc^neous or stratified dielectric, 
m which a ** residual charge '* is possible. To illustrate in a 
simple manner the phenomena observed in a submarine cable, 
the cord might be made elastic. 

Capt. A. W. Baird, K.E., contributed a paper 'On Tidal 
Operations tn the Gulf of Cutch. — The primary object of the 
operations was to determine whether secular changes in the level 
of ^e land at the head of the gulf, ie,, the “ Runn of Cutch,” 
are taking place. Col. Walker at first intended to restrict the 
observations to a few weeks* dusation, but he found that by 
extending them to a period of a little over a year, scientific 
results of the highest value would be obtained, and also that this 
course would be necessary in order to obtain data sufficient to detect 
minute changes in the relative level of land and sea. The author 
described the difficulties that had been experienced ; but stated 
that the whole of the tidal and meteorological observations were 
in progress of reduction, and when completed were likely to 
afford results of importance. It was hoped that the effect of 
the wind and barometer upon the tide might be determined 
more accurately than had yet been done. Tracings of the actual 
diagrams were exhibited, and the tidal curves were seen to be 
very regular and continuous. 

The number of important experiments shown before Section 
A at this meeting was very remarkable. Besides the experi- 
ments of Prof. Osborne Reynolds already referred to, there were 
several others relating to liquids. Prof. James Thomson illus- 
trated experimentally the origin of the windings of rivers in 
alluvial plains, as explained m a recent paper in the Royal 
Society’s and Sir William Thomson showed many 

experiments upon the precessional motion of a spheroidal top 
filled with liquid. Sir William Thomson also exhibited a new 
form of astronomical clock with a free pendulum actuated by an 
independent governor to give approximately correct uniform 
motion to escapement- wheel. Mr. II. W. Bosanquet illus- 

trated experimentally his paper on the conditions of the transfor- 
mation of pendulum vibrations, and Mr. Colin Brown exhibited 
his voice harmonium in connection with his paper on Just intona- 
tion. Sir WillUm Thomson explained a method of taking 
deep-sea soundings in a ship moving at high speed by means of 
pianoforte-wire and an apparatus which was exhibited and 
explained. The Rev. J. Ker described an experiment proving 
rototion of the plane of polarisation of light reflected from a 
magnetic pole. The attendance throughout was excellent, and 
the room was generally crowded ; in fact in recent times there 
has been no meetiog at which so much interest has been taken 
in the proceedings of tins Section. Owing to the number of 
papers tne Section was divided Into two on the Monday and Tues- 
Sy^and the Section met to finish the work on Wednesday. 
Satorday was, as usual, devoted to mathematics. There were alto- 
Cfther twenty-three mathematical papers, among whi^ may be 
mentioned those by Prof. Cremona on systems of spheres wid 
systems of lines, by Prof. Tait on two general theorems relating 
to dosed curves, by Mr. T. W. L. Glaishcr, giving determmanU 
expressing the number of partitions of a number, and the sum 
of the divisors of a number ; by Prof. Jung, of ^an, on the 
inverse problems of the moments of Inertia and the moments of 
resistance of a plane figure, and on a construction for the central 
nudeus {Cmtralkern, of Culmann) of a body, and by Mr. G. H. 
Darwin on graphical interpolation and integration. Two new 
committees were appointed at the recommendation of Section A, 
one for commenebg experimente upon the elasticity of wires, and 
the other upon the lunar disturbance of gravity. 


SECTION C.— Geology. 

On the Upper Limit of the essentially Marine Beds the Carh<h 
nijerous System in the British Isles, and 
establishment of a Middle Carbontferems Group, by Prof. E. HulJ, 
M.A., F.R.A.S.~Prof. Hull distinguished seven stages m me 
CarbonUSerous Rodss, each stage being capable of identm^cm 
^ its fossils over large areas in Great Britain and Ireland, 
tieicstagwarc:— 


(i) Upper Coal Measures. 

(a) Miadle Coal Measures. 

(3) Lower Coal Measures or Gannister Beds. 

(4) Millstone Grit 

(5) Yoredale Rocks. 

(0) Carboniferous Limestone. 

(7) Lower Limestone Shale. 

He argued that as thirty-three out of fifty-three species of 
marine shells pass from the Carboniferous Limestone upwards into 
the Gannister Beds, while only five passed up into the Middle 
Coal Measures, a palaeontological break was indicated of such 
magnitude as to warrant a more distinct separation of the 
Gannister Beds from the Middle Coal Measures ; especially as 
the shells of the former are marine, while many palaeontologists 
regard those of the latter as of fre&h-water origin. He therefore 
proposed to include all from the Gannister B^s to the Yoredale 
Rocks as Middle Carboniferous ; the term Lower Carboniferous 
to include as at present the Carboniferous Limestone and Lower 
Limestone Shale. 

Note on Sections exhibiting Variation of thickness in the Middle 
Coal Measures of West Txincashire, by C.E.de Ranee, F.G.S. — The 
sections described by the author lie fctween Prescot and Barnsley, 
where the Middle Coal Measures, containing several thick coal- 
seams, and the Gannister Beds, containing iew important seams, 
are represented. Having made many sections of the Middle 
Coal Measures of the district, Mr. de Ranee was satisfied that the 
amount of the subsidence Irom south to north for a distance of 
ten miles, increased at the rate of about 60 feet per mile, and that 
the deposition of the Coal Measure strata kept pace with the sub- 
sidence. 

On the Changes affecting the Southern Extension of the Lowest 
Carbon ij if OHS Bocks, by G. A. Lebour, F.G.S. — The author con- 
tended for the division of the Carboniferous Rocks into Upptr 
and I.ower, drawing the line between the Millstone Grit and 
Yoredale Scries. Dealing with the lower division, it was 
pointed out that the Upper Old Red Sandstone was in part iden- 
tical with, or passed upward into Macharen’s “ Calciferous Sand- 
stone,” known in the North of England as “ Tucdian,” and in 
Ireland as “ Valentian.” In England the upper limit of the 
“ Tucdian'* is equally indefinite, as the series dovetails into the 
lower members of the “Bermcian** Group, in which term the 
author includes the “ Yoredale Scries and Calcareous Group in 
part, Scar Limestone Series and Calcareous Group in part, plus 
Carbonaceous Group in part.” 

On the Mountain Limestone on the West Coast of Sumatra, by 
Prof. F'erdinand Rocmer, of Breslau. — Dr. Verbeck, Director of 
the Dutch Geological Survey of Sumatra, sent to the author a 
large collection of fossils from the west coast, for determination 
and description. The result of this investigation is that the 
Mountain Limestone is developed on the western coast ot 
Sumatra, with mineralogical and palteontological characters, very 
similar to those of the same formation in Europe. The same 
genera of shelly and partly the same species occur in these widely 
remote localities. Ilitherlo the Mountain Limestone has only 
i been known to occur in the Malay Archipelago in Timor, a small 
but characteristic Mountain Limestone fauna from that island 
having been described by Prof. Beyrich. It may be expected 
that by-and-by the Mountain Limestone may be ascertained to 
have a wider range m the Malay Archipelago than is at present 
known. From the geographical position of Java, between 
Sumatra and Timor, it is probable that a zone of Mountain Lime- 
stone, and perhaps of other palseozoic rocks, may be found to 
exist there, although partly hidden by volcanic and tertiary 
deposits. 

On some New Minerals and on Doubly-rejraeting Garnets, 
by Prof. A. von Lasaulx, of Breslau. — Prof, von Lasaulx exhi- 
bited specimens of a new mineral from Girgenti, Sicily, where 
it occurs in small cubes on crystals of sulphur and cclestine. Its 
chemical composition is, — silica 86 per cent., water 3 per 
cent., iron and strontium smril quantities, and sidpliuric acid, or 
some add of tiie thionic series not yet determiiiM, 7 per cent. 
From the behaviour of the mineral before the Idow^pe, the 
author named it melanophlogite. The author also described a 
series of garnets exhibiting the phenomena of double refinctuMi. 

On the Raistd Beaches of the Cumberland Coast between WkUi- 
haven and Boness, by A. Russell, C.E., F.G.S., and T. V. 
Holmes, F.G.S.— -The authors exhibited a map showing several 
fiagments traced by themselves, of raised beaches sloping inland 
from 25 it above the presmit sea-level to an upper limit of 40 ft. 
The tenrnces arc oowwd by low gravel rtdges paiaUel ta the old 
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diff line similar to the little mounds left by the sea at the pre- increase the rate of rotation, or, more properly, it must tend to 
day half-way between the mark of the highest sprinc; tides lessen the rate of tidal retardation. 

IS that of the lowest neap tides. With regard to the date of On Siliceous Sponges from Carbonijerous Limestone near Glas* 
the elevation of the beaches, the authors olwerved that all the gow^ by John Young, F,G.S.-~Mr. Young observed that sili- 
evidence available tended to place it before the time of the ceous sponges had not hitherto been obtained from deposits of 
Roman'occupation. Carboniferous Limestone age in Britain. Recently, however, 

TidalRet^dation^Argument for the Age of the Earth, Mr. John Smith had discovered large numbers of them in 
Secretary read a paper by James CroU, LL.D., F.R.S., of the fissures in a lim«^one at Cunnbgham Baidland, new Dairy, 

Geolomcal Survey of Scotland, On the Tidal Retardation Ayrshire. The limestone bed in which they occur is 40 feet 

Argemietit for the Age of the Earth. Many years ago Sir thick, and belongs to the upper division of the Carboniferous 

Wuliam Thomson demonstrated from physical considerations Limestone series. It contains, at different horizons, product! 

that the views which then prevailed in regard to geological and spirifers, corals, crinoids, and polyzoa. Prof. Young and 
time and the age of our globe were perfectly erroneous, the author proposed to name them Acanthaspongia Smithii. 

His two main arguments were — first, that based on the sun’s On the Granite of Str^h-Erricky Loch Nessy by James Bryce, 
possible age; and secondly, that based on the secular cool- LL.D.— Having ascertained that the gold of Sutherland occurred 
me of the earth. More recently he has advanced a third not in quart^ veins, but in the granite itself, Dr. Bryce tested the 
argument {Trans. Geol. Soc. of Glasgow, vol. iii., p. l), based granite of Strath-Errick, and was rewarded by finding gold there 
on tidal retardation. It is well known that owing to tidal retar- also, although in small quantities. Proceeding to examine moie 
dation the rate of the earth’s rotation is slowly diminishing, and carefully than had previously been done the relations of this 
it is therefore evident that if we go back for many millions of granitic mass to the surrounding rocks, he found that, although 
years we reach a period when the earth must have been rotating at one locality it clearly overlaid the Lower Old Red Sandstone, 
much faster than now. Sir William’s argument is, that had the in another place it alternated with slate, as if the slate had been 
earth solidified several hundred millions of years ago the flatten- brought up by the granite. It was remarkable that, ^though 
ing at the poles and the bulging at the equator would have been the slates are cut up by vein.s of the granite, none pass into the 
much greater than we find them to be. Therefore, because the Old Red strata. The author considered that the evidence in 
earth is so little flattened it must have been rotating, when it favour of the intrusive character of the granite was incontro* 
became solid, at very nearly the same rate as at present. And vcrtible. 

as tlie late of rotation is becoming slower and slower, it cannot On the Upper Silurian Rocks of LesmahagoWy hy Dr. Robert 
be so many millions of years back since solidification took place. Slimon. — Dr. SUmon gave an interesting historical account of 
A few years ago T ventured to point out (Nature, August 21, the mapping of the Upper Silurian rocks of Lesmahagow, and 
1871; ** Climate and Time,” p. 335) what appeared to be a of the discovery and determination of their remarkable crustacean 
very obvious objection to the argument, and as the validity of fauna. 

the objection, as far as I am aware, has never been questioned, I On the AgCy Faunay and^ Mode of Occurrence of the Phosphorite 
have been induced to believe that the argument referred to had Deposits of the South of Francey by J. E. I'aylor, F.G.S. — The 

been abandoned. But T find that Prof. Tait in his work on author visited the phosphorite caverns within the last two months, 
Recent Advances in Physical Science,” restates the argument and gave an account of what he saw. 
as perfectly conclusive, and makes no reference whatever to my On a Deep Boring for Coal at ScarUy JJncolnshirey by Prof, 
objection. As the subject is one of very considerable import- E. Hull, M.A., F.R.S. — The boring, after penetrating the 

ance, I may be permitted to direct attention to the objection in Lower Lias, New Red, and Permian, entered the Carboniferous 

question, which briefly is as follows : — formation at the depth of 1,900 feet. The Carboniferous Rocks 

It has been proved by a method pointed out a few years ago bored through were grey sandstones, with plants and sMes with 

{Philosophical MagazinCy May, 1868, pp. 378-384, February, anthracosia, &c., 55 feet ; calcareous shales and earthy limestone, 

184)7, p. 130, “Climate and Time,” Chap. xx. TramacHotis 65 feet; fine breccia, 4 feet; chocolate-coloured clay, 6 feet, 
of Geological Society of Glasgow, yol. iii., p, IS3)> *^d which is This succession was very puzzling. The beds above the brecciu 
now generally admitted to be reliable, that the rocky surface were pronounced by Prof. Ramsay and the author, without any 
of our globe is being lowered, on p average, by subarial denu- consultation, to be Yoredale Rocks, but since the breccia has 
dation at the rate of about i foot in 6,000 years. It follows as been reached, Prof. Hull inclines to regard it as belonging to the 
a consequence from the loss of centrifugal force resulting fiom uppermost beds of the Coal Measures. As the boring is stUl 
the retardation of the earth’s rotation, occasioned by the friction going on, it is hoped that something more definite may be dis- 
of the tidal wave, that the sea- level must be slowly sinking at the covered. 

equator and rising at the poles. This, of course, tends to pro- A feeder of water was tapped m the Keuper Sandstone at the 
tect the polar regions, and expose equatorial regions to subaerial depth of 917 feet, and a still more powerful one in the Banter 
denudation. Now it is perfectly obvious that unless the sea- Sandstone, at 1,250 feet, sent a jet of clear water 4 feet above 

level at the equator has, in consequence of tidal retaida'ion, the ground. The water must percolate from the outcrop of 

been sinking during pwt ages at a greater rate than i foot in these beds ten or twelve miles to the west, being prevented 
6,000 years, it is physically impossible the form of our globe from rising by the presence of the overlying impervious Lias 
could have been very much different from what it is at present. Clay. 

whatever may have been its form when it consolidated, because On Tertiary Basaltic Dykes in Scotlandy by R. L. Jack, 
subarial denudation would have lowered the equator as rapidly F.G.S. , of the Geological Survey of Scotland.— Mr. Jack exhi- 
as the sea sank. But in equatorial regions the rate of denudation bited a map showing the courses of all the dykes of this age 
is, no doubt, much greater than in the temperate regions. It has traceable for any distance which have hitherto been mapped by 
been shown in the papers above referred to, that the rate at which the Geological Survey, and described their peculiarities, referring 
a country is being lowered by subaerial denudation is mainly deter- specially to their avoidance of faults and other obvious lines of 
ttiined not so much by the character of its rocks as by the sedi- weakness. One dyke crosses Scotland from Helensburgh to 
mentary cariying power of its river systems. Consequently, Grangemouth, while two others maintain a parallel course from 
things being equal, the greater the rain- fall the greater will the heads of the River Irvine to the head ot the Tweed, a dis- 
p the rate of denudation. We know that the basin of the tance of nearly forty miles. It was pointed out that a number 
for example, is being lowered by denudation at the rate of the larger dykes tend to converge towards the peninsula 
from 2,300 ye£^, and this is probably not very far between I^chs Kiddun and Striven, where, however, no evi- 

rate at which the equatorial regions are being dence of volcanic activity, either in the shape of lava-flo%8 or 
lowe^‘ * It is therefore evident that sub-serial denudation is plugged-up vents, is known to exist. 

1^0?^ • equator as rapidly as the sea-level is sinking from On certain Pre^Carbomfirous and Metamorphosed Trap^Dykes 

ores^t*? consequently we cannot infer from the and Associated Rocks in North Mayo, by W. A. Traill, M.R.L A., 
Ii^ssikr globe what was its form when it solidified, of the Geological Survey of Ireland. — In the district between 

mav reti^tiott can show to the contrary, its form Ballycastle and Belmallet the rocks belong either to the Car- 

“ oblate as that of the plant Jupiter when soli- bomferous age or are older and metamoxphosed. The author 

di*tinguUhM at least two sets of dyke^ ^ bebe basaltic. 
acconnL circumstance which must be taken into Those of the newer set run in straight lines, traverse both meta- 

ft™ (ff the equator by the transference of morphic and Carboniferous strata, and appear to fill vertical 

fpaienais zrom the equator to the higher latitudes must tend to fissures or to come up aloi^ lines of fiuilts The Site dlykes 
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disturb only the metamorphic rocks, occur cuiefly in sheets, and 
are often crumpled and contorted, while fragments of them occur 
in a conglomerate at the base of the Lower Carboniferous. This 
set must therefore be pre* Carboniferous, while the upper set is 
post-Carboniferous, and possibly Miocene. 


SECTION D.~Biology. 

Department of Anatomy and Physiology. 

Addrfss by John G. McKendrilk, M.D , F.R.S.K., Vice- 

ri<BSIDENT. 

The Future of Physiological A\search. 

Bearing in mind the fact that one of the objects of the British 
Association is to interest the public in the advancement of scien- 
tific truth, it has been the practice of the presidents of the \arious 
sections to make some remarks of a general character, or to give 
a rlsuml of the lecenl progress of science in their panicular 
department. I shall follow so far the examples of my prede- 
cessors. I shall not attempt to enumerate, far less to describe, 
the contributions made to anatomical and physiological science 
during the past year, because that would entail a long and weari- 
some report regarding investigations wiih which most of us are 
already acquainted by the perusal of those excellent summaries 
that appear from time to lime in our sckiitific and medical 
periodicals. With the view of limiting the scope of this address, 

I propose to offer a few observations beating generally upon 
some of the scientific and social relations of anatomy and ph^ sio- 
logy, with the view of interesting the \mblic in what w c have 
been doing, and what we hope yet to do. 

These sciences present different views of the same gi eat system 
of truth. Each can be conceived as existing indcpemJeivly, while 
at the same time the one science is the complement of the other. 
Anatomy is the science of organic fonn, while physiology i'> that 
of organic function. The anatomist investigates sliucture, its 
form, general arrangements, and laws, and he nuiy include in his 
survey the purposes or functions which the stiucliue fulfils. 
Kecently an opinion has been prevalent, and has cropjicd up in 
various quaiters, that anatomy is but a pieparatory science for 
physiology. This opinion has probably arisen in con'.eqm ncc 
of the rapid grow^th of physiological science during the last 
twenty or thirty years. But tiure can be no doubt tha’ anatomy 
has a rSle of her owm by no means inieiior to that of physiology. 
She has to educe the foimal laws which determine the s'ructure 
of organised bodies and their jiarts, and thus she establishes the 
basis lor scientific classification and arrangement. Anatomy is 
the beginning, of course, of all mtdical education, and the 
ground work on which the practical aits of medicine and suigery 
are reared ; but in a bioader sense, the science has to do with 
the stnictuie of every animal, from the simplest to the most 
complex, and from the facts obtained in the investigation of the 
structure of any animal, we are able to recognise the relationships 
it has with other animals, or, in other words, its position in the 
zoological scale. 

Dr. McKendrick then proceeded to speak of the methods of 
anatomy, histology, the methods of physiology, the vivisection 
question, the impoitance of teaching biology, the practical 
aspects of anatomy and physiology, the importance of investiga- 
tions on the physiological action of active substances, the relation 
of physiology to medicine ; after which, with icfercnce to the 
relation of physiology to psychology, he remaiked that as 
physiology is intimately connected with psychology, or the 
science of mind, and as this department of physiological work 
has lately been his chief study, he may be allowed to refer to it a 
little more in detail. 

Psychology may be divided into two parts ; fiist, all those 
phenomena which we may include under the term mind properly 
so-calltd, such as feeling, volition, and intellectual processes ; 
and second, the phenomena which are associated with, and which 
indicate the alliance between, mind and matter. Every mental 
act may be regaided in the present state of knowledge as having 
a double aspect— on the one side it is known to our conscious- 
ness, and on the other side it is the result of a number of physical 
processes occurring in the brain. 

The Methods of Psychology, 

In the investigation of mental phenomenon, two modes of in- 
quiry have been followed : first, that of introspection and reflec- 
tion, in which the investigator looks within himself for the facts 
of his expciUnce ; and second, that of the examination of physio- 
logical processes which coincide with sensorial or mental changes. 


It is evident that the first of these methods, usually called the 
subjective, is open to the objection that by it a mind attempts to 
observe its own operation*:, and that the proceediog is somewhat 
analogous to asking a machine to investigate its own'mechanisra. 
This objection urged in other words by Comte, Maudaley, and 
other'?, may be answered by replying that the subjective method 
does not attempt to explain the physiological phenomena con- 
comitant with mental states, but the laws which regulate these 
mental states themselves. Suppose a complicated machine pos- 
sessed consciousness, I can readily understand that by theexercisei 
of this consciousness it might be unable to discover the relation 
and mechanism of its own jiarts, btcau.se in attempting to do so 
the machinery would be so interfered with as to prevent normal 
action ; but it might still be able to study the products of its 
opeiations. Ido not, therefore, decry this old method of psycho- 
logical research as it is so much the fashion to do in these days. 
Apart altogether from the philosOi>Iiical speculations and systems 
of philosophy founded upon iheni, I think many data accumu-j 
lated by such men as Loike, Beikeley, David llume, Thomas | 
Red, Dugald Stewart, Thomas Brown, Sir William Hamilton, 
and James Mill, have as good a right to be considered correct as 
many of the quasi-metaphysical conceptions of physical science. 
Subjective inquiry carried on by such men cannot be given up as 
a mode of psychological research. It may not cairy us much ^ 
further than it has done, but it has icndered good service already, 
and may possilily do more. 

Bat, on the other hand, the objective method appears to me ‘ 
to be the one which, in futuie, will be principally cultivated, and 
it is for this reason that, a physiologist, I wish especially to 
icfer to it. 

It is the business of physiology to supply p.sychology with in- 
foiinalion regirding phjsica’ pioce ses occurring in the nervous 
system ; and it is one of the special features of the ])hy biology of 
the prtsent day to direct attuition to the i>hysical Side of menial 
phcnoa.eua. No doubt Aristotle, Hobbes, and Hartley iiicor- 
poiatcd into tbeir psychological theories much that was purely 
ph) siologiual ; but in their days the \)hy»iology of the nervous 
system was in a crude state, and, conscquenily, did not lead to 
gnat JC' lilts. In comj aiatively recent iiinco, a new inductive 
and experimental detaitment ol science has aiis<*n, the ratine of 
which IS indicated by the term jdijsioli gical psychology, and 
which is being ddigcntly luUivated by numeious workers, both 
at home and abioid. In our own country the wnilings and re- 
scaiclies of Herbert Spencer, Alexander Bain, Dr La) cock, 
Gcoige Heniy Lcwts, Dr. Mauddey, Dr. Carpenter, Alfred 
Baiiatt, aiiil James Sully, and on the continent tliose of Ecchner, 
llcliiiholtz, Wundt, Heunann Lot/c, Taine, Bonders, Plateau, 
and Dalboef, have ex ited much interest, and have Jed to the 
formation of a new school of thought. 

I think it light to mention here specially the name of Prof. 
Laycock, who has done more, in my opinion, in this field of 
inquiry than any other member of the medical profesdon of this 
countiy in our lime. II is teaching has largely contributed to 
our pre'-ent humane methods of trentiug the insane ; he has 
attracted year by year some of the best students of the University 
of JCdinburgh to this important department of medical practice ; 
and his earlier writings incontestably show that, many years ago, 
and piior to most of the writings of those great men whose 
names I have just enumerateil, he not only recognised the value 
of physiological research wdth regard to menial phenomena, but 
made impoitant contiibutions himself. 

Physiology lias thus cncioachedon psychology, and is attempt- 
ing to bU| -ply from the objective side an explanation of at least 
the simpler mental phenomena. As a proof of awakened 
interest in this department, one of the features of the past year 
has been the appearance of Mimi^ a quarterly journal of jisycho- 
logy, edited by my able friend Prof. Groom Robertson of Uni- 
versity College. In the prospectus of this journal, it is staled 
that “ p.sjchology, while drawing its fundamental data from 
subjective consciousness, will be understood in the widest sense, 
as covering all related lines of objective inquiry. Due promi- 
nence will be given to the physiological investigation of nerve- 
structure.” This quotation indicates the view which the editor 
takes of the relation of the two sciences, and already valuable 
papers have appeared on subjects connected wdth physiological 
psychology, from the pens of Sully, Lewes, Wimdt, and others. 

Now a certain class of thinkers are alarmed by work of this 
kind. They are afraid of the tendency ** to represent the mental 
fact as a physical fact,” and they are inclined to shut their eyes 
to the physical facts connected, undoubtedly, with psychological 
processes, and to be contented with the study of subjective 
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be done in the future. 


differences of character and habits amo^ different members of 
the same genus, and even among diff&ent members of the 
same spedes. One manifests cunning, another combative- 
ness, a third kindness to smaller bremren, a fourth bullies 
aU about him, a fifth may usually be quiet and peaceable, but 
occasionally gives way to uncontrollable rage, and so on* The 
question arises, then, Have these psychological peculiarities 
any organic basis, any explanation in the structure of the brain? 
or, are we to rest satisfied by asserting that these peculiarities 
are due to the action of some kind of psychical principle regarding 
which we know nothing ? I have little doubt most will agree 
tlmt these psychical characteristics of birds depend on peculiari- 
ties of brain structure the result of hereditary transmission through 
many generations. If to, here we have an opportunity of exa- 
mining the microscopicid structure of small brains, relatively 
simple, and easy of manipulation, with the view of ascertaining 
whether or not there are any structural differences which will 
account for these differences in psychical character. This is a 
line of inquiry likely, in my opinion, to establish an organic basis 
for a comparative psychology. 

After referring to recent researches on the chemistry of the 
brain. Dr. Mcl^endrick proceeded to refer to those on the physi- 
ology of the senses, whi^ afford another series of data for the 
psychologist These researches may be said to be of three 
mds~(i) inquiries into the anatomical and physiological me- 
chanism of the sense oigsm itself, such as, in the case of vision, 
the general structure of the eye as an optical instrument, and its 
movements by the action of muscles, so as to secure the con- 
ditions of monocular or binocular vision ; (2) inquiries into the 
nature of the specific action of the external stimulus upon the 
terminal organ of sense, and the transmission of the effect to the 
brain ; as, for example, the action of light on the retina, and 
transmission along the optic nerve ; and (3) experiments in 
which various stimuli are permitted to act under certain con- 
ditions on the terminal apparatus, and the result is observed and 
recorded by the consciousness of the experimentalist himself, as 
in researches on colour, duration of impressions on the retina, 
positive and negative after-images, &c. By these three modes 
of inquiry a large number of facts relating chiefly to the senses 
of hearing and vision have been collected ; and most of these 
facts, inasmuch as they assist him in understanding the condi- 
tions of sensory impressions and sensational effects, are of im- 
portance to the psychologist. 


Research in Physiological Psychology, 

First of all, then, it is quite evident that all researches on the 
general physiology of the great nerve centres are of paramount 
importance. Such researches as those of Ililzig, Fntsch, and 
Ferrier on the excitability of the cerebral hemispheres, supplying 
new ideas regarding the mechanism of the brain as a compound 
oigan ; of Wundt on central innervation and consciousness, in 
which he discusses in a manner never before attempted, the phe- 
nomena of reflex excitation ; of William Stirling on the summation 
of excitations in reflex mechanisms ; of various French physiolo- 
gists on the mode of action of ganglia in insect sc ; and of many 
others, are all recent important contributions to this department 
of science. Here, however, we have to confess that we have 
little accurate information regarding the minute structure of the 
parts involved, and consequently no anatomical basis on which 
to found our views. We have a general idea of strands of 
nerve-fibres and groups of nerve-cells of various forms, but we 
have no precise knowledge of the relative quantity of these, or of 
the relations of one group of nerve* cells to anotner group. We 
are imacquainted with any peculiarity in structure, for example, 
hy which even an accomplished histologist could identify three 
®^croscopical sections as respectively portions of the brain of a 
of a monkey, and of a sheep. All this has still to be 
w<»ked out. Every little area of brain-matter has to be surveyed 
carefully described. Supposing this were done in the case 
of the human brain, and of the brains of the higher animals, the 
same mtyt be attempted with the brains of animals lower in the 
1* conceive a grand collection of facts which may 

tnrow on the intricate working of different kinds of brains, 
afford a rational explanation of certain psycho- 

Suggested Investigation, 

^ perhaps be better understood by a researdi, 

wmen 1 woiud surest by way of experiment. No one who has , 
Kept an aviaiy small birds— say a collection of our native 
foreign finches^ can have failed to observe marked I 


Measurement of Time in Sensory Impressions, 

The next step of importance made by physiology into the 
domains of psychology is the measurement of time or duration 
in sei^tional effects.^ This has been carefully measured by 
objective methods. Speaking generally, the time occupied from 
the commencement of the action of the stimulus to the termina- 
tion of a sensation, may be divided into four portions, each 
of which has a certain psychological interest ; — First, an inter- 
val of time is occupied by the primary physical change pro- 
duced by the stimulus. During this interval, called the period 
of latent stimulation, no effect is observed. Thus, when a 
motor nerve distributed to a muscle is stimulated by a short 
electrical shock, about i-6oth of a second passes before the 
muscle contracts. Second, when the change in the nerve or 
terminal organ has begun, a second interval of time is occupied 
in the transmission of the impression to the nerve centre, which 
is succeeded by a third interval, during which changes occur in. 
the nerve centre, and the result of which is a sensation. The 
time occupied in transmission, or the rate of conductivity in 
nerve, is tolerably well known, being at the rate of about 200 
feet per second in the nerves of man ; bat the time occupied in 
the production of the sensation in the centre has not yet been 
clearly ascertained, owing to the difficulty of supposing such a 
sensory nerve centre to be, previous to the stimulus, in a state 
I of absolute inaction. Lastly, it has been found that when a 
nervous action of any kind has been initiated by a stimftus, it 
goes on for some time after the stimulus has ceas^ to act. This 
prolongation of the sensation may be well studied in the case of 
impiessions on the eye, where the time of the duration of the 
impression has been measured bv Helmholtz, Plateau, and others. 
These distinguished observers also foundthat the lenjgth of time 
occupied by the after effect varied according to the intensity of 
^e light Thus, after a weak light, the unchanged Impression 
lasts longer than with a strong li^t. A stroi^ illumination is 
followed by an after impression lading sooner than with a feeble 

> In the following observations I am macb indebted to the essays of Mr, 
Jamw Sally, contamed in his volume, * Sensation and Intuitioii.** (London.) 
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stimulus ; the result being that, so far as the retina is concerned, 
it comes to the same thing whether an intense light acts for a 
brief time, or a faint light for a longer lime. 

Exhaustion of Nerve or Sensory Organ, 

This line of research has also made it possible to measure the 
time required for exhausting a nerve or sensory organ. When, 
for instance, a limited area of the retina has been stimulated for 
a certain time, and the stimulus has been removed, the after 
positive effect, due to increased excitation of the parts, disap- 
pears, and is followed bv a negative effect, due to temporary 
diminution of the sensibility of the parts, in the form of what is 
called the negative after-image. Suppo*«e, for example, an area 
of the retina be acted upon for a period of from five to ten 
seconds, and the stimulus be then removed, the so-called positive 
after-image vani»>hes quickly, and the negative after-image, fre- 
quently of a complementary colour to that of the exciting cause, 
appears, ,and lasts for a short time, gradually fading away as the | 
nervous parts recover from the effects of the stimulus. Similar 
phenomena may be observed in studying the durations of sensa- 
tions of tone, which I have frequently perceived in experiments 
made by myself j but it is more difficult to identify, by descrip- 
tion and designation, the after effects in the case of audition 
than m the case of vision. Probably it may be found still more 
difficult to notice these after sensations in the other senses, 
although in all there is often the experience of a lingering feel- 
ing after tlie cause has been removed, which no doubt has its 
place in those transient sensations which assist in filling up the 
spaces, as it were, in oui conscious life. 

^ In experiments upon a sensory organ, such as the retina, a 
little coiisideratiou will show that it is almost impossible to as- 
certain the cflect of a stimulus upon a retina which has never 
before been affected. This difficulty has been fell by all exjicri- 
menters. Molecular action in such a structuie has been in opera- 
tion from the very beginning, and such action, if of sufficient 
intensity, must produce a cerfain effect on the conducting tract, 
and on the recipient centre. This effect, although of too weak 
intensity to produce those changes which result in consciousness, 
must be taken into account in the measurement of the intensity 
and duration of sensory impressions. Thus the eye has a light 
of its own due to changes in the retina, although this may never 
be conscious to us as a luminous impression. This conception 
of the slate of matters in a tciminal organ such as the retina, 
when applied to actions going on in the brain, at once indicates 
that similar actions, or rather that similar states of unrest, 
change, variation, and modification, are going on in these deeper 
parts which may never result in consciousness, f>er scy but which 
altogeiher may have an influence on our mental existence com- 
parable to that of the feeble impressions constantly transmitted 
to the cerebrum from the visceia, sometimes termed the internal 
senses. 

Relation between Strength of Sensation and Magnitude of Stimulus, 
Having shown that sensory impressions are distinctly related 
to time, the next advance made by physiologists was to prove 
that there was a relation between tlie strength of the sen- 
sation and the m^nitude of the stimulus. Here there are diffi- 
culties ill explaining what is meant, because language fails. We 
ha\e no words to discriminate ideas which hitherto have related 
to tw'o distinct fields of knowledge-— the objective and the sub- 
jective. To speak of the strength or magnitude of a sensation 
stems to be using terms applicable only in another region, and 
quite inapplicable to psychological phenomena, although no one 
has any doubt in distinguishing the intensity or majgnitude of one 
pain from that of another. There is no difficulty in understand- 
ing the phrase-magnitude of Uie stimulus. A weight of ten 
pounds is greater th^an that of one pound, light from ten candles 
of equal size is more than that given out by one, and the tones 
of a violin of equal pitch and quality, may vary in intensity 
accoa^ing to the pressure of the bow on the string. It is diffi- 
cult, however, to obtain an absolute measurement of variations 
in sensation, which is, of course, a subjective phenomenon. This 
can only be done by varying the objective cause, by observing a 
large numl^r of instances, and by expressing variations in the 
subjective phenomenon in terms applied to variations in the 
objective cause. If the average result obtained from a large num- 
ber of instances indicate any ratio between the magnitude of the 
stimulus and the subjective phenomenon, then we may conclude 
that there is a relation between the two. 

This mo^ of inquiry, first originated by Prof* E. H. Weber 
in his celebrated experiments on tactile impressions* (and which 


were first introduced to notice in this country by Prof. Allah 
Thomson), was afterwards carried out by his colleague Prof. 
Fechner, and has been subsequently elaborated by Pyof Wundt 
It has led to various remaikable results, the chief of which are — * 
(i) That in the case of each sense there is an upper and a lower 
limit, beyond which the amount of stimulus produces no appre* 
ciable difference of effect ; and (2) that within this range there 
is a definite ratio between the stimulus and the amount of the 
sensation. The upper limit beyond which an increase of external ^ 
stimulation is not followed by any observable increase in sensa- 
tional effect, was first observed by Prof. Wundt The lower i 
limit has lieen noted by many observers, and it is indicated iU 
almost every physiological text book. Now it docs not matter 
much to us in taking a general view c f things, what the limits are, 
provided we are sure that sucli limits exist, inasmuch as it indi- 
cates another element of proof that psychological phenomena, so 
far as sensation is concerned, occur within certain physical limits. 

Ecchneds Investigations, 

The next step naturally was to establish the ratio between the 
magnitude of the stimulus and the magnitude of the sensation. To 
do this directly is impossible, as any estimation of the amount of 
sensational effect following a given .stimulus would probably be 
erroneous, because our peiceptions are usually qualitative and 
only rarely, and never absolutely, quantitative. Fechner recog- 
nised this fact, and he employed for the solution of the problem 
various methods by which he measured not sensations tliemselves, 
but the amount of discriminative sensibility between two sensa- 
tions produced by stimuli of unequal magnitudes, and he studied 
the ratio between the difference of weight and the absolute quan- 
tity of the stimulation. By varying the amount of the stimulus 
in every possible way, he eliminated the chances of error, and 
aiiived at definite results. These results he formulated into a 
general “ psycho- physical law,’* which maybe expressed in various 
ways. Mathematically it may be put, that “ sensation incieases 
m proportion to the logarithm of the stimulus.” Now “loga- 
rithms increase in equal degrees when the numbers so increase 
that the inciement has always the same ratio to the magnitude of 
the number.” It may be put in another way by -saying that “the 
moic intense a sensation the greater must be the added or dimi- 
nished force of stimulation in order that this sensation undergo 
an appreciable change of intensity.” The mode of arriving at 
some of Fechner’s results may be better understood by an expe- 
riment which any one can repeat. In the case of muscular sen- 
sation, suppose two weights A and B : we wish to ascertain the 
least difference between these perceptible by the muscular sense, 
say when we lift them in the hand. Let it be so arranged that 
both weights are composed of different pieces, so that the one 
may be made less or more than the other at pleasure. If A and 
B be nearly equal in absolute weight, the person on whom the 
experiment is made will judge them to be of equal weight. Let 
weights be now added to B until the difference between A and B 
becomes perceptible, and as a test, let the weights be again , 
removed from B until, in sensational effect, A becomes again > 
equal to B ; let the same experiment be repeated with weights of 
different absolute amount, and it will be found that there is a dis- ; 
linct ratio between the absolute weight and the weight that had ' 
to be added to it or taken from it to produce the least perceptible j 
difference of impression of whatever these weights maybe, up to the S 
limit, of course, which I have already noticed. It will always be found 
that the additional or subtracted weight is one-third that of the 
absolute weight — a fraction which indicates the degree of inten- 
sity of the stimulus required to produce the lest perceptible feeling 
of difference of sensation, and may be termed the constant propor* 
tional of that kind of sensation. This fraction, in the case of 
sensibility to temperature, Fechner found to be one-third ; Renz, 
Wolf, and Volkmann arrived at the same fraction with regard to 
auditory impiessions ; and various observer^ have found that in < 
visual imprci-sions it is one-hundreth. | 

Now the intensity of sensation depends on two conditions : ■ 
(i) the intensity of the excitation j and (2) the degree of excit- ' 
ability of the sensory organ at the moment of excitation. But ' 
suppose the excitability of the organ equal on two occasions, the 
intensity of the sensation does not increase proportionately to the 
increase of the excitation. That is to say, suppose we bring into 
a dark chamber a luminous body such as a candle— it produces a 
certain luminous sensation ; then introduce a second, third, and 
fourth — the excitation is double, triple, or quadruple ; but expe- 
riment tffiows that the increase in the amount of the sensation 
is much less ; in other words, let the stimulus increase from 10 
to 100 time$i and from 100 to 1,000 times, the sensation will be ' 
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one, two, and three times stronger. Tke importance of the 
discovery of tids remarkable law is, that it shows a distinct ma- 
tfaematim relationship between stimulation and sensation. Pos- 
sibly it may be found to have appli<»tions to other psychological 
phenomena. May it not vary m different animals, and even in 
different individuals ? 

Criticism of Feckntt^s Method. 

It is quite noticeable, however, that in the case of each sense, 
the law did not hold ^ood throughout the whole range of varia- 
tions in intensity of stimulus ; and it is not surprising, when we 
consider the complexity of the conditions, that such should be 
the case. All of these experiments were made in the case of 
visual impressions, for example, oil the living eye, connected by 
the optic nerve with the brain j and it is manifestly impossible, 
as has been remarked by Hermann, ** to localise this relation- 
ship between sensational effect and variation in amount of 
stimulus, which has been called the psycho- physical law of 
Pcchner.'* Between the sensational effect and the first contact 
of the itinaulus, there are a series of complicated processes occur- 
ring in retina, nerve, and I fain, processes undergoing incessant 
modification by the interchange:, between these tissues and the 
warm circulating blood. In which of these does this relation 
betweeti stimulus and conscious state occur — in retina, in optic 
nerve, or in brain ? The only method of answering this ques- 
tion, so far as 1 khow, is to examine the effects of stimulation 
upon these parts separately. -It is manifestly neitt to imposaitile 
to do this in the case of the optic nerve and the brain ; but by 
the method pursued by Holmgren, in Sweden, and by Prof. 
Dewar and myself in this country, it can be done, so far as the 
retina is concerned. In carrying out this method, Prof. Dewar 
and I found that light produced a change in the electrical con- 
dition of the retina m an eye removed from the head or kept in 
normal condiiions, and we arceitained that the general pheno- 
mena of this change corresponded v/ith our sensational experi- 
ences of lunlinous imptessidns. We were, therefore, entitled to 
assume that the change in the electrical conditions of the retina, 
produced by the action of light, might be regarded as a pheno- 
nrenon intimately related to those changes in the brain which 
result in consciousness of a luminous impression. Consequently 
we had an opportunity of asceitaining whether or not Fechner’s 
law agreed with the effects of a stimulus of light in altering the 
^lectncal condition of the retina, and we found that it did so. 
The inference, therefore, is lint the 1 elation between degree or 
irariation in stimulus and the corresponding sensation of a 
luminous impression, is a function of the sense organ or retina. 

of Investigating the Sensory Or^an Itself* 

I may here remark that this mode of inquiring into sensory 
mpressions has by no means been exhausted* The subjective 
ncthod of observing sensational effect under the stimulus of light 
rom revolving discs, by the contrasting of colours, bycompansem 
>f auditory sensations produced by tones of different intensity, 
>itch, and quality, is always open to the charge that the results 
nay not ^ due to specific histological structure of the sense 
>rgan, as is almost invariably assumed, but to structure of the 
^cipient of impressions from the sense oigan, namely, the brain. 
The only way of proving that the effects are due to structural 
p^ulianties of the sense organ is to examine the effects of 
stimuli applied to the sense organ separated from the brain by 
some method the same or analogous to outs. If in these cir- 
cumstances the sense organ give results simffar to those observed 
in the phenomena of consciousness, then we may assume that 
wt^e results are due to specific peculiarities of the sense organ, 
not to the brain. If, on the other hand, the results do not 
then we must look in the brain for the mechanism by 
heW different results are produced. Thus I have always 

ulexir r ^ is little or no histological evidence of corn- 
el* - ^ structur^in the retina capable of accoun^^ing for the 

-vr . "colours, or 

* different 


theory 7 rciina capaoie 01 accoun^ini 

of the Young regarding the perception of col 

zones of^ colour-badness, or of the sensibility of < 
look to the* lights of different colours, we may have to 

bellum, or structure of the corpora quadrigemma, cere- 

ifv. ^2® portion of the cerebral hemispheres for an ex- 
Sam simnlv objected that such scepti- 

think it is ^if***'®^®* difficulty a little furtl^r .back, but I 
hypothesis. search for facts than to be ronlentcd with an 

Conclusioit, 

H /> nor the interestmg speculations which haiqt 


sprung from thei^ but I think I have said enough to show the 
line of advance in this direction. 

True it is that apparently the physioldgical causation of many 
mental phenomena may be, in Its precise nature, inaccessible to 
direct proof, but it is our duty as physiologists to push legitUnatO 
researen as far as it will go. I would remark also that such 
resear^es afe not incompatible with those spiritual ideas, 
matters of faith and not of science, which are the basis of oitr 
most cherished hopes. They demand, however, caution in the 
scrutiny of facts, and judgment in drawing conclusions from 
them. More than in any other kind of scientific labour, pethapS, 


s utmost importance here to keep the mind unbiassed, 
no means easy. To maintain a cdlift unprejudiced 


it is of the 1 

a task by no , . , , , 

attitude to inquiries which seem to demand a change Of opinion 
regarding what was supposed to be final, requires an effort Which 
varies iff different persons. Some find it comparatively easy tc 
do so, while others succeed only after a severe struggle. Still it 
is the state of mind which a man true to science ought to aspire 
to, so that while he will not be blown about by every wind of 
doctiine, he may be ready to accept what is apparently true 
when he has had it clearly put before him. 

In conclusion, let me observe that it would sdve hot a littltf 
heart-burning, and might possibly remove acrimony from variouisr 
scientific and social controversies, could we only remembct that 
it is not very probable that we, in this nineteenth century, havd 
arrived at the final solution of many problems which have puzzled 
wise men from the earliest times. Probably we have got nearer 
the truth, but it is presumptuous to suppose that we have reached 
the ultimate truth. Many hypotheses much In favour at present 
may turn out to be inadequate. Still if they serve as stepping 
stones to something better, and to more rational conceptions of 
the mysterious phenomena about us, they will have done good 
service. In the meantime it is our duty vigorously to prosecute 
research, in all departments, pushing ahejld fearlessly, and with 
that enthusiasm which is the prime mover ill all great deeds, so 
that we may be able to transmit our depaitmCWt of knowledge 
to posterity not only less burdened with error, bt<t with many 
additions of truth. 

Prof. Turner, of Edinburgh, gave an account of his researched 
into the structure of the placenta in mammal*?, and showed how 
forms originally supposed to be distinct and unconnected by gra- 
dations, were really but modifications of one fundamental type. 
Thus the obstacle to the reception of the theory of evolution^ 
which had been supposed to be constituted by the various pla-* 
cental structures, did not exist. But it Was difficult to see ii» 
many respects what causes had determined the evolution. In 
some cases it appeared that the great dilatation of btOod capil- 
laries in the uterus might be of advantage, because less force 
would be required for the propulsion of the blood. Again, ih* 
the upward ascent, theie was complication of the placental stfdte-' 
lures with restriction of area ; and he supposed that with this 
restriction there would be a diminished danger of haemorrhage 
after partui itiort, and consequently greater safety, 

Mr. F. M. Balfour, Fellow of Trinity College, Cambridge, 
read a paper On the Devdopment of the Protove> tebrtc and 
Musde-plates in Llasmobranth Fishes. The roost important 
points on which he laid stress were the origin of the notochord 
from the hypoblast, the splitting of the mesoblast from the hypo- 
blast as two distinct lateral halves, the consequent appearance 
of the body cavity at first as two cavities, the extension of the 
body cavity on each side up to the summit of the muscle-plates, 
and the derivation of a large portion of the voluntary muscular 
system from the splanchnic or visceral layer of the mesoblast. 
He compared these embryological facts with many occurring in 
the Invertebrates, especially in Sagitta, in Brachiopods, and in 
Echinoderms, showing how it was possible to unify them by 
adopting IlacckeBs gastrica theory, and by no other method. 
Dr. Allen Thomson warmly commended Mr. Balfour'sresea|j:hes, 
saying tliat it was quite a new thing for such a continuous series 
of embryological papers of great importance to proceed from a 
JBritish investigator. ^ ^ , .. , 

Mr. G. J. Komanes, M.A., gave an account of his further 
resea r c h es on the physiological functions of the Medusae 
summer. To this we shall return. 

Prof. Haeckel described two of the simplest forms of animals 
with two layeis in their body- wall — Haliphysema and Gastro- 
physema. They were Coelelentcrata of the simplest type ; the 
first form had one body cavity ; in the second was partly 
divided into two cavities, whereof one was sproially appropriated 
the formation of itvaif the other to nutrition. Ii thdne ha# 
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been pores in the body-wall he should have referred both forms 
to sponges. Their development showed that they arose strictly 
in conformity with the Gastrsca t3rpe. He then gave some 
account of the mode of development of the chief animal stocks, 
as explained in the ** History of Creation.” Dr. Allen Thomson 
•aid that Prof. Haeckel had been regarded in many ouarters with 
somewhat of the same suspicion that had greetea tne first pro- 
mulgation of Mr. Darwin’s theories, and he was considered one 
of the most rash and daring speculators of the day. Those who 
had listened to his exposition would probably take a different 
view, and see how much of sound observation went to the esta- 
blishment of his theories. In so extensive a field as that over 
which Prof. Haeckers views carried him, he might be sometimes 
led into error, and might possibly be widely wrong, but at the 
same time they could not but admire the manner in which obser- 
vation of fact was always placed as the basis of his theory. 

Dr. D. J. Cunningham read a paper Oh the Spinal Aer 7 fous 
System of the Cetacea, He found that while great similarity 
prevailed betw'een their cervical and dorsal nerves and those of 
other mammalia, the nerves of the lumbar and caudal regions 
differed widely. The superior and inferior divisions of those 
nerves in cetacea were of nearly equal size. Two great longi- 
tudinal cords or trunks are formed by their union on each side of 
the vertebral column, and these become situated on either side of 
the spines of the vertebrze, and on either side of the bodies below 
the transverse processes. These great cords supply the four 
great mu.scular masses which act upon the tail. 

Prof. Burdon-Sanderson gave an account of his further re- 
searches On the Electrical Phenomena exhibited by Dioncea 
muscipula {the Fly-tfap). He had accurately investigated the 
phenomena by means of the electrometer. He found that nor- 
mally the whole leaf with the petiole was somewhat negative, 
but that when excited by a stimulus, an electrical change took 
place throughout, making every part more negative ; the greatest 
change was on the external surface of the leaf immediately 
opposite to the three sensitive hairs. There was no relation 
between the pre-existing currents and the electrical disjturbancc 
consequent on stimulation. The period of Jatent stimulation 
was about one-sixth of a second ; the period during which the 
disturbance lasted was one second, more or less. As the leaf 
becomes fatigued, the period of latency gradually increases to 
one second and three-quarters, and then most likely the next 
stimulation would produce no effect. The change appears to 
be a function of the protoplasm of the parenchyma of the region 
out of which the sensitive hairs arise. Certain of the characters 
of the change are similar to those presented by muscle and nerve. 
Why the variation should be a negative one, Prof. Sanderson 
had no idea. 

Prof. Struthers described the finger-muscles of several whales. 
He concluded that such muscles existed in the whalebone whales, 
but in ordinary teethed whales they were merely represented by 
fibrous tissue. These muscles existing in the true bottle-nosed 
whale had a special interest, as the teeth in that whale were 
rudimentary and functionless. He had found these muscles in 
the forearms of whales largely mixed with fibrous tissue, so the 
transition was easy. He also gave an account of dissections 
of the rudimentary hind-limb of the Greenland right-whale. 
Prof. Macalister, of Dublin, expressed his opinion that the 
whales were not of very ancient origin, for he thought the exist- 
ence of the rudimentary limbs tended to show that a sufficient 
length of time had not elapsed since the use of the limb was 
essential to the earlier animal, to produce its complete oblitera- 
tion. 

Mr. C. T. Kingzett read a paper On the Action of Alcohol on 
the Brain, He said the question of what became of alcohol 
taken into the system had been extensively studied. Thudichum 
was the first to determine quantitatively the amount of alcohol 
eliminated by the kidneys from a given quantity administered, 
and the result he obtained was sufficient to disprove the elimina- 
tiorff theory then widely prevailing. Dupre and many others 
continued these researches from which, according to Dupre, they 
might fairly draw three conclusions : (i) that the amount of 
alcohol eliminated per day did not increase with the continuance 
of the alcoholic diet, therefore all the alcohol consumed daily 
must of necessity be disposed of daily, and as it was certainly 
not eliminated within tnat time it must be destroyed in the 
system 5 (2) that the elimination of alcohol following the taking 
of a dose was completed twenty-four hours after the dose was 
taken ; and (3) that the amount eliminated in both breath and 
urine vrus t minute fraction only of the amount of alcohol taken. 
• In tk, l^ercy publi^ed a research on the presence of 


alcohol in the ventricles of the brain, and, indeed, he concluded 
“ that a kind of jdfinity existed between the idcohol and the 
cerebral matter.** He further stated that he wa$ able to proenye 
a much larger proportion of alcohol from the brain than from a 
greater quantity of blood than could possibly be present within 
the cranium of the animal upon which he operated. Dr. Marcet, 
in a paper read before the British Association in 1859, detailed 
physiological experiments which he considered to substantiate 
the conclusions of Dr. Percy, inasmuch as the3r demonstrated 
that the alcohol acted by means of absorption on the nervous 
centres. Lallcmand, Perrin, and Duroy had, moreover, suc- 
ceeded previously in extracting alcohol from brain-matter in cases 
of alcoholic poisoning. But all these researches left them en- 
tirely in the dark as regarded the true action, if any, of alcohol 
on cerebral matter, and no method of investigation was possible 
until the chemical constitution of the brain was known. Thudi- 
chum’s researches in this direction, together with some more 
recent and published investigations by Thudichum and the 
author, had placed within reach new methods of inquiry regard- 
ing the action of alcohol on the brain. In his rw^rch he (Mr. 
Kingzett) had attempted this inquiry by maintaining the brains 
of oxen at tlie temperature of the blood, in water, or in water 
containing known amounts of alcohol. The extracts thus ob 
tained had been studied in various ways, and submitted to quan- 
titative analysis, while the influences exerted by the various fluids 
on the brain had been also studied. These influences extended 
in certain cases to hardening and to an alteration in the specific 
gravity of the brain-matter. Water itself had a strong action on 
brain matter (after death) for it was capable of dissolving certain 
principles from the brain. It was notable that water, however, 
dissolved no kephaline from the brain. Alcohol seemed to have 
no more chemical effect on the brain than water itself, so long 
as its proportion to the total volume of fluid did not exceed a 
given extent. The limit would appear to exist somewhere near 
a fluid containing 35 per cent, of alcohol. But if the percentage 
of alcohol exceed^ this amount, then not only a larger quantity 
of matter was dissolved from the brain, but that matter included 
kephaline. Such alcoholic solutions also decreased to about 
the same extent as water the specific gravity of brain substance, 
but not from the same cause ; that was to say, not merely by 
the loss of substance and swelling, but by the fixation of water. 
Many difficulties surrounded the attempt to follow these ideas 
into life, and to comprehend in what way these modes of action 
of water and alcoliol on the brain might be influenced by the 
other matters present in blood. On the other hand, it was diffi- 
cult to see how any of the matters known to exist in the blood 
could prevent alcohol, if present in sufficient amount, from either 
hardening the brain (as it did after death) or dissolving traces of 
its peculiar principles to be carried away in the circulation ; 
that was to say, should physiological research confirm the stated 
fact that the brain in life absorbed alcohol and retained it, it 
would almost follow of necessity that the alcohol would act as 
he had indicated and produce disease, perhaps delirium tretnens. 
Dr. McKendrick said Mr. Kingzett’s researches into the che- 
mistry of the brain and the action of various agents upon it were 
a valuable step in the right direction. This was essential if the 
mode of working of the brain were ever to be understood ; but 
it would be a long way from the knowledge of the dead tissue 
to the comprehension of its vital action. No doubt alcohol had 
a marked enect upon the convcclive-tissue elements in the brain. 
He suggested as a useful method of research the submitting a 
certain class of animals for a length of time to the action of a 
definite amount of alcohol, and then examining their brains to 
discover what effect was produced. The investigation was of 
very great importance as regarded the treatment of drunkards ; 
no doubt in many cases where it was thought that they had to 
do with merely moral evil, there was a fundamental change in 
physical organisation. Prof. Burdon-Sanderson said the ques- 
tion was one that ought certainly to be taken up by Govern- 
ment, and the best men in the country should be engaged upon 
the inquiry. It had a most important bearing upon tbe welmre 
of the community and the diminution of human suffering. 

Surgeon-Major Johnston, in a paper On the Diet of the NeUwes 
of Jndia^ came to the conclusion that the natives require much 
more nitrogen and carbon than Europeans, and also took much 
more salt, owing to the comparative absence of salt from the 
substances which form a large part of their food. The natives 
took more dry food than the Europeans, and those who 
lived on food from the tables of tlie Europeans enjoyed a con- 
siderably greater immunity from cholera than others. 

Mr* Wanklyn read a paper On the Effects of the Mineral Snht 


NATURE 


Sept. 28, 1876] 


487 


.innces in Drinking-Water on the Health of the Community. 
One of the questions which has often been ^ked is, Whether is 
it better to drink hard water or soft water ? The reply which has 
been given is that at present we cannot tell, but that apparently 
the system can accommodate itself to cither, and that a soft- 
water drinker is sometimes disordered when he be<,Hns to drink 
hard water. He wished to call attention to tlie opportunity that 
physicians had at present of discovering the effects of hard waters 
by reason of the great use that was being made of a very hard 
water, the Tannus water. Ordinary hard water might contain 
from 13 to 20 grains of carbonate of lime per gallon ; but the 
Tannus water contained, roughly speaking, 100 grains of car- 
bonate of lime and 200 grains of common salt ]>t'r gallon, besides 
considerable quantities of carbonate of magneiia, chloride of 
potassium, and sulphate of soda. In the touise of the discus- 
sion which followed the reading of Mr. Wanklyn’s paper. Dr. 
Carr stated that in Kent, where the water was hard, he believed 
the amount ot salts of lime was exceedingly beneficial to cldl- 
clrtn, and the Kentish children wtie singularly well supplied 
with .straight legs and good bones. Mr. Wanklyn stated that 
Kent water was one of the puiest h^ lud ever seen ; average 
dniiking-water contained ten times as much organic matter as 
the Kent water. The real objection to the latter was that it con- 
tained a large proportion of sul[ihate of lime ; whenever it w’as 
met with in any volume it had something of the odour of rotten 
eggs, due to the presence of .sulphuretted hydiogtn and sulphate 
of lime. He questioned whether hard water, however useful 
for children, w'as altogether desirable at a later ])eried of life. 

Dr. I’aton’s able paper O// the Actioii ami Sounds of the Heart 
ga\e an account of excellent cxpeiimciiiai researches, by which 
) c clainiid to have proved that the ventricle in (.oimng to com- 
plete contraction itself exerts a stiam on theba^e of the distended 
aorta that produces the simultaneous reaction of the aoita, closing 
the valves and completing the wave. 'Ibis is contrary to the 
usual view which consideis that the aorta ixacts aiter the conclu- 
fion of the ventricular contraction. The influence of this new 
conception on the comprehension of the sounds of the heart is 
important ; for if a sound be produced in closing the stmilunar 
valves, it must terminate the first sound of the heart, and cannot 
be the second sound. The latter arises after the first pulse- wave 
has terminated, and is synchronous with the diastole of the ven- 
liicle. In a series of experiments on the action of the denuded 
heart of the teiiapene during the highest tempciature of the 
season, when the action of the heart was strong and vigoious, 
Dr. Pat' n distinctly identified the first sound with the conirac- 
tioii of the ventricle and the reaction of the aorta, the sound 
being jirodiiced by the rushing of the blood through the orifice 
and terminated by the recoil of the aorta. The second sound, 
shert, sharp, and acute, was produced by the contraction of the 
auricles sending the blood through the auiiculo-veutricular 
oiifices. The effect of these facts upon pathological soun is was 
followed out. 

Among other contributions to this department may be men- 
tioned Prof. Dewar’s continuation of his important researches 
Gn the Physiological Action of Light, Dr. Urban Pritchard’s 
jiaper 0 ;/ the 7'trmination oj the Noves in the Vestibule and 
Semicircular Canals of the Ear of Jllammals, and the same 
author’s Dcmcnstraiion oJ a Hew Mici oscofe adapted for showing 
the Circulation in Man. 

The five days’ session of thb department was fruitful in im- 
I oitant memoirs on physiology, anatomy, embryoU>gy, and 
histology, showing that a considerable amount of good work is 
going on in this country. The discussions were of more than 
usual value, as many eminent anatomists and physiologists were 
present and took part in them. 

Department of Zoology and Botany. 

Among the botanical contributions was an interesting one by 
j Balfour, entitled Notes on Mascarene Species of Pan- 

Island portion of the flora of the Mascarene 

P^d^ more peculiar than the various species of the genus 
to the screw Pines. There were many species endemic 

thev many species were found all over India, and 

Ardiinel i“to China and other places in the Malay 

Of the t ^ species were to be found in Australia. 

Islands. species which occurred in the Mascarene 

ractera^ cndemic to the islands ; their generic cha- 

sbecies ® 3 cceedingly well marked, and tlie definition of 
difficult matter. An investigation of the 
rendered 7^^ much wanted, but this had hitherto been 

mcuit by the want of knowledge of the Mascar^e 


species. The descriptions of the first author who wrote anything 
about these Mascarene species were exceedingly short, and just 
now the confusion in regard to the whole genus was something 
extraordinary. There were nine species at least endemic to 
the Mauritius, and in the Bourbon they had record of four 
distinct species, three of which were peculiar to the island. He 
had examined the fruits and leaves of these plants, but the leaves 
afforded veiy few characters. They were dioecious plants, and 
the male flowers would furnish them with very good characters 
for distinction. Three species had been grouped together by 
their carpels never or at least very rarely being united. Two 
of these were endemic to Mauritius, and one to Bourbon. 

Piof. W. C. Williamson gave an address on his recent re- 
aenrche.s on the structure of the coal plants especially Calamites, 
I.epidodendron, and Sigillaria. lie considerea that the accurate 
determination of the true nature of each of the coal plants was 
of the utmost importance to the theory of evolution. He com- 
bated the view which would divide the genus Calamites into 
two, Calamites and Calamodendron. He de.'^cnbed some new 
forms of Icpidostrobi or cone-fniits of fossil lycopods and con- 
cluded by showing the lemarkablc tendency of many of these 
coal plants to develop into a very uniform type, making it almost 
impossible to identify small fragments either of their wood or of 
theii bnrk. Hence it w^as absiiid to attempt to establish genera 
and species upon such unrecognisable fragments. 

Mr. C. VV. Peach read a paper On Ctrrinnfc Vernation of 
Sphtnopti'r,<; nffims, and on the Discovery of Staphyfopteris in 
Ihitish Kthhs. Mr. Peach has found Sphenoplnis affinis in the 
black "hale at West Calder, near Edintmrgh, in a series of speci- 
mens showing its vernation from the earliest stage till the com- 
plete development of the y>lant ; be believed that other ob.servers 
had described several sj ecles of Sphenopteris from this one 
form in its various stages. The genus Sta])hylopteris, which he 
had abo ftmnd at West Calder, was well known as occurring in 
the carbonifcious rocks of Illinois and Arkansa.s. Prof. McNab 
gave an accouut of the structure of the leaves in several species 
of Aides (larches), which will be fully illustrated in the Pro- 
ceedin>;9 of the Royal Irish Academy, 

Jhof. Leitli Adams described the fossil remains of the Maltese 
caves, with especial reference to the gigantic land-toitoises, simi- 
lar to those of the (lalapagos and Mascarene Island**, but much 
larger still. Nevertheless they were very much ahke in oste- 
ology, so that there had been great difficulty in determining that 
the s]>ccies were distinct. Another notable animal was a dor- 
mouse as large as a guinea-pig, so numerous that five or six 
specimens could he obtained out of one spadeful of mould. 
Amcing the fossildjiids was a swan one-third larger than any 
modern one. Altoge»her 150 terrestrial vertebrates had been 
foun I in Malta, and it was imp 'ssible that they could have lived 
in that locality unless Malta was part of a continent. 

hir. S[)ence Bate, in continuing his report on the structure of 
the Crustacea, dealt especially with the eyes, pointing out that 
these oigans were in some cases covered by, and received support 
from, the carapace, and in others they were supported by a 
j(»inted peduncle. The chief modifications of the appendages 
of the head were examined, and they led Mr. Spence Bate to 
the conclusion that the seven sections of whicli tlie head was 
composed should be regarded as completely different from the 
other parts of the body. 

Dr. VV. B. Carficnter reported tlie result of further researches 
On the Nervous System of Antedon {Comatula) rosaceus, and also 
read a paper by hi.s son, Mr. IV IJ. Carpenter, On the Anatomy 
oJ the Arms of Crinoids, He maintained that the tract of tissue 
m the axis of the arm«, by which motor impulses were conveyed 
to the arm-muscles, was equivalent to a nerve, although it did 
not present ihe microscopic structure of nerve- fibres. 

Dr. D. J. Cunningham read a paper On a Specimen of Del- 
phinus albirostris which he had procured this spring. Prof. 
Cohn, of Breslau, made a number of beautiful experiments to 
show the artificial formation of silica shells. ** 

Prof. Young gave a description of the novel arrangements 
adopted by him in the new Hunterian Museum. The cases were 
arranged so that visitors could walk around them on the outside 
while curators or students were at work upon them on the inside. 
The cases were to contain skins, skeletons, soft parts, and fossil 
remains in close proximity, so that the whole of what was known 
about one series of forms might be brought together, inst<^ad of 
being scattered as usual. The fittings had been made with great 
skill by Messrs. D. and T. Robertson of Glasgow. 

A discussion on spontaneous generatbn arose on^ paper by 
Pr. Carmichael, of Glasgow, entitled Spontaneous Evotutim 
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and the Germ Theory. Dr. Carmichael had made a considerable 
series of experiments, the results of which were generally con- 
firmatory of those of Ballinger and Dr3rBdale^ and of Tindall. 
Prof. G, S. Boulder read a paper On Sex in T/att/s, giving a 
comprehensive view of recently-acquired knowledge on the 
snU^t 

This department certainly did not produce papers ranging 
over more than a small portion of the field allott^ to it. Some 
contributions of high merit were made, but in many departments 
of natural history no sign was made that any work was going on 
in the British Isles. 

Department of Anthropology, 

Mr. James Shaw read a paper On Righthandedness^ expressing 
the opinion that there was a constitutional reason for the greater 
use of the right hand. Lefthandedness seemed very mysterious 
physiologically ; it must be far more common than transposition 
of the viscera which had been supposed to account for it. In 
several cases of transposition of the viscera, the persons affected 
had been found to be right-handed. Another paper by Mr. 
Shaw was On the Mental Progress of Animals during the Human 
Period, In the discussion which followed Dr. Grierson men- 
tioned an instance of intelligence which had come under his own 
notice. Five years ago a barrel was put up in his garden at the 
top of a high pole. The barrel was perforated with holes and 
divided in the centre. In the course of two days two starlings 
visited the barrel, and returned on the following day, and in 
about a week afterwards two pairs of starlings came and occupied 
it, and brought up their young. They were very wild starlings, 
and readily took flight when any person went near the barrel. 
In the second year four pairs of starlings occupied the barrel, 
and they were much tamer than the previous ones, and this last 
year there were a number of pairs of starlings so tame that they 
would almost allow him to take hold of them. They had now 
changed their mode of speaking, for the starlings in his garden 
frequently articulated words. 

Mr. H>de Clarke read a paper On the Prehistoric Names of 
dfen. Monkeys^ and Lizards^ tending to prove that in early times 
and by .some savage races at the present day, every word which 
was used as distinctive of man was likewise applied to other 
animals, but only to those which used their fore feet as hands, 
or in a distinctive manner. A paper contributed by Herr von 
Humboldt von der Horck was read by Mr. Hyde Clarke. The 
author was in charge of an expedition to the polar seas, and sent 
an account of the Laplanders and people of the north of Europe. 
He divided the Lapps into the nomadic or mountaineers, and the 
sea or fish Lapps. The nomads were stronger, healthier, and 
better developed, and rarely intermarried with the Finns or the 
Norwegian settlers. 

Mr. Hyde Clarke’s researches On the Relations httween the 
Ilittite, Canaanite, and Etruscan Peoples and the Early Peruviafis 
and Mexicans were laid before the department. He believes 
that they really belong to one family, representing an early 
culture which became arrested. They h^ little community 
with the Semitic or Aryan types. Mr. J. Park Harrison dealt 
with the origin and meaning of the “Picture Writing ” of Easter 
Island. He said that many of the tablets were ^adually getting 
destroyed, and he called attention to the desirability of acquiring 
as many of them as possible, and of instituting a careful ethno- 
graphical exploration of Easter Island. 

Mr. Bertram F. Hartshome, late of H.M. Ceylon Civil 
Service, read a paper entitled The Rodiyas of Ceylon, The 
people treated of in his paper were a numerically small race, 
living in various isolated communities in the hill country of 
Ceylon. Their caste is the very lowest, and they have from 
time immemorial been regarded by the Singhalese people with 
disgust and abhorrence, their very name impl]^g the notion of 
filth. The popular belief has commonly considered them to be 
either in some v^ay connected with the Weddas, an aboriginal 
race^f the highest caste, or else to be outcast Singhalese or 
ostracised Kandyans. There appears, however, to & no real 
ground whatever for either of these theories— the features of the 
Rodiyas, as well as their general physique and their craniology, 
marking them out as a separate and distinct race, no less than 
their customs and language. Their customs are distinguished 
by peculiar funeral ceremonies, and by sacrifices offered to two 
sorts of devils in cases of serious siduiess ; and their language, 
which is now in one of the last stages of decay, is of unknown 
origin and devdopment, and can neither be classified as Aryan 
nor Dravidfen. In all probability it represents the remnants of a 
more complete and extremely ancient language^ although It pos- 


seues no sepmte alphabet, nor any literature. The earliest 
historical mention eff the Roddvas apparently occurs in the year 
437 B.C., and they are expressly referred to by name in the year 
204 B.C., wd again in the year 589 A.D. in the ancient Singha- 
lese chronicles. The condition of the people, however, has at 
all times been degraded, notwithstanding the fact that the males 
arc invariably possessed of a fine physique^ and the females are 
coimdered to be handsome. The peoiliar social disabilities 
which have been imposed upon the Rodiyas by the uses of ages 
are now rapidly disappearing with the advance of civilisation, 
whilst at the same time the idiosyncrasy of the people themsdives 
as well as their customs and their language, is gradually becoming 
merged in the more modem type of their Singhalese surroundings. 
The president (Mr. Wallace), in moving a vote of thanks to 
Mr. Hartshome, said the Rodiyas were a race of people who, 
though in a degraded condition, yet possessed ph^cal cha- 
racters which seemed to show they were intellectimfly superior 
to the races who treated them in this manner. This might be 
another of those examples to which he alluded in his address, of 
a remnant very fast dying out — a remnant of one of those early 
higher races which had ^en overran and overcome by a lower 
race intellectually, but more energetic, and had been reduced to 
an extremely degraded position. It was also a valuable example 
proving that degradation long continued did not alter to any 
great extent the physical features of the race. Though they had 
been for ages in this degraded condition they retained a fine type 
of face, almost equal to many European forms. 

Mr. William Harper contributed a paper On the Natives of 
British Guiana^ who were generally said to belong to five tribes, 
namely, the Arawacks, the Caribs, the Accawoi, the Macuri, 
and the Warans. Representatives of several other tribes were, 
however, freriuently met with on British soil. These people 
were merely remnants of a few barbarous tribes found, for the 
most part, between the Amazon and the Orinoco. It was ex- 
tremely difficult to obtain any information as to the origin of 
these tribes ; and the general result of the author’s investigations 
was that, though it did not now admit of proof, it was very pro- 
bable that all the Bra silio- Guarani tribes came from the north, 
though not at the same time. Of the tribes in British Guiana, 
the Warans and Macuri had probably been longer in the country 
than the Caribs, Accawoi, and Arawacks. These tribes differed 
a good deal from one another in their language, characteristics, 
and habits, but not in their outward appearance or mode of 
living. The author suggested that light might be thrown on the 
origin of these tribes by collecting fac-similes of the rock- writing 
to be found among them, and comparing them with similar 
writing to be found in other parts of America, especially in the 
valley of the Mississippi. 

Mr. Kerry Nichols read a paper On the New Hebrides^ BankSy 
and Santa Cruz Islands. The natives inhabiting these islands 
seemed to owe their origin to the same stock from which the 
western and southern portion of New Guinea and the islands 
lying immediately to tne southward of that country appear to 
have been peopW. The stock was evidently Papuan, and had, 
by its numerous and wide-spreading branches, not only extended 
itself over the islands of the cord sea, but as far east as the 
Fijis, in which latter country, however, the race had evidently 
received a great infusion of Malay blood. Whatever opinion 
might be formed on the identity of the present race, the striking 
resemblance in person, feature, language, and customs which 
prevailed throughout, justified the conclusion that the original 
population issued from the same source, and that the peculiari- 
ties and characteristics which distinguish the tribes or communi- 
ties on different islands had been mainly brought about by long 
separation, local circumstances, and the intercourse of foreign 
traders and setUers. Physically considered, these people were a 
well-built, athletic race of savages, who appeared to inherit, in 
a very marked degree, all the characteristics of the Papuan race* 
The men average about 5 feet 6 inches in height, are erect in 
figure, with broad chests and massive limbs, which in many in- 
stances display great muscular development. The colour of 
the skin was usually of a dark reddish brown, but sometimes it 
was quite black, and was often covered with a short, curly hair, 
especially about the breast, back, and shoulders. He saw 
several instances in the Island of Tanna where the body was 
almost completely covei^ in this way. They h^ well- 
formed heads, the cranium in the majority of instances 
betokening a fiur degree of mental development The hair, 
wMch formed one of the most remarkable features of this 
was distributed thickly over the head in the form of 
spiral carls, and when allowed to grow in its natural way 
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^ a woolly appearance, and resembled at first glance that of 
ST African negro, but it was in reality much finer and softer. 
Tbe beard was worn short, and usually trimmed, with a tuft 
beneath the chin. They shave with tlie teeth of the shark, an 
oyster shell, or a piece of bottle glass, and perform the opera- 
twn with the skfll of accomplished barbers. In the northern 
islands the men went completely naked ; but in the southern 
islands, where the climate was slightly cooler, they affected a 
scant covering, after the fashion of the primitive fig-leaf. They 
were fond of decorating the head with flowers and feathers, and 
of tattooing the face with red and blue pigments, which imparted 
to them a savage and ferocious look. All things considered, 
the physical condition of the islanders did not appear to mani- 
ftst Any sign of degeneration. A very complete account of the 
social and intellectual condition of these islanders was given. 
The slight idea of religion possessed by the islanders might be 
described as the most primitive form of Paganism. On some 
of the islands they worshipped rude idols of wood, while in 
others they seemed to put implicit faith in imaginary gods who 
were supposed to inhabit the highest mountain tops. The dread 
of evil spirits and demons was universal among them. The 
natives of each island had a distinctive dialect of their own, and 
even the various tribes inhabiting each island had also distinct 
and separate dialects. 

Mr. W. Pcngelly, F.R.S., gave an account of the contents of 
an um which had been found in a field near Chudleigh in 
Devonshire. The urn contained a large number of pieces of 
pottery supposed to be Roman, and a number of calcined bones 
which weic the bones of goats or sheep. This was the only 
occasion, as far as he knew, in which the bones of animals had 
been found in such urns. 

Dr. Knox read a paper Ou Bosjes Skulls, One of his speci- 
mens had a capacity of only sixty-four cubic inches ; the longest 
measured seventy-fou. ..ubic inches. The skulls belonged to the 
long-headed type, though not nf the longest. The skeleton to 
which one of the skulls belonged, was remarkable for the wedge- 
Uke shape of the pelvic bone, which was also vciy deep. 

Dr. Allen Thomson exhibited and described two skulls from 
the Andaman Isles ; and referred to the custom the natives had 
of preserving portions of their friends’ skeletons and wearing them 
as ornaments. The skulls of their husbands were actually woin 
upon the shoulders of widows. — Prof. Clcland described tlie skull 
of a Sooloo Islander. — Dr. McCann, in a paper On ihe Origin oj 
Instincty brought forward well-known objections to Mr. Darwin’s 
explanations, referring to the descent of bees, the first birds 
hatching eggs, &c. 

Nearly the whole of one day was occupied by the leading of a 
paper by Prof, Uarrett, of Dubln, On some Phenomena Asw- 
eialed with Abnormal Conditions of Mind^ on which an excited 
iitscussionaro.se. Many phenomena of mesmciism, clairvoyance, 
and spiritualism were alleged, and Mr. Crookes, Mr. Wallace, 
Lord Kayleigh, and Dr. Carpenter expres.sed opinions which are 
well known, based on facts witnessed by themselves. 

The work done in this department does not compare well with 
the result at Bristol last year. Scarcely anything of importance 
was brought forward in prehistoric anthropology. Some good 
accounts of savage tribes of the present day were given ; but 
otherwise the scientific value of the department is this year com- 
paratively small. The concluding portion of Mr. Wallace’s pre- 
sidential address is perhaps tlie most noteworthy feature in 
anthropology, as exhibited at Glasgow. 


SECTION E.~-GEOGRArnY. 

There were an unusual number of papers of general interest 
importance in this as well as in Sections F. and G., and we 
*hwefore regret that our space docs not permit of reporting them 
^ J®ngth. 

Mr. Octavius Stone read a paper On his Recent Journeys in 
^^^^inea. The island, he said, extended in a south-easterly 
^ a distance of over 1,400 miles, having a maximum 
450 miles and a minimum of only 20. The neighbour- 
Baxter River and the entire shores to the west of the 
Gulf for on average of loo miles inland were low and 
lem swMttpy, being intersected by water-courses and 
^th forests of mangrove trees. This part of the country 
ouenc# Populated by me Dand^ Papuans, who in conse- 
.rT S?- o bjected to periodical raids from the adjoining 
Soibai, and Doun, the invaders generally re- 
tMvuBg ofthdr shuigltttxed 


victims. The only trace of cultivation he saw was 80 nules up 
the river, where a space of six acres hod been neatly fenced 
round, and planted with yams, taros, sugar-cane, and tobacco. 
Outside the inclosure were two or three uninhabited bark huts, 
which appeared to afford shelter to these roving people, in which 
they prolonged their stay, as game was more or less plentUul. 
Traces of wild boar and kangaroo were observed in the Upper 
Baxter. No other large animal was known to exist. They were 
hunted with the bow and barbed arrow, while the war arrows 
were poisoned by steeping in the putrid carcase of a victim until 
sufficiently saturated. The district of the Baxter River contrasted 
strikingly with the Fly River discovered by Capt. Evans, whose 
banks for sixty miles swarmed with human beings. Mr. Stone’s 
impression of the western coast was that it would prove a grave 
to such Europeans as should choose to reside there. This part of 
the country was inhabited by the Papuan race, a dark race of 
people, though not so dark as the Australian negro, and one of 
cannibal propen sitie.<i. The Eastern Peninsula, on the other 
hand, was inhabited by the Malay race. Of this race Mr. Stone 
thought they had come to New Guinea from islands farther east, 
some of them making the change at a comparatively recent date. 
This race was far above the savage, both in intellectual and 
moral attributes. They were cultivators of the soil— each having 
his own plantation — and strongly opposed to the cannibalism 
and polygamy which obtained among their western neighbours, 
the Papuans. The women, too, of the Malay race were not 
debased as among the dark race, but mixed with the men, with 
whom they shared the management of public affairs. The Owen 
Stanley mountains ran through the centre of the country, from 
south to north, and the east country was on the whole favourable 
to cultivation, and probably possessed great mineral wealth. It 
accordingly offered sufficient inducement for colonisation, but 
colonisation, if attempted, w'ould require to be set about with 
much previous consideration, owing to the peculiar situation of 
the peninsula and the circumstances of the people. 

Mr. Kerry Nicholls read a t aper Qn the Islands of the Coral 
SeOy which embraces that portion of the Pacific Ocean extending 
from the south of New Guinea, westward to the coast of Aus- 
tralia. southward to New Caledonia, and eastward to the New 
Hebrides. The New Hebrides’ banks and Santa Cruz Islands, 
he said, constitute an almost continuous chain of fertile volcanic 
islands, extending for a distance of 700 miles, between the 
parallels of 9“ 45', and 20® i6' south latitude, and the meridians 
of 165° 40', and 170® 33' east longitude, Espiritu Santo, the 
largest island of the archipelago was seventy- five miles long, and 
forty miles broad. TJie geological formation of the islands was 
composed of volcanic and sedimentary rocks. The chain of 
primary volcanic upheaval might be traced running in a general 
course longitudinally through the islands always in their longest 
direction, the axis of eruption being marked by active and 
quiescent volcanoes. On the north end of the island of Vanu 
Lava there were extensive springs of boiling water, solfa- 
taros, and fumaroles. The hot springs were of two kinds — some 
were |:^rmanent fountains where water was in a constant state of 
ebullition, others were only intermittent, and the water became 
heated at certain intervals, when it varied from a tepid degree of 
heat to boiling point. The physical features of the islands were 
remarkably bold, and betokened at first sight their volcanic 
origin. The plains, table lands, and valleys of the mountain 
region were, many of them, of considerable extent. 

Capt. y. L. Cameron, R.N., C.B , read a paper On his 
Journey through Equatorial Africa, Capt. Cameron said that 
soon after entering the country from the east coast he came to a 
large plateau, 4,000 feet in height, encircling Lake Tanganyika, 
and forming the water- shed between the Congo and the streams 
flowing into Lake Sangora. Another table-land to the south 
rose to the height of 3,000 feet The water-shed between the 
two basins of Lualaba and the Coi^o at that part is a large, 
nearly level country, and during the rainy season the flo(^ cover 
the ground between the two rivers, and a great portion of it 
might easily be made navigable. One thing he notim in Africa 
was this system of water-sheds, dividing the country into portions, 
each having its own peculiarity, and ako that in each there was 
a difference in the habits of the natives. Within twenty days he 
crossed the Nsagara Mountains and come upon a level open 
country where a great quantity of African com was grown, the 
•talks of which rose Co the height of from 20 to 24 feet In this 
country no animal could live except the goat, the tsetse H/ being 
destructive to nil oUiers. The principal geolo^col formation was 
caMUtone. A few marches broiw^ win to extenoive 

plain broken by two ranges of hiUs, cowpoiad of boie mnmt of 
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granite piled together in the wildest confusion. The soil was 
sandy and sterile. Coming to the country of the Ugari he found 
a tribe almost identical with Uzwamwesi. The principal streams 
of this district fall into the Mulgarazi. Unyamwesi was the 
commencement of the basin of the Congo. He believed that 
the natives of Unyamwesi were of the Malay race. They had 
crossed a great deal with negroes, and had lost the distinctive 
colour and distinctive marks of the race, but their features were 
much the same as the dominant races in Madagascar Ugaro is 
a large plain nearly as flat as a billiard table. The people here 
were different from the Unyam wesians ; they had not got the 
same features or the same tribal marks. After passing over the 
mountains of Komendi, which are an offshoot of the mountains 
round the south end of Tanganyika, they came to a fertile land, 
much of it laid waste by the ravages of a neighbouring tribe. All 
the mountains in that district were of granite. There was there 
a large quantity of salt and what was remarkable was that the 
rivers ran perfectly fresh through soil whicJi, when the natives 
dug wells, gave water which was full of salt. At Ujiji the 
p* oplc are of a different race from those already described, as 
they shave their hair differently and have not the same features. 
Along Lake Tanganyika in some places there were enormous 
cliffs and hollows of rugged granite lying in loose boulders ; in 
other places the cliffs were of red sandstone, and in others a sor^ 
of limestone and dolamite. At one place he saw exposed on the 
shores of the lake large masses of coal. Passing down to the 
south end of the lake, he found it regularly embedded in cliffs 
500 to 6co feet high, with waterfalls discharging themselves 
down ihc face. Travelling along the side of the lake he came 
to the Lukogo, a large river more than a mile wide, but partly 
closed by a sort of sill on which a floating vegetation was grow- i 
ing, a clear passage, however, being lell of about 800 jaids. 
After proceeding some four miles up the river, Capt. Cameron’s 
boat got jammed amongst the floating vegetation which grf)ws 
to the thickness of two or three feet, and it was with difficulty the 
boat was extricated. Tlte Kasongo country was next reached, 
the principal characteristic of which was the extraordinary 
trees, of which boats a fathom wide are sometimes made 
Crossing the mountains of liambara he arrived at Mamyuemba. 
Here he found the race entirely different from anything he had 
yet seen. I’he houses were differently built, the jicople were 
differently arme l, dressed their head differently, and there was 
no tattooing to speak of. The villages were built in long streets 
thirty or forty yards wide, two or three streets being alongside 
each other, and a space left between the houses, which were of 
reddish clay with sloping thatched roof— the only houses of that 
description he saw in the interior of the coiintiy. All the 
Mamyuemba are cannibals. Journeying northwards, but still in 
Mamyuemba, a district was reached where iron was very plentiful, 
and w’^here large forges were at work. Many of the spears and 
knives which they turned out looked as If finished off by a file or 
polished by some means, although all done by hand-forgiiig and 
patient labour. The l.ualaba River was next reached, which is 
about 1,800 yards in breadth. The southern shore is occupied 
by a tribe called the Wagenga, who do the whole carrying business 
of the river, being the only canoe proprietors, who take for pay 
the products of the country to the different niarkets. The young 
women make immense quantities of pottery in the mud and back 
water, which they exchange for fish. After referring to a country 
between Nywangi and Loami, where a j^alm oil grows in great 
profusion, Capt. Cameron passed through Kilemba, and reached 
Lake Kigongo. This lake is covered with floating vegetation, 
on which the people build their houses, cut a space round about 
them, and so transform their habixations into floating islands, so 
that when jlesirable they charge the locality from^ one jdace to 
another. “ 
most magnificent < 

climate in which * - „ « , , 

been settled in this neighbourhood for thirty years. The whole 
of thS country was just one vast slave field. In the country 
there was a vast mineral wealth and an ordinary population that 
with education might be rendered very industrious instead of 
carrying on a continual warfare against each other ^ for the 
purpose of obtaining slaves. 

An interesting discussion followed. 

Col. R. L. Playfair, II.M.'s Consul-General in Algeria, read 
a paper On Travels in Tunis in the Footsteps of Bruce* The 
papei{gave a narrative of the Colonels observations made in the 
course of a jburney iu Tunis over places visited by Rruce about 
1763. Thm had been recently put into Col. Playfair’s hand for 
publication a large number of Bruce’s sketches, of which his 


Barbary sketches were, he said, the most interesting, forming 
about 120 sheets of drawings, completely illustrating the archaeo- 
logy of North Africa. In these circumstances, the Colonel had 
determined to follow Bruce in his journey, and to satisfy himself 
as to the present condition of those interesting ruins which were 
almost unknown to the modern traveller. 

Mr. A. Bourden read a paper, the object of which was to show 
that ready access could be liacl to the Niger and the African 
interior from Sieira Leone. 

The Secretary, in the absence of the author, read a paper by 
Lieut. W. 11 . Chippindall, R.E., containing ObserveUions on the 
White Nile between Gondokoro and Apuddo, The object of the 
paper was to establish Lieut. ChippindaH’s opinion that the oft- 
repeated a'isertion that the White Nile could not lie navigated 
higher up than Gondokoro had no warrant in fact. He was 
sure the White Nile was navigable all the way up to the Albert 
Nyanza. 

A paper was read by Staff-Commander Tizzard, K.N., 
On the Temperature obtaimd in the Atlantic Ocean^ ■ during 
the Cruise of H.M.S, “ Challeni^erT Over a great portion 
of the Atlantic the bottom temperature has this peculiarity 
— If the depth be less than 2,000 fathoms, we find the 
temperature at the bottom lower than that of any inter- 
mediate depth, but when ihe depth exceeds 2,000 fathoms, 
we find that the bottom temperatures are neaily the same as 
they are at that depth. This holds good for three-fourths oi 
this ocean. In the remaining fourth the temperature obtained 
at the bottom is much lower than in the other parts, and this 
fourth is not at either extreme, where there is a large current of 
surface cold, but occupies the whole of the western ]'ortion of 
the South Atlantic as far north as the Equator. The results of 
these temperatures may be classified thus : If an imaginary line 
be drawn from French Guiana to the westernmost island of the 
Azores and from thence north on the western side of this line, the 
boitom temperatures at depths exceeding 2,oco fathoms are 35 
degrt cs— that is, taking the mean of all the temperatures obtained 
which differ but slightly. On the eastern side of this line the 
bottom temperatmes arc 35*3 deg., and this uniform tempera- 
ture appears to extend as far south as Tristan d’Acunha, as the 
German frigate Gazelle obtained similar bottom temperatures 
eastward of the line joining that island with Ascension to the 
southward of a line joining Tristan d’Acunha with the Cape of 
Good Hope. The bottom temperatures are decidedly colder 
between the eastern coast of South America and a line 
joining Tristan d’Acunha and Ascension Island ; and from the 
Equator to the southward the bottom temperatures were invari- 
ably colder than at any intermediate depth. These temperatures 
varied from 31 deg. to 33 deg. 5 sec., that is when the depth 
exceeds 2,000 fathoms, and temperatures of less than 33 deg. 
were found as far north as the Equator, while a few miles north- 
ward this bottom temperature was 35 deg. It therefore appears 
that in the western portion of the South Atlantic the highest 
bottom temperature is less than the lowest obtained elsewhere 
in this (.cean, excepting where the very low result of 29 was 
found by the Porcupine in 1869 between the Faroe Isles and the 
north extreme of Scotland. The question thus arises as to the 
causes which confines this cold water to the bottom portion of 
the western half of the South Atlantic. The examination of the 
soundings wliich had been taken in this ocean, combined with 
the rcsulis of their temperatufc, leads to the conclusion that 
there is a series of ridges dividing its bed into two basins, one of 
which occupies the whole of the western portion of the North 
Atlantic, while the other extends the whole of the length of the 
ocean on i’s eastern side, and that the cold water in the western 
portion of the South Atlantic is owing to there being no obstruc- 


I i» 95 o or 2,06b fathonis in depth. To ascertain the thermal 
1 conuition of the Atlantic (from the surface to the bottom), serial 
temperatures were obtained in the Challenger at 150 positions, 
observations having been made at each 100 fathoms to 1,500 
fathoms in depth, and frequently at, say ten fathoms to 200 
fathoms in depth, at each ol these positions. An examination 
of these temperatures shows that between the parallels of 40 deg. 
N. and 40 deg. S. there is a much larger amount of warm water 
in the North than in the South Atlantic, and that in the equa- 
torial legions the isotherm of 60 deg. is much nearer the surface 
than in the temperate zones, but that the isotherms below 60 
deg. are at nearly as great a depth at the Eouator as in any 
' part of the South Atlantic, especially at the isotherm of 40 
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-nd that between the parallel of 3 ° deg. and 40 deg. N. 
Situde, the isotherm of 60 deg. occupies a depth of 300 fathoms, 
over an area of 1,200,000 square mile^ while the average depth 
of this Uotherm between the parallels of 30 deg. and4odeg. 
S latitude is 160 fathoms ; also that the isotherm of 40 deg. 
Which is at an average depth of fathoms across the North 
Atlantic, between the parallels of 3? deg. and 40 deg. N. 
latitude, occupies only half that depth in any part of the South 
Atlantic. This phenomenon may be explained in the following 
manner The power of the sun indirectly heating the water 
below the surface appears not to extend below loo fathoms even 
in the tropics, and this power decreases as the higher latitudes 
are reached, until a position is attained where the temperature 
is that of the freezing-point of salt water. As salt water at its 
temperature of congelation is denser than at any higher tempera- 
ture^ its weight would cause it to sink, and it would in time, 
did no other cause intervene, occupy the whole of the space in 
the ocean not influenced by the sun’s heat. I 5 ut in considering 
the eflect of the heat imparted to the .surfaces we have also to 
consider the effect of evaporation and precipitation. In the 
equatorial regions evaporation is rapid, so that the surface film 
would become cleared through increased salinity were it not for 
the increased temperature and large precipitation, as well as to 
its being transported by the friction of the trade winds and 
earth’s motion to the westward. This surface film, constantly 
moving west ward in the equatorial regions, meets in the Atlantic 
with an obstructing point of the South American continent, 
which diiects it to the northward, so that the greater part of the 
water directly heated by the sun’s rays in the tropical regions is 
forced into the North Atlantic. As the salinity of this water is 
greater than that of the subjacent layers, and its increased tern- 
perature only renders it less denser, directly a portion of this 
temperature escapes in the colder regions of the temperate zone, 
the surface film sinks and imparts heat to the water beneath. 
Consequently, the isotherms will be found at greater depths 
where the heated surface films are constantly descending than 
when, owing to their being less denser than the subjacent layers, 
they remain on the surface. 

Mr. J. Murray stated some results of his observations on board 
the Challenger — On the Geological Distribution of Oceanic 
Deposits, 'rhese deposits were stated to be of three classes — 
first, those which weie found all round the continents and islands 
existing over the world, without any exception, but w^hich varied 
according to the places where they were found \ secondly, those 
found at fiom 200 to 300 milts from the land, consisting of shell 
and lime deposits, and covering most of the bed of the ocean ; 
thirdly, those existing at other depths, and which wereof silicious 
character. The observations showed that a curious relation 
existed between the nature of the deposits and the depth of the 
water. It was also pointed out that in the neighbourhood of 
volcanic islands, and in no other placc«, were found large de- 
posits of manganese, coating the shells and other things brought 
up from the bottom. 

Mr. Buchanan submitted a communication of observations of 
the Challenger, bearing upon The Specific Gravity of the Surface 
Water of the Ocean, He also explained the principles on wliich 
he consiiucted a new deep-sea thermometer with which his ob- 
servations were made. 

Professor Porter read a paper On some Points of Interest in the 
Physical Confopnation and Antiquities of the Jordan Valley, The 
general geological structure of the valley was, he said, of lime, 
and of the same age as the basin of the Sea of Galilee, and its 
surface was flat. 'I'he breadth varied from three to ten miles, 
extending a little towards the east, ani from the nature of its 
thick alluvial covering, it was of more recent formation than of 
the mountains, the valley having been at one time apparently a 
mko, of which the soil was the deposit. The river Jordan as it 
« present existed, could have had nothing to do with the forma- 
on of the valley itself. He recommended to the notice of men 
Q science that geological remains on the site of Sodom and 
pointed to an explo.'-ion of bitumen much later than 
historic formation, and probably within the 

in ^ ® paper On his Recent Explorations 

nf J. Guinea, After several visits to the islands and part 
Menabri f north, he was in 1869 sent out by Count 

♦ft purpose of making investigations preliminary 

Guinea of a penal setUeient. Hi 
TWftfit means for turning his expedition to 

believed that a great part of the region 
from tbe XuUa laland, to New Guinea, a* perLps more to the 


north, had been subject to very important volcanic action in an 
epoch not very far distant, and one could see the 'work 
now going on— the western coast showing gradual subsidence. 
But whatever the origin of the island^, they were now covered 
with a vegetation which he had not found equalled in luxuriance 
in any part of the world. He urged in strong terms the colonisa- 
tion of New Guinea. 

This Section was brought to a premature close on Tuesday the 
1 2th from want of an audience. The meetings were held in the 
Queen’s Rooms, at a considerable distance from the University, 
which no doubt to a great extent accounts for the poor attendance. 


SECTION F.— Economic Science and Statistics. 

Dr. William Jack read a paper On the Results of Five Years 
Compulsory Education, After entering into considerable details 
as to the working of the system, he concluded that he had 
established the following points : — i. That the need of the 
country for compulsory education was a crying need in 1870. 
2. That the success of the experiment which his now been tried 
in Scotland, and in nearly half of England, justifies the very 
modest advances that have been made by the Government in the 
bill of the present year. 3. That compulsion has been carried 
out in one great ciiy with perfect efficiency, and with a very 
trifling amount of legal process. 4. That there is no agency 
short of compulsion which can bring Ireland on a level in popular 
education, with her sister countries. A very interesting discus- 
sion followed the reading of this paper. 

Mr. J. Hey wood, F.R.S., read a paper On the Memorial of 
Eminent Scientific Gentlemen in favour of a Permanent Scientfic 
Museum, lie advocated the placing on a permanent basis an 
institution similar to the I^oan Scientific Institution now open at 
South Kensington. 

The Rev. l>r. M'Cann then read a paper On the Organisa^ 
tion of Original Research, in which he advocated an exceedingly 
elaborate system for carrying out the object in view. 

After some discussion in which Dr. Jack, Professor Hennessy, 
of Dublin, and others took p?tt, Mr. Hey wood submitted the 
following resolution — “ That this Section approve of the main- 
tenance of a scientific museum in J/ondon, containing scientific 
apparatus, appliances, and chemical products.” 

Sir George Campbell, in summing up the discussion, said he 
should support this motion, and he also agreed. with Dr. McCann 
that there should be a national system of scientific education. 

The motion was unanimously passed. 

An important discussion took place in this Section On the 
Civilisation oj South-Eastern Africa, caused by the reading of a 
paper on the subject by Mr. Stevenson, 


SECTION G. — Mechanical Science. 

This Section met under the presidency of Mr. Charles W. 
Merrifield, F.R.S., who in his adless spoke of our shortcomings 
in those subjects of instruction which are the necessary preludes 
to mechanical science, lie urged the importance of physical 
science as that which had given us command over the material 
powers of nature, and which alone could enable us to keep pace 
with other nations in industrial competition, and to maintain the 
health of crowded populations. With their populations, which 
had more to fear from war and famine than from want of elbow- 
100m, political and historical knowledge in the governing class 
was more important than exact knowledge in the administrative 
class ; but as the population thickened, the latter assumed more 
inqiortance ; and while he did not think political wisdom would 
ever lose its value, he thought it only a part of such wisdom to 
recognise that in such communities as ours the spread of natural 
science was of more immediate urgency than any other secoudaiy 
study. One of the obstacles to the spread of science and to our 
national prosperity he took to be the undue preference given to 
literary over natural knowledge, and in paiticular the sicrifioe of 
mathematics to classical study in the secondary schools. Apart 
from tbe general fault of giving too low a place to mathematical 
teaching, a great fault was our not paying sufficient attention 
and sufficiently early attention to mechanical and geometrical 
drawing. He concurred with a remark of Professor Fleemij^ 
Jenkin that descriptive geometry was not what was wanteaT 
A much more impoitant exercise of geometry, and one more im« 
mediately useful, was the geometrmal iie{>resentation of adth* 
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meti^ sach as wan seen in diagrams of thrust, pressure, speed, 
and so forth. But this would take care of itself provide linear 
drawing were taught sufficiently earl)r. Passing on to discuss 
certain points connected with me crowding of the population, 
he remarked that the real problem of civilization had been to 
render life tolerable in large aggregations, and that this problem 
was yet only partially solved. Among the difficulties of town 
life he reckoned — (i) the insufficient supply of fresh air ; (2) the 
mere proximi^ of persons facilitating the spread of contagious 
or infectious disease j (3) the getting rid of excreta or waste 
products ; (4) a wholesome water supply to be provided and 
kept pure. 

Mr. Baldwin Latham read a paper On Hydro- Geological 
Surveys^ in their bearing on health. lie dwelt on the import- 
ance of ascertaining the sub-water course, and making certain 
that the well was on a higher level, so that it could not be con- 
taminated by cesspools or other pollutions. These surveys 
showed the absolute necessity of sewers being made water- 
tight. 

Mr. W. J. Millar read a paper On the Strength and Fracture 
of Cad-Iron, The author described the results obtained in test- 
ing cast-iron bars 36 inches span, 2 inches deep, and i inch 
broad. The bars usually broke with straight fractures, but 
occasionally curved fractures were observed. The average 
breaking strength of 29 bars showing straight fractures was 
3584 lbs., the avera-re strength ol 25 bars showing curved frac- 
tures was 3551 lbs. Some results ot ** set” and deflection were 
given, showing that for successive applications of the same load, 
2800 lbs., there was a decrease of set. The principal object 
aime i at by the author of the paper was to show the relation 
existing between form and position of fracture, straight fractures 
taking place at or close to centre of span, and curved fractures 
occurring at points more or less removed fiom centre of span. 

Sir “William Thomson read a paper On Niwal in 

whicn he advocated the use on board ship of the fog signalling 
system instead of the flag system now in use. His method is 
simply this — to signal according to the Morse telegraphic code 
by means of two sounds of slightly different pitch. For the long 
signals he would take a grave note, and for the short signal a less 
grave note, or what he might call an acute and a grave note for 
the dot and the dash. Sir William Thomson then gave several 
signals to show the efficacy of the plan he proposed, and he 
maintained that the shortness of the time required to make flag 
signals was far less than could be attained by the phonetic 
method. Long be/ore the signal fligs could be hoisted, the 
order would be given and read by every ship, and repeated by 
the different ships in order, back to the admiral. Two sounds 
of different pitch made in rapid succession was all that was 
necessaiy, and to accomplish this all that was required was two 
steam whistles, each with a different note. 

Many other papers of great value were read both in Sections 
1 ' and G, but as they were mainly technical, or very special, 
our space prevents us referring to them in detail. 


THE CHALLENGER EXPEDITION^ 

'T'HE task which I have undertaken this evening—to give a 
^ general sketch, however slight, of the work and results of the 
Challenger expedition in the space of a single lecture— is by no 
means an easy one, for two reasons. The various lines of inquiry 
bear on so many different subjects, and these dovetail into one 
another in such a complicated manner, that it would take many 
hours to explain them even in the most superficial way. The 
other reason is that the observations which were made during the 
Challenger expedition have only as yet been very impericctly 
examined, and only half digested, owing to want of time, and 
the great collections in natural history which were brought home 
in the ship have been only glanced at, and it is therefore scarcely 
safe fir me to use either tlie observations or the collections as the 
bases of generalisation. 1 must therefore this evening, in this 
address, only be regarded as giving a most elementary idea of 
the objects of the expedition and its results, and what Isay must 
be regarded as preUminary, and subject to farther reconsideration. 

: some new and remarkable facts and phenomena which have 

Ppfiierto been unknown, or only vaguely guessed at, are suit ciently 
A Sl^mte, and I will devote the short time at my disposal to the con- 
of one or two of these. The superficial areaof this world 
oC^llil is about 197,000^000 of square , miles, and of these about 

' Rsport oAddnets given at the Olasgow Meeti^ of the Britiih Aiso- 
siatioii, Sq^tembsr Sir CiWyviUeThomson. Rmed by the Author* 


140,000,000 are covered by the blue sea at an average depth of 
2,500 fathoms— about 15,000 feet. This vast region under tibtf 
sea has not until comparatively recently excited much curiosity. 
It seemed to be practically inaccessible, and certain hasty and 
incorrect assumptions in regard to some of its condidoiis had 
reduced it to a barren uniformity and divested it of any interest 
The laying of deep-sea cables for the purposes of ocean telegra- 
phy, by bringing to light certain phenomena which threw a doubt 
upon previous conclusions, stimulated inquiry, and gave rise tO 
new speculation ; and the systematic scientific exploration of the 
depths of the sea by several special exploring expeditions put 
our knowledge upon a totally different footing. We now know 
that the sea covers a vast region which is to a certain degree 
comparable with the land — a region which has Its hills, valleys, 
and great undulating plains ; that it has its various soils — widely 
different materials laid down and accumulated indifferent places : 
that it has its climates, whatever the very exceptional conditions of 
those climates may be ; and that it has its special races of inha- 
bitants which depend, like the inhabitants of the rest of the 
world, upon the conditions of climate and on the nature of the 
soil tor their distribution. 

The Challenger expedition was despatched on a very special 
errand— to investigate the physical and biological conditions of 
the great ocean basins. And, under this general heading, certain 
more minute instructions indicated the particular questions, phy- 
sical and biological, which w^ere specially to engage our atten- 
tion. We were instructed throughout our long course, which 
extended round the world and traversed the Atlantic and Pacific 
Oceans and the Southern Sea so far south as it was possible to 
go w iihout running the risk of being entangled for a winter in 
the ice — a contingency for which we were not prepared — to select 
ccitain stations at convenient distances, and at each of tliese to 
determine certain points. We were to determine. In the first 
place, the exact position of the station ; then, with the best ap- 
pliances at our disposal, we were to determine the precise depth ; 
we weie to bring up by means of the sounding apparatus a cer- 
tain amount of the material of the bottom for microscopical 
examination and for chemical analysis ; we were to bring up a 
specimen of the'water from the bottom for analysis and physiol 
examination ; we were to determine the bottom temperature with 
accuracy ; and we were to determine the temperature of the sea at 
different leveh from the surface to the bottom; we were togetspeci- 
mens, if possible, of the sea \\ ater from various depths. Lastly, we 
were to endeavour, by the use of the trawl or dredge, or any other 
instrument which might be suitable, at each station to procure a 
fair sample of the creatures which inhabit the bottom, and In 
this way to get, if possible, a general idea of the fauna inhabiting 
the depths of the sea. The instructions of those in charge of the 
scientific departments in the Challenger^ both naval and civilian, did 
not, however, by any means end here. The officers had been selected 
in order that they might study by the light of their own previous 
experience the bearings of those various data upon one another, 
and this was a very serious addition to the woik of the expe- 
dition. It was found necessary, m order that this might be 
carried out to its fullest extent, that the instructions given by the 
Admiralty should be comparatively flexible, and that the details of 
the working of the ship should be left to a certain extent to the 
captain of the ship and to the cirector of the scientific staff, so as 
to enable them to deviate fi om any definite line or course when 
it became desirable for any purpose that they should do so. I 
have only to add that the equipment of the vessel was such as to 
leave very little to be wished for, and that the liberal arran^- 
ments of the Admiralty, which were admirably carried out by 
the Hydrographic Department, worked in the most satisfactory 
way. The Challenger left Sheemess on December 17, 1872. 
She crossed the Atlantic four times during the year 1873, and 
along a course of nearly 20,000 miles she established 150 
observing stations, at each of which, with few exceptions, all 
the required observations were made. In 1874 she went south- 
wards from the Cape of Good Hope, spending nearly a month 
among the southern ice, and dipping within the Antarctic Circle, as 
far as she could with safety, considering the lateness of the season 
and her unprotected condition. She then traversed the seas of 
Australia and New 2^and, and made gome most interesting 
observations among the islands of the Malay Archipelago. She 
ai rived at Hong Kong on November 10, having run a course m 
the year 1874 of upwaids of 17,000 miles, along which sixty-slX 
observing stations had been established. In 1875 she traversed 
the Pacific, with a course of about 20,000 miles and 100 stations; 
and in die early part of the present year she crotled the A^antlc 
for the fifth time, fiUing up nere and there blanks in her wmet 
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obscmtions brought out by increased experience, and reached 

^ole has bem singularly fortunate, 
and it has only been in veiy unusual circumstances that we 
have been prevented by the weather from doing our wodc. 
The health of the party has been exceptionally good, and 
the loss by death amatl. Two misfortunes only befell us 
in any way sufficiently grave to affect the success ot the 
expedition— one was the death of one of the most zealous 
and most promising of our civilian staff, Dr. von Wille- 
moes-Stthm, which for long through a gloom over our little 
party ; and the other was the recall of Capt. Nares to take 
command of the Arctic Expedition. Capt. Nares had acquired, 
to a remarkable degree, the esteem and confidence of all on 
boar^ and although we could not but feel that no other selection 
' of a leader for the Arctic Expedition could have been made in 
any way so satisfactory, still the fact remained that by the loss 
of his experience we were greatly crippled. We all trust that 
he and his bold companions may now be in safety and nearing 
the goal of their hazardous enterprise ; and I am sure that, with 
the exception of his wife and children, none so earnestly pray 
for his welfare as his old comrades of the Challenger. 

Before endeavouring to sketch one or two of the general re- 
sults at which we have arrived, I wish to give a few words of 
explanation. I shall have to bring before you various matters 
^hich to you may appear novel, but many ef these are not en- 
tirely original— many nave been shrewdly hinted or guessed at from 
time to time, and many isolated observations have furnished clues 
which have been eagerly seized by students and made the bases 
of speculations more or less touching the truth. It is only the 
unexampled opportunity which we have had at our command 
which now enables us to place them before you in a connected 
form, and with a completeness which in some directions at all 
events precludes the possibility of grave error. It would be im- 
possible for me on this occasion to acknowledge individually the 
debts we owe to our predecessors, but I must do so in one or 
two instances. The American Coast Surveyors commenced this 
work about the same time that we did, and their results arc of 
the greatest possible value. I have only lately become acquainted 
with a most thoughtful and suggestive paper by Prof. William- 
son, which was published so far back as 1847, in the Tramac- 
tions of the Manchester Philosophical Society, in which the origin 
I of organic deposits— one of the most important points which we 
have to consider — was worked out with great care and skill. In 
1869, 1870, and 1871 the observations made in the Ln^htning^ 
Porcupine^ and Sheerwater completely revolutionised our ideas of 
many of the questions involved. I shall not, however, consider 
it necessaiy to quote continually the speculations of my colleague. 
Dr. Carpenter, on the physics of the ocean, to which, however 
widely 1 may differ from his conclusions, I attach a high value ; 
nor the investigations of Mr. Gwyn Jeffreys on the distribution of 
marine animal forms ; for these two gentlemen must be regarded 
as members of the firm. Among the many points of interest 
which engaged our attention there were three more especially 
prominent, and, if possible, I will confine myself to these three, 

. so as to bring my work within a certain limit. The first of these 
the contour of the bottom and the nature of the deposits now 
being formed upon it ; the second is the more difficult question 
of the distribution of deep-sea climate j and the third, which is 
p^haps the most interesting and curious, is the nature and dis- 
tribution of the peculiar races of animals which are now found 
at the bottom of the sea, I shall take up these three points in 
succ^sion, and endeavour very briefly to give an idea of the 
condition of knowledge with regard to them when the Challenger 
j sta^d, and the light which her observations have been enabled 
‘ w throw upon them. 

't need 


I Qf scarcely go into great detail with regard to the contour 
J and ^ the question is mainly a hydrographic one, 

i fthle involve use of numbers which would be scarcely suit- 
Fdeoth ^ already, the average 
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the South At l a ntic , on each side of this ridge, which is there 
called the ** Dolphin Rise,*' in compliment to the American ship 
which first surveyed it, there is a trough which runs to a con- 
siderable depth, usually down to 3,000 fathoms, and these fonn 
marked depressions roughly parallel with the axes of the South 
American and African continents, I will frequently allude to 
the Atlantic, as I have no time to enter into detail with regard 
to the rest of the seas, and we had the best opportunity of 
working it. Now, the bottom of the sea is covered with certain 
deposits. The whole bottom of the sea, so far as we are aware, 
is gradually receiving certain accumulations, and these accumu- 
lations are giving rise to formations which we look upon as the 
rocks of the future. We know by our knowledge of the science 
of geoli^y that the whole dry land, as we have it at present, it 
composed — with the exception of certain volcanic rocks, which 
may be, in many cases, metamorphosed sedimentary rocks — of 
stratified beds laid down at the bottom of the sea. We know 
that the material of these beds is to a certain extent derived from 
the gradual disintegration of the land, and we look upon the sea 
as the great restorer of the solid material which is to form future 
islanls and continents, as the bottom of the sea becomes^raised 
up at some future time above the level of the ocean. Now, the 
whole of the sea-bottom is receiving these deposits, and it was 
one of our great objects in the cruise of the Challenger to deter- 
mine what these deposits are, under what laws they are being 
laid down, and what the relation of these modern deposits may 
be to the ancient deposits, which form the solid crust of the 
earth. We were well aware that there was a perpetual disin- 
tegration of the land going on by rivers and by the action of the 
sea round its coasts, and that the material worn off the land was 
being carried away by the ocean and laid down at some distance 
from the land, and that the material was being selected and 
arranged according to some definite laws. Accordingly, when 
we came to test this, we were not surprised to find that the 
dibris of the land extended for some hundreds of miles from the 
land out to sea. We found clays being formed, and various 
deposits, differing according to the material from which they 
were derived, and mixed up with the dibris of animals livingJJin 
the places where these deposits were being laid down. Within 
a certain distance of the land we found the deposits formed to a 
great extent of this peculiar shore material. 

Many years ago it was determined by observation, even pre- 
vious to the soundings for the first Atlantic cable, that over a 
great part of the North Atlantic a very remarkable deposit was 
being laid down — a deposit now known as Globigerma ooze. 
This deposit consists of the shells of minute Foraminiiera^ princi- 
pally belonging to one genus — the genus Globigerina. Tnis, as 
we found it in these deposits, was a small chambered shell ex- 
tremely minute, about a millimetre in diameter, and these shells 
were found in enormous quantity. When dry, the ooze was 
something like fine sago, with little round shells falling from one 
another, and showing that the deposit was formed almost entirely 
of such shells. Some other genera were mixed with them, but 
the great mass were Globigeriuiv. When we took up by any 
means material a little below the surface of the sea-bottom we 
found the Globigerina shells were becoming broken and com- 
pacted together so as to form a close and nearly amorphous mud, 
m which there were very many complete Globigerinie and many 
pieces of the same. The whole of this deposit was composed 
almost entirely of carbonate of lime, and the only rock which 
this could possibly form was a limestone. It thermore appeared 
that over a very large portion of the North Atlantic, ana over 
many other parts of the world where these observations had been 
made, this limestone was being laid down. Further observations 
showed that the chalk was composed j[of very nearly the same 
material, and the analogy between these modem formations and 
the chalk became very apparent Durinp; the voyage of the 
Challenger we had many opportunities of bruiging up this modern 
chalk, and the question which was always before our mind§ wa« 
one which had been npiooted before we started — Where did the^ 
creatures live — did they live upon the bottom of the sea ? or did 
they live on the surface their shells falling to the bottom aitex 
death? Until lately none of these animals, or very few, had 
been found aUve upon the siuface. It was our genera] impre<(« 
sion tUt they lived on the bottom, where we found their deiMU 
shells. Mr. Murray, one of my companions in the Challen^^ 
has paid particular attention to the structure of the material 
brought up from the bottom-^its compo$itiOfl» and the sm»M 
from which it was derived. He ivorked the tow^et and^ine 
sounding apparatus together during the voyage, and came to a 
decided co^usion, one to which we are absolutely forced to 
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Agree with him. The tow-net upon the surface, and particularly 
At A little below the surface— that is to say, to the depth of a few 
fathoms, or even to a hundred fathoms— takes enormous numbers 
of these Foraminijera^ which make up the Globigerina ooze alive. 
Tlie Globigeriiue themselves, in many seas, are most abundant, 
and they present characteristics totally different from the shells as 
we find them below ; so tiiat 1 think there cannot ^ the slightest 
doubt that these shells live on the surface, and a little below the 
surface, and that the whole material at the bottom composed of 
these shells is derived from the surface. Wlien we find these 
shells at the bottom they are little globules all united together, 
and forming a little compound mass of globules. These are 
rough on the surface, and perforated with minute pores. The 
cavuy of the shell contains a little reddish material, which, at 
first, we were inclined to suppose was the remains of the body 
of the animal. When the Globigerina was found on the surface, 
the shell was of the same form, but instead of being white and 
opaque, it was perfectly clear and transparent. A raised frill on the 
shell forms a hex?gon round each minute pore and runs into six 
points, and from each point a long spine projects — ^in fact the 
shell bristles with long spines running out in every direction, the 
axes of the spines on each chamber meeting in the centre of the 
chamber. The shell has a little animal in the interior of it, and 
that animal consists of a panicle of gelatinous matter like the 
white of egg, and when alive this matter runs out of the holes on 
the surface of the shell to the end of each of the spines, where it 
absorbs minute particles of organic matter floating in the water. 
The Clobigerifuc seem to be of the same specific gravity as the 
water, their weight being reduced by large oil-globules scattered 
in quantity through their substance ; they exist in myriads on the 
surface, while they are perpetually dying and sinking to the 
bottom. Finding them so abundant in a living condition on the 
surlace or a Utile below, and finding none living at the bottom, 
there seems to be little room for doubt that the Globh^trina ooze 
is due simply to the accumulation of the dead shells of the inha- 
bitants of the surface and of moderate depths. We should there- 
fore at once come to the conclusion, if this be true, that the forma- 
tion which arises from their accumulation ouglit to be as universal 
as they are themselves. Singularly enough, this is not the case, 
and tliis is one of the most curious points which we have deter- 
mined. When we go to a de])th of about 2,000 fathoms we find 
that the shells at the bottom are becoming, as it were, rotten or 
yellow, they have not the same white clear appearance which 
they 1 ad in shallower water, and if we go to a depth of 2,500 
fathi ms or so, we find no shells whatever, but that the bottom 
consis's of a homogeneous red mud, which, instead of consisiing 
of carbonate of lime, is formed of Die materids of ordinary clay. 
Now, as a very large portion of the sea is below 2,000 fathoms 
in depth, piobably by far the greatest portion is liciiig now 
covered by red clay, and not by calcareous formations. The 
question at once arises. How is it possible that these calcareous 
formations are stopped at a certain point and replaced by red 
clay? There is no doubt that the calcareous formation is ai rested 
by the carbonate of lime being in some way or other removed 
from the shells ol these creatures. When we come to a certain 
depth the carbonate of hme is dissolved, and we have a fine red 
clay instead. The cause of the removal of the carbonate of lime is 
as yet rather obscure. We were at first inclined to believe that it 
is removed by excess of carbonic acid in the water. If the water 
contained an excess of this acid it would dissolve these shells, 
and it is just possible that the excess of carbonic acid in these 
depths may remove the carbonate of lime. We aho find a large 
quantity of sulphate of lime dissolved in the sea, and it is just 
conceivable that a considerable amount of sulphurous acid may 
be percolating through the crust of the earth at various places, 
and that it may be converted into sulphuric acid, which would 
dissolve the carbonate of lime. But whatever be the reason 
there cannot be the slightest doubt that on reaching 2,cx>o fathoms 
depth' tlie lime is gradually removed, and we have the red clay. 
Th^c is another important and curious question arising — ^namely, 
where does the red clay come from ? The red clay consists of 
the silicate of alumina and iron. This compound does not exist 
in any quantity in the shells in that particular form, and there is 
no doubt that some complicated changes taking place in the sea 
At this moment are producing this silicate of alumina and per- 
oxide of iron. There is one very remarkable thing which has 
been observed by Mr. Murray and Mr. Buchanaf), who have 
been watching this matter with great care, and that is that all 
ow the sea there is a large quantity of pumice. Volcanoes — 
either sub-ibrial or sub-marme— either exposed to the air orunder 


the water — are perpetually throwing out material ftom the crust 
of the earth, and the pumice, which is the froth of the lava — ^lava 
divided minutely and containing bubbles either of steam or air — 
is very frequently so light as to float freely in water and almost 
wherever we were, in all parts of the world, we found that par- 
ticles of this pumice had been caught by the sea, and so moved 
about in currents slowly over the surface of the ocean. In almost 
all parts of the sea, the trawl or the dredge brought up bits of 
pumice which had been waterlogged and had fallen down to the 
bottom, probably after swimming or floating about for a very 
great length of time. This pumice was constantly in various 
stages of decomposition, and its decomposition like that of all 
felspathic minerals must result in the production of a clay. It is 
very certain now that these calcareous formations which are 
being produced by the animals floating upon the surface of the 
sea and falling to the bottom, and there accumulating, are by no 
means universal, but that besides these there are huge formations 
of clays which are capable of giving rise to important formations 
of schists being produced at the bottom of the sea at the present 
day. Over the whole bottom of the Pacific, or a very large part 
of it, we find red clay, and particularly in the North Pacific, 
where there is a great depth of water. The red clay has all 
through it nodules, which vary from the size of sago or a canary- 
seed to the size of a child’s head or an orange, composed of nearly 
pure peroxide of manganese. These arc found in enormous 
quantity. The trawl sent down to the bottom in those regions 
brings up masses of concretions, much resembling lumps of the 
mineral known as wai^ almost all of which contain as a kernel 
in the interior a fish’s tooth, or a little bit of sponge, or some 
fossil of some kind, which has formed the nucleus round which 
the manganese has accumulated. This is altogether a most 
peculiar and novel observadon. In the Atlantic and all over the 
bottom of the sea we find manganese in minute bits, but in the 
North Pacific particularly these pieces are in very great quantity 
and attain a large si^c. This is a phenomenon which we are as 
yet unalile to explain, and I do not know that there is any 
analogous instance in any of the older formations. 

Along with the Foraminifera we have living in the sea a great 
number of extremely bcauttful little organisms, which are known 
under the name of Radiolarians. Instead of these having cal- 
careous shells, they have silicious shells — sometimes external, 
sometimes internal, but very generally presenting exiremely 
beautiful forms. The Foramini/era appear to live mainly upon 
the surface, or a little below it. In regard to the RadiolarianSf 
it seems to be .somewhat different, for when the tow-net is 
dragged along the sea even at the depth of 1,000 fathoms, we 
find that the number of Radwlariatis increases, and that the size 
of the specimens of the species which are found on the surface is 
rather greater ; and many forms occur at those great depths 
which are not found on the suiface at all. Therefore we are 
inclined to believe that the Radiolarians live all through the sea, 
and down to its greatest depths, which may be something like 
five miles. Now, you can easily understand that these things, 
living In this way, add considerably to the formations which are 
taking place at the bottom. We even found a formation which 
has been called by Mr. Murray Radtolarian ooze, on account of 
its consisting almost entirely of the remains of Radiolana. The 
mode of formation of this ooze is peculiar ; it seems that the 
Foraminifera f living only iieir the surface, have their shells 
entirely dissolved before they reach the bottom ; the red clay is 
laid down as usual, whatever may be its source ; but the shells 
of the Radiolarians^ living throughout the whole of the vast 
depth, arc so numerous as entirely to overcome and mask all the 
other constituents of the bottom. This formation, however, only 
occurs at very extreme depths, and it is therefore apparently in 
patches at the bottom of the sea. In the Southern Sea, where 
the depth is not so great as the Pacific or Atlantic, we find that 
the surface, instead of being covered with Radiolarians is covered 
with a set of minute plants which have silicious coverings. Those 
plants are living on the surface in enormous quantity, and conse- 
quently dying on the surface. And when you drag the dredge 
or trawl over the bottom it comes up with a white matter, which 
looks at first extremely like chalk, though it is formed entirely 
of silica. There are many other points of great interest connected 
with these recent deposits, but my time will not allow me to 
refer to them. I will, therefore, now pass on to the second ques- 
tion of special prominence — ^the climates of the sea. 

The temperature at the depth to which I alluded— toamdy, 
2,500 fathoms— is very low. Over the whole bottom of the Pacific 
and the Atlantic, and those portions of the Southern Sea which 
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wft have examined, the temperature it ueually a little above the 
r^^ng.point Down in the valleys it sinks to perhaps pretty 
lear tlw freezing-point in some places, and in some very few 
places it sinks a little below it, but it is only in one or two places 
n the Atlantic and PadHc we find such extremely cold water. 
Jyer the elevations the temperature is somewhat higher ; but 
n the Atlantic and the Pacific, as a rule, the rise of temperature 
on the ordinary elevations of the bottom of the sea is not above 
two or three degrees. The temperature of the bottom of the 
sea is, therefore, as a rule, a little above the freezing-point. 
When we examine the temperature of such an ocean as the 
Atlantic, from the surface down to the bottom, we find that it 
gradually falls. On die surface its height is according to the 
season of the year, according to the latitude, and according to 
the heat of the sun at the locality observed, or at that from which 
the surface-water is immediately derived. The temperature often 
rapidly falls for a certain distance and then it more gradually 
falls to a depth of about 500 fathoms, when it has a tem- 
perature of something like 45*. I'hat is a very general tem- 
perature for a depth of about 500 fathoms. From that point 
downwards the temperature very slowly and gradually falls, and 
it falls till it reaches a temperature of 37" or 34°, or, as I 
have said before, sometimes below the freezing-point. Now, 
the consequence of this is that we have a very uniform as well 
as a very low temperature at the bottom of the sea, and we 
shall see shortly the result of this on the distribution of animal life. 
It is a uniform temperature, but it is a temperature which varies 
within certain limits. The question comes — Whence does the 
ocean derive this peculiar temperature ? and this is a question of 
very great difficulty, and one which I have not to-night sufficient 
time to go into in detail, but I shall merely give you a general 
idea of the impression which is on our minds after the observa- 
tions of the Challenger with regard to the sources of temperature 
in the Atlantic. The surface, as I have said, is affected by the 
heat of the sun, and by the conditions of the latitude down to per- 
haps about 500 fathoms. It is also very greatly affected by currents 
which arc moving through the sea, and which are mixing water 
of different temperatures, and bringing water of different tempe- 
ratures from different places. There is one set of currents which 
is particularly marked and which tends to spread warmth over 
the surface ol the northern and southern seas, and modify the ocean 
temperatures. These are the great currents which are running from 
cast to west driven by the trade winds blowing along the equa- 
torial region and driving before them the equatorial water. They 
are met by the great continents — one is met by Cape San Roque 
in South America, in the Atlantic, and against Cape San Roque 
it divides : one portion going northward and another southward. 
In the Pacific the current is met by the coast of Asia, and in the 
«ame way one j[)ortion runs northwards and the other southwards. 
Thus warm water, being driven to the north and south, becomes 
^mixed with colder water, and the temperature is modified and 
ameliorated by it. It is likewise affected by other currents which 
are produced by various refiections against coasts and other 
obsUcles. In this way we have water moving about on the 
surface and conveying temperature from one place to another, 
and rendering the temperature of these upper 500 fathoms ex- 
tamely irregular. In the Atlantic we find that from this point — 
about 500 fathoms — to the bottom the temperature steadily de- 
creases until it comes down to near the freezing-point, no matter 
the surface-temperature or the latitude. We have come to the 
conclusion that this great mass of water is moving from the 
Southern Sea, and there seems to me to be very little doubt — 
'although this matter will require to be gone into carefully— that 
water is moving from the Southern Sea in 
a body in this way is that there is a greater amount of evapora- 
North Atlantic and over the Northern Hemisphere 
than there is of precipitation, whereas it seems almost 
R ^^t in tlift Southern Hemisphere, in the huge band of 
^ pressure round the South Pole, the precipitation 

Tf tkc evaporation. This is an extremely simple way 
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the vast accumulation of water round the South Pole, and in the 
South Pacific ; and the land hemisphere almost in the centre 
of which we now stand, with the two great gulfs, the Pacific and 
the Atlantic running up into it, almost cut on by land and shallow 
water to the northern end, but opening widely to the Southern 
Sea. Now imagine the depth along a line joining Cape Horn 
with the Cape of Good Hope to be 3,000 fathoms, the bottom 
temperature being 30®, and the temperature at 2,500 fathoms 3a* 
and suppose a continuous barrier to extend between the two 
capes to the north of this line, rising 500 fathoms from the 
bottom ; it is clear that if the movement of the mass of cold 
bottom water be constantly from the south to the north, no water 
colder than 32® can ever enter the Atlantic, and however deep 
portions of that ocean may be, water under that temperature can 
never be found in it to the north of the 2,500 fathom barrier. 

Although this is an imaginary esse, at least one which is 
scarcely in nature so simple as I have represented it, we find the 
same law acting perpetually. In various parts of the world there 
are little Isolated sea«, and circumscribed basins of the great 
ocean, surrounded by such barriers, and we can tell at once the 
height of the lowest j>art of the barrier by the temperature of the 
bottom-water of the basin, for we know that it must correspond 
with the depth at which the like temperature occurs in the outer 
ocean from which the basin derives its supply. 

T have now only a few minutes left to refer to the last of the 
three questions selected for consideration, the distribution and 
nature of the deep-sea fauna. The deep-sea is by no meant 
barren, but on the contrary a fauna very remarkably constituted 
and comparatively rich, is universally distributed even to the 
greatest depths. It was our impression that when we examined 
this fauna we should find it very analogous to that of the ancient 
chalk, for we believed, and we believe still, that the deposition 
of chalk has been going on continuously in various parts of the 
ocean, from the chiuk period to the present time. In this expec- 
tation we were to a certain extent disippointcd, for the species 
found in the modern bsds are certainly in very few instance 1 
identical with those of the chalk or even with those of the older 
tertiaries. But although the species, as we usually regard .species, 
are not identical, the general character of the assemblage of 
animals is much more nearly allied to the cretaceous than to anv 
recent fauna. You have in tlie Clyde district some extremely 
interesting little localities — one for instance in Loch Fyne near 
Inverary, and another at Oban — where animals are found in 
shallow water which arc usually only found in deep water, and 
other animals which are chiefly confined to the Arctic Seas, 
Prof. Edward Forbes called these animals Boreal outliers ^ and 
believed that the little basins in which they occur in this country 
— which are always cherished dredging spots for naturalists — are 
spots where, owing to the configuration at the bottom and to other 
causes, patches of the old fauna have been entangled and retained 
at the close of the glacial period. 

Here and there on the surface of the earth we seem to have, in 
like manner, what we may call Abyssal outliers^ spots where, 
during some process of elevation, the abyssal fauna has been 
caught and kept at an accessible depth. Such spots occur off 
the coast of Japan, near Yokohama, at various places among the 
Philippine Islands, off the coast of Portugal, and off the north 
coast of Scotland, and from each of these strange and beiuliful 
things were brought to us from time to time, which seemed to 
I give U3 a glimpse of the edge of some unfamiliar world. Among 
these were the lovely and wonderful Euplectellas^ and glass-rope 
liyalonemas, and bird-nest-like and many others of tne 
hexradiate order of sponges, the representatives, and no doubt the 
descendants, of the Ventriculites of the old chalk ; and the grace- 
ful sea-lilies belonging to the Pentacrinida;^ and the Apioennidee, 
whose aspect carries us back at once to the clays of the Lias and 
the terraced limestones of the Jura. 

The fauna of the deep sea is wonderfully uniform throughout, 
no one who has once seen it can fail to recognisejthis general mii- 
formity, whether he examines it in the middle of the Pacific, ia 
either trough of the Atlantic, or in the Southern Sea ; and ytt, 
although in different localities the species are evidently represen- 
tatives, to a critical eye they are certainly not identic^ and t 
believe that one of the most important lines of inquiry which 
have been opened up to us by these inrestigations is the range 
and amount of variation, or possibly the passage of one apparent 
species into another over this vast area^ remoteness in space 
being, when we consider the conditions of migration with the 
accompanying t^nge in surrounding drcumstaace^ equivalent to 
lapee of time; * 
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NOTES 

The Committee for the National Monument to Alexander 
von Humboldt publishes a report on the proposal to 
erect in front of Berlin University building^s statues to the 
brothers Wilhelm and Alexander von Humboldt On the occa- 
sion of the 1 00th anniversary of the birth of the latter in the year 
1869, a number of Berlin notabilities met for the purpose of 
organising a public memorial to the great scientific explorer at 
the expense of the German nation. A committee was chosen, 
whose labours were crowned with such success that a sum of 
nearly 100,000 marks was soon obtained. At the request 
of the committee to allow the statue to be erected in the Uni- 
versity grounds, the Senate stated that they could only give their 
consent if at the same time a similar statue were erected to 
Wilhelm von Humboldt, the statesman who, as councillor to 
King Frederick William III., had an essential hand in the 
erection of the University. It was then resolved to erect the 
statues one on each side of the gate which separates the front 
garden of the University from the Opernplatz. On each side of 
the middle gate a niche will be made, and in these will the 
statues of the illustrious brothers be placed. As there was some 
difficulty as to the means for erecting the statue of W. von 
Humboldt, the Emperor was appealed to, and he has promised 
to endeavour to get it erected at the cost of the national purse. 
Thus then Berlin will soon possess two new statues in her 
Unter den Linden, and the German people will have paid a debt 
of gratitude long due to two of her noblest sons. 

The well-known physicist, Wilhelm Edward Weber, the last 
of what was known as the “ Gottinger Sieben,” celebrated on 
August 26, in Gottingen, his Doctor’s Jubilee. Weber wms born 
October 24, 1804, at Wittenberg, a brother of the physiologist 
and anatomist, Ernst II. Weber, with whom, in 1825, he laid, 
in the wave- theory, the basis of the new Optics and Acoustics. In 
1831 he became Professor at Gottingen, and in 1837 resigned 
his chair ; with him also protested against the abrogation of the 
Constitution Professors Albrecht, Dahimann, Ewald, Gervinus, 
Jakob and Wilhelm Grimm, who, of course, also with him 
resigned their chairs, and with him went into exile. In the year 
1849 Weber was restored to his chair, and has just celebrated 
his Doctor’s Jubilee in full vigour of mind, and active as ever in 
scientific and literary work, 

Mr. J. Cockburn, of Dam Hall, Eddleston, N.B., on the 
night of the 23rd, when taking a photograph of some of the stars, 
saw the brightest meteor that he has seen for two years. The time 
was 9.51 P.M. ; it lasted about i 4 seconds, and left a train which 
was visible fully half a second after the disappearance of the 
meteor. The colour was a darkish green, and the train was 
orange. Its course was from above o Lyrse across the Galaxy 
towards Aquila. It disappeared before it had quite crossed the 
Milky Way. Dr. J. E. Taylor, of Ipswich, writes that on the 
night of the 24th a meteor fell there about 6.30, directly over the 
planet Saturn. The path described by the meteor was about 
one-sixth of the sky. Dr. Taylor never saw one so brilliant. 
The meteor seemed to burst before reaching the horizon, as if it 
had exploded* For nearly ten minutes the line of white cloud 
the meteor left behind it was visible, until at length it broke up 
inft patches and drifted away. This same meteor was seen over 
a wide extent of country— at Broadstairs, West Deeping, in 
Lincolnshire, Ipswich, Walton-on-the-Naze, Somersetshire, be- 
tween Dunkirk and Calais, and at Paris. Galignani says 
A meteor of extraordinary brilliancy was seen in Paris during 
the twilight yesterday evening at 6.40, In the northern heavens, 
«t an angle of 30^ above the horizon, a fieiy globe, about the 
ibe of a crideet ball, seemed to emerge firom the clear sky 
desoendlfsg riowly tow^s the earth, emitting riiowers of sparks 
and a scintUlatbg train in its flight. It fdl almost perpen- 


dicularly, and grew elongated in falling. It had hardly 
flashed into sight when it disappeared behind the houses, where 
it must have burst, for the whole northern sky was illuminated 
with two successive blazes of fire like lightning, by which the 
surrounding clouds were tinged as if with gold. The effect was 
extremely beautiful." 

The obstruction at the entrance to New York Harbour 
known as Hell Gate was successfully removed by an explosion 
of dynamite on Sunday afternoon without any of the disasters 
that many people anticipated. The mass to be removed was 
about 70,000 cubic yards. The number of borings was 3,500; 
the number of galvanic batteries 200, placed in an explosion- 
proof chamber at a distance of 200 feet from Hell Gate. The dia- 
meter of the borings was uniformly 3 inches, and the depth 
varied according to ^circumstances, from 3 to 1 1 feet. Fifty 
thousand pounds of dynamite were used. The shock was not 
perceptible, not even glass being broken. A vast volume of 
water and smoke was driven about fifty feet into the air. All 
the charges were exploded, and the rock is stated to have been 
thoroughly removed. The explosion was heard at a distance of 
ten miles, and a tremor like a slight earthquake was heard in 
New York City and the localities contiguous to Hell Gate. The 
woik has been in progress for seven years. 

The Golos of Sept. 17 gives some late information received from 
Omsk, as to the Thibetan Expedition of M. Prejevalsky, and as 
to his latest arrangements relative to the route to be followed. 
From Omsk, which he left July 9 with MM. Povalo-Shveikofsky 
and Ecklon, he was to proceed through Semipalatinsk and 
Sergiopol to Kooldsha ; thence, crossing the Tian Shan, he 
would go to the Lob-nor, where he is to stay during the autumn, 
until December. For the winter-months the expedition will 
return to Kooldsha. Starting thence in the spring, they propose 
to go through Karatar to Illassa in Thibet. To the exploration 
of different parts of that country they propose to devote two 
years, after which they will descend the valley of the Brahma- 
pootra. The expedition is well provided with means, having at 
its'disposal 25,000 roubles. Their baggage, when it arrived at 
Omsk, weighed not less than 2, 500 kilogrammes. As on his last 
loumey, M. Prejevalsky has provided himself with a good supply 
of the means for hunting and self-defence, carrying 10,000 car- 
tridges for rifles, 65 kilogrammes of gunpowder, and 250 kilo- 
grammes of shot. Plenty of small steel instruments (knives, 
scissors, razors), looking-glasses, some silver tea-sets, &c,, for 
commerce and presents, are said to be well chosen by M.. 
Prejevalsky to gratify the taste of the Mongols. 

The splendid orang-utang in the Berlin Aquarium died last 
week of consumption. Its friend and playfellow, the’ chim- 
panzee, died the next day of consumption and grief. The young 
gorilla, the one living specimen ever brought to Europe, which 
we referred to some months ago, is still alive, but ailing. Ham- 
burg not long ago offered 100,000 marks for the gorilla ; it is 
feared that he will soon be sold for less. 

An organ for High Schools under the title Alma JIfaler, will 
be published in Vienna on October i. It will appear weekly, 
will be exclusively devoted to the interests of the High Schools, 
and will advocate reforms in all academical matters. Many 
eminent professors in Germany and Austria have promised to 
become contributors. 

The City authorities of Munich have consented that the 
meeting for 1877 of the German Naturalists will be held in that 
town, and have also declared their intention of meeting all the 
costs of reception. An Ultramontane majority in the town-' 
council of Alx-la-Chapelle, declared that the naturalists riiould 
not meet in that town. 
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The fifth meeting of Russian Naturalists, which takes place 
this year at Warsaw, was opened on the 12th inst. It was well 
attended, the number of members having been on the opening 
day nearly 250, which number increased daily afterwards. 

Dr. Thomas Laycock, Professor of the Practice of Physic 
and Clinical Medicine in the University of Edinburgh, died at 
Edinburgh, on Thursday last. 

The number of visitors to the Loan Collection of Scientific 
apparatus during the week ending September 23 was as fol- 
lows Monday, 3,082; Tuesday, 2,622; Wednesday, 375; 
Thursday, 345 » Friday, 296; Saturday, 3,991. Total, 10,711. 

The Congress on Silk-culture, at its Milan Session, declared 
lhat its next bi-annual meeting should take place at Paris on the 
» occasion of the general exhibition. 

The Champ de Mars has been quite closed for the works of 
the X878 exhibition. A number of deputies, senators, &c., 
have been appointed by a recent decree members of the Adminis- 
trative Commission. All the expenses of building, &c., will be 
supported by the public exchequer. The great undertaking is 
exclusively in the hands of the public administration. 


Dr. Peterman n has received a telegram, dated from Ham- 
merfest, September 19, announcing the safe arrival at that port, 
from thejenisci River, of Prof. NordenskjolJ’s trading expedition 
which, it will be remembered, started from Tromso as late as 
J une 25, on its voyage through the Arctic Ocean of Siberia to 
the mouth of the Jenisei. The voyage out to the latter and back 
was performed in about five weeks only, during sixteen days of 
which the expedition stayed at thejenisci. The expedition found 
the sea perfectly navigable and free from ice ; thus the practica- 
bility of a trade route from Europe through the Arctic Ocean to 
Siberia seems to have again been demonstra’-ed. 

The British Association grant for the investigation of the 
constitution of the double compounds of nickel and cobalt was 
given to Mi. JohnM. Thomson, not to Mr. W. N. Hartley, as 
sta ted in our last week’s lis*’. 

The French Franklin Society, established for the creation of 
popular libraries, received a silvcr*gilt medal from the Brussels 
Exhibition for services rendered to public instruction. 

The direction of primary instruction in Paris is preparing 
plans for the establishment in that city of a normal school of 
gymnastics. 

M. Tisserand, Inspector-General of Agriculture in France, 
has been appointed director of the Agronomical Institute. The 
lectures will be given at the Conservatoire des Arts et Metiers, 
and the authority of General Morin will be paramount over the 
new institution. A notice to the public has been published in 
the official paper reminding them that the course of lectures will 
be opened on November 15. Pupils are obliged to present a 
diploma of Baccalaureat-h^ScwtceSy or to pass an examination to 
, prove that they are conversant with the subjects of the said 
examination. Tuition fees are 300 francs a year, but free pupils 
admitted at a reduced fee of 25 fraucs. Foreigners are ad- 
, nntted without any limitation. 


University of Heidelbeig as well as medical science and 
practice, has recently sustained a great loss in the death of Dr, 
fifty-three years a professor of surgery therein and a 

skilful operator. 


L j. ^«»aiy professor of mathematics in Vienna University, 
LnA Boltzmann, has been appointed professor of physics 

|«na oirector of the Physical Institute in the University of Graz. 

appointed Professor of Experimental 
Physics In the Polytechnic School of Dresden. 


Mr, William Mathews, jun., M.A,, F.G.S., of Binning- 
ham, has, in consequence of ill health, resigned the office of 
local Secretary to the Ray and Palseontographical Societies, which 
he has held for upwards of twenty years, and Mr. W. R. Hughes, 
the Treasurer of the Borough, 'succeeds him. 

Session 1876-7 of the Birmingham and Midland Institute will 
be opened on Oct. 5 by an address by Mr. Joshua Morley. Among 
the lectures to be given during the Session arc the following : — 
Oct. 13, Recent Explorations in Africa, by Lieut. Cameron, 
D.C.L. ; Oct. 16, Antarctic Discovciy, and its Connection with 
the Transit of Venus, 1882, by Capt. Davis, R.N. ; Oct. 23, 
The Early Forms of Animal Life, by Prof. W. C. Williamson, 
F.R.S. ; Oct. 30, The Early Forms of Vegetable Life, by Prof. 
W. C. Williamson, F.R.S. ; Nov. 20^ Spectrum Analysis 
applied to the Heavenly Bodies, by Wm, Huggins, F.R.S. ; 
Dec. II, The Ancient Inhabitants of the Caves of Derbyshire, 
by Prof. Boyd Dawkins, F.R.S. ; Jan. 22 and 29, 1877, Rots 
and Ferments, our Unseen Enemies, by E. Ray Lankester, 
F.R.S. ; March 12, The General Results of the Ckallen^r Ex- 
pedition, by Prof. Sir C. Wyville Thomson, F.R.S. ; March 19 
and 26, Radiation and Radiometers, by Prof. W. F, Barrett, 
F.RS.E. 

Earthquakes were felt' on the night of September 12-13, 
at Salonica, and in South Italy, at Reggio. Two motions were 
observed in the last city, the first one being the most notable^ 
both having taken place on the 13th, between 12 and i o’clock, 
local time. Another earthquake was felt at Salonica, on the 
14th, at 5 o’clock in the morning. The Reggio commotions 
were propagated to Messina and vicinity. They produced quite 
a sensation, although not destructive. 

In the Bulletin Mensuel of the Observatory at Montsouris for 
July is given an interesting comparison between the amount of 
atmospheric ozone observed by Sclionbein’s test-papers and that 
ascertained by the more exact method employed for some time 
at the Observatory, with the result that, setting aside all anoma- 
lies due to excessive moisture and excessive drought, and to the 
velocity of the wind, there is a pretty fair agreement between 
the amounts obtained by the two methods. It must, however, 
be added that while this result is in a sense gratifying, the obser- 
vation of this important element by the ordinary method of teit- 
papers is far from being satisfactory. 

As the U.S. Congress has made the necessary appropriations 
to meet the expense of various Government geological and geo- 
I graphical surveys of the Territories, the parties have taken the 
field, and hope to accomplish a good deal, although the delay 
on the part of Congress in supplymg the means will lessen the 
period of active work materially. Dr. Hayden’s expedition 
will be divided into four parties. The first will be in charge of 
Mr. A. D. Wilson, with Dr. Endlich as geologist and Mr. 
Atkinson as topographer, and will complete the exploration of 
the small portion of Colorado lying near the Utah line, and 
then move northward on the west side of the Rocky Mountains. 
Mr. Henry Gannett will have charge of the second division, 
with Dr. Peale as geologist, and James Stevenson as executive 
officer. This division will revisit the region in which a portion 
of Prof. Hayden’s party had an encounter with the Indians and 
was driven off, last year, with the loss of their impledfents. 
Mr. G. R. Bechler will be in charge of the third division, with 
the necessary assistants. He will pass westward through the 
Middle Park, working along the north-western part of Colorado. 
The fourth division will be in charge of Dr. Elliott Cones, with 
an assistant, and will be especially devoted to soological work, 
visiting such portions of Dr. Hayden’s region of investigatton as 
have not been examined in previous years. Dr. Hidden hi m s elf 
will visit all the parties in die course of .die semmer and 
autumn, and co-ordinate their work. 
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Some curioub experiments on the expansion of liquids to 
lamellae, have recently been described by M. Cintolesi in the 
Rendiconti Realc Jnstilute Lombardo* He considers that the 
phenomenon is always accompanied with a development of 
gaseous masses ; further, that the spreading out of liquids on 
each other is caused by the vapours of the substances, whose 
molecules moving in every direction force the liquid molecules 
out from each other horizontally, and, where the resistance of 
the liquid U not strong enough, rupture the film. 

In his thermo- chemical researches on gold and;its compounds > 
M. Julius Thomsen has observed that gold separated out form 
different solutions and by dissimilar reducing agents presents 
allotroi>ic differences, three of which he has studied i — i. Re- 
duced fiom chloride solution with sulphurous acid, gold forms a 
balled mass. 2. Reduced similarly from the bromide solution, 
it forms a very fine dark powder, which retains its powder form 
even after drying. 3. Reduced from the chloruret, bromuret, or 
ioduret, with sulphurous acid or hydrogen acid, it forms a very 
fine powder with metallic brilliancy and yellow colour. These 
modifications arc also distinguished by unequal heat-energy in 
the several reactions. 

From careful measurements during 1871 and 1872, it appeared 
that the quantity of water annually flowing past in the Elbe, at 
the boundary between Saxony and Bohemia, was about 6, 1 79 
million cubic metres. M. Breitenlohner, considering the quantity 
along with analyses he made of Elbe water in 1866, has calcu- 
lated the amount of solid matter carried away by the Jillbe out 
of Bohemia every year. His estimate is, for suspended matters 
carried off, S47*Jf4 million kilogrammes, dissolved matters, 
622*68 million kilogrammes (of which 9777 million were fixed, 
and 191*12 million volatile), giving a total of 1169*82 million 
kilogrammes of solid substances carried off. The numbers are 
also interesting which indicate the proportions of substances im- 
portant to agriculture that are thus removed from Bohemia. In 
the 6 milliards of cubic metres of Elbe water, there are partly, 
suspended, partly dissolved, 140*38 million kilogrammes lime, 
28.13 million kilogrammes magnesia, 54*52 million kilogrammes 
potash, 39*6 million kilogrammes soda, 25 *32 million kilogrammes 
chloride of sodium, 45 *69 million kilogrammes sulphuric acid, 
and I *5 million Icilogrammes phosphoric acid. The Elbe has 
a basin of about 880 square miles in Bohemia. 

An essay on the Wines and Wine Industry of Australia, by 
Rev. Dr. J. I. Bleasdale (Melbourne : Bailliere), contains a 
great deal of information on a subject of much industrial and 
economic interest. 

Part i, of Vol. III. of the Transactions of the Connecticut 
Academy of Arts and Sciences is a thick one, and is profusely 
illustrated with well-executed plates. The papers are: — “Re- 
ports on the Dredgings in the Region of St. George’s Banks in 
1872,” by Messrs. L. J. Smith and O. Harger ; “Descriptions 
of New and Rare Species of Hydroids from the New England 
Coast,” by Mr. S. F. Clark ; “On the Chondrodite from the 
Tilly-Foster Iron-Mine, Brewster, N.Y.,” by Prof. E. S. Dana; 
“On the Transcendental Curves sin y sin my '=■ a sin x sin 
«x + 6,” by Professors H. A. Newton and A. W. Phillips; 
“On the Equilibrium of Heterogeneous Substances,” by Prof. J. 
Wilfard Gibbs. 

We have received Part 4 of the Transactions of the Glasgtw 
Society of Field Naturalists, containing an account of the pro- 
ceedings for 1875-6. The part contains many valuable papers 
in natural history, the results of original observations, and we 
regret that want of space prevents u$ referring to them in detail. 

There are several papers of considerable value in the last- 
issued partiDf the Transactions (vol. iii. No. a) of the Academy 
of Science of St Louis, and we regret that our space will admit 
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of our giving only the titles : — “ Iron Manufacture in Missouri ; 
a General Review of the Metallurgical Districts and their Re- 
sources,” by Dr. A. Schmidt ; “ Remarks on Canker-worms, 
and Description of a New Genus of Phalaenidoe,” by Prof. C. V, 
Riley, who also contributes Notes on the Natural History of 
the Grape Phylloxera {I\vastatrix\^^ and “Notes on the Yucca 
Borer {Megathymus yncac^ Walk.) ” ; “ On a New Form of Lec- 
ture Galvanometer,” by Prof. Nipher ; Dr. G. Engelmann 
contributes ” Notes on Agane (with photographic illustrations),” 
and “About the Oaks of the United States;” “The Rocky 
Mountain Locusts and the Season of 1875,” by Mr. G. C. 
Broadhead, who also contributes papers on “The Meteor of 
Dec. 27, 1875,” and on the “Age of our Porphyries;” Mr. 
A. J. Conaiit has a paper on the “ Archocology of Missouri.” 
The latter part of the number is occupied with the Journal of 
Proceedings. 

In the Penn Monihlyy a riiiladelpliia publication, for May 
and June are two interesting articles by Mr. C. E. Dutton 
containing “ Critical Observations on Theories of the EartliS 
Physical Revolution.” 

Thk additions to the Zoological Society’s Gardens during the 
past week include two Bonnet Monkeys {Macaens radiatus) from 
India, presented by Mr. Chas. E. Green and Mr. R. K. Meaden ; a 
Macaque Monkey {Macacus rynomol^ns) from India, presented by 
Capt. J. C. A. Lewis ; a Striped Hyoena {Hytrna striata) from Al- 
geria, presented by Mr. Tlios. Barber ; an Arabian Gazelle (( 7 rf«^//(Cj: 
arabtea) from Arabia, presented by Mr. F. de Ilavilland Hall ; 
a Grey Ichneumon {Jlerpestes griseus) from India, presented by 
Mr. Geo. J. Hendry ; a Common Boa {Boa constrictor) from 
Soxith America, presented by Mr. F. B. Bloxham ; a Red and 
Yellow Maccaw (Ara chloroptcra) from South America, depo- 
sited ; a Hog Deer {Cervus porcmus\ born in the Gardens. 


SCIENTIFIC SERIALS 

American Journal of Science and ArtSy September. — In a 
second paper on the gases contained in meteorites, Mr. Wright 
first describes those of the Kold Bokkeveld stony meteorite, one 
of a distinct class containing a good deal of amoq^hous carbon, 
a bituminous substance, and very little metallic iron. The 
volume of the gases obtained was much greater, but the gaseous 
mixture was like that of ordinary stony meteorites, except in the 
very small quantity of hydrogen present. A comparative table 
is given of the gases of seven iron and six stony meteorites. 
From experiments on the manner of occurrence of carbon dioxide, 
the author infers that while some of the gas may be condensed 
on the fine particles of the iron, a large portion of it and of the 
water, carbonic oxide, and other gases, is mechanically imprisoned 
in the stony substance of the meteorite. The idea is favoured ot 
comets con.sisling of meteoric masses with the gases expanding 
under action of solar rays. Every cubic mile of a substance like 
the Kold Bokkeveld meteorite would give thirty cubic miles of 
gas at the pressure of our atmosphere, and in space this would 
expand enormously before it would cease to transmit electric dis- 
charges or be visible by reflected sunlight. These views arc 
confirmed by spectroscopic observations of meteoric gases. — Mr. 
Storer, questioning Carius’ statement that Schoenbein’s iodo- 
starch test for nitrates used with zinc as reducing agent, is not a 
specially delicate one, finds that the fatal defect of the test, as 
hitherto applied, lies in the fact that mere water containing no 
nitrates or nitrites, on being treated with zinc or cadmium, as if 
to test for a nitrate, will react on iodo-starch just as if a trace of 
some nitrate were present. This coloration is due to peroxide 
of hydrogen formed in the water by action of the metal Mr. 
Storer also finds that no peroxide ot hydrogen is formed when 
water slightly acidulated with sulphuric acid is boiled on metallic 
cadmium ; and as the reduction of nitrates and nitrites occurs 
readily in such solutions, the iodo-starch test can be thus applied 
for detection of nitrates with great certainty. — Mr. J. Lawrence 
Smith gives an account of a new meteoric stone which fell in 
1865 in Wisconsin, and which is identical with the Meno-meteo- 
rite which fell in 1861. — Mr. Brooks gives a dassified list of 
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rocks in the Huronian series south of Lake Superior, with rc- 
biarks on their abundance, transitions, and geo^phical distri- 
j^tion ; and Mr. Burnham furnishes a seventh catalogue of new 
houble stars. 

■ po^i^gendorff' 5 Annalen der Physikund Ckenne^ No. 7, 1876. — 
We have here the second portion of Dr. Root’s inaugural disser- 
tation on dielectrical polarisation. lie finds (i) that there is a 
dielectrical polarisation which takes less than 0*0000821 sec. 
to be perfectly developed; (2) that all solid dielectric bodies 
(sulphur not excepted) show, with continuous discharge or slow 

I mmutation, a dielectric reaction which, e.g.^ in arragonite is 
rceptible within o *0208 sec., but no longer so beyond 0*007 
; (3) that in direction and relative size the principal axes of 
isticity of Fresnel agree with Maxwell’s jirincipal axes of 
jctro- elasticity ; and (4) that only with the aid of Faraday’s 
pposition that a perfect conduction everywhere accompanies 
larhalion, can the equation K— the dielectric per- 

sability = the square of the index of refraction) be brought int<i 
rmony with experience. — A third paper froiri M. Kohlrausch 
scribes experimental researches on elastic reaction in torsion, 
l)ansion, and bending. It relates chiefly to stretching and 
nding of caoutchouc. The various phenomena are shown to 
ree with a formula previoufly given ; and a remarkable result 
im his study of reaction generally i.s, that after successive defor- 

i :ions of opposite sign, movements of reaction may remain in 
electric body, which may pass from one direction into the 
lositc. -Two methods of determining the indices of refi action 
liquids and glass plates are described by M. Wiedemann. — 
Vogel communicates observations on »tlie s])ectia of the 
nets. The light which all of them send us is, he considers, 
ected sunlight ; the wclbestablished fact that there is aqueous 
our in the atmospheres of J upitcr and Saturn makes it im- 
bable that they have (as has been supposed) so high a tem]>e- 
ire as to be self-luminous. The further a planet is from the 
the more marked is the influence of the gaseims envelopes in 
Production of spccti oscopic dark bands. — M. von Rath, of Bonn, 
Jesciibes a number of mincialogical specimens, and M. Berthold 
wakes a contiibution to the history of the radiometer, to which 
ij^e shall refer in a separate note. 
i 

V— 


SOCIETIES AND ACADEMIES 
j? London 

1 ^. Entomological Society, Sept. 6. — Mr. J. Jenner Weir, 
y.L.S., in the chair. Mr. Edwanl Boscher was elected a 
toember. — Mr. Edward Saunders exhibited .some iccently- 
taptured specimens of HymenoJ^iera and Ilcniiptera^ many of 
jthem rare in this country, and made some rcmaiks respecting the 
pig of the house- martin, of which he had taken eighteen speci- 
mens in the window-sills ol a house. -Mr. Weir mentioned 
that on a recent visit to the South Downs he had suffered much 
mnoyance from tlie attacks of harvest bugs, as many as eighty 
pustules appearing on each foot. Several remedies were sug- 
gested, especially rubbing the affected parts with brandy and 
water ; but Mr. Smith stated that on one occasion when he ivas 
in the Isle of Wight and exposed to thcii attacks, he was effec- 
wally relieved from all annoyance by a dose of milk of sulphur, — 
^rof. Westwood communicated a note with reference to some 
SBhoots of horse-chestnut which he had exhibited at the July meet- 
ing, having been destroyed, apparently, by some J^epidopterous 
toyoe or wood-boring beetles ; but he had smee received from Mr, 
{^^iiiton some shoots that had been forwarded to him by Sir Thos. 
^oncrieffe, which had been destroyed by squirrels in precisely 
manner. Sir Thomas had himself seen the squirrels at 
splitting the shoots with their teeth and extracting the pith, 
^^^lessor also stated that he had received from a cor- 
nSsh Oxfordshire specimens of the two small species of 
^Ttitennse Meeotiema varium, Fab., and 
hifi Panzer, which he had taken on a pear tree 

i.,cf fbey had been regularly observed for the 

f years. Mr. McLachlan said that the former 
fnr mnth? obscrved by Lepidopterists when sugaring 

•i/irtifmna! - Smith communicated the descriptions of three 
Ivah PormicidcBy from New Zealand, which had 

WfikAfield^Q Sharp since his description of Mr. 

“ the press. Two of the species 
'Zealand previously ascertained, to inhabit New 

read.— Monograph of the dipterous genus 


Systropus^ with notes on the economy of a new species of that 
genus ; and “ Descriptions of new genera and species of Acro- 
ceridse.” Both were communicated by the President, Prof. 
Westwood. 

Boston 

Natural History Society.— During the Session, 1875-6, 
Prof. N. S. S haler has contributed .several papers on physical 
geology, in one of which he attempted to account for the pheno- 
mena of several areas of glacial erosion. He is persuaded that 
the melting caused by pressuic would put a limit to the accumu- 
lation of ice at a depth probably not exceeding two miles. This 
melting would give the ice-sheet a chance to move freely in the 
direction of least resistance. The flow of the melted water wtmld 
account for stratification of moraine matter, and for the rounding 
of pebbles. — Mr. Osten Sacken has revised|the North American 
species of the Dipteran genus Syrphus. — Dr. W. K. Brooks has 
made a contribution to the embiyology of Salpa, which is start- 
ling to naturnlists, and will be ot great importance if confirmed. 
He says that in tracing back the history of the zooids composing 
a chain, the egg is present at all periods of growth, of exactly 
the same si/e and appearance as at the time of its impregnation. 
He concludes that the animal, which has no existence, cannot 
be the p.irent of the egg which is already fully formed. Thus 
the explanation is that the solitary salpa is the female, which 
produces a chain of males by budding, and discharges an egg 
into the body of each before birth. These eggs are impregnated 
while the zooids of the chain arc very small and sexually imma- 
tme, and develop into females which give rise to other males in 
the same w.ay. After the fadus has been disdiarged from the 
body of the male, the latter attains its full size, becomes sexually 
mature, and discharges its spermatic fluid into the water, to gain 
access to the eggs of other immature chains. This arrangement 
is compared with other cases, as in cirri peds, arachnids, argo- 
naut, in which the male is to some extent parasitic on, or supple- 
mental to, the female. — Mr. T. T. Bouvet has further developed 
his views of the origin of porphyries from metamorphosed con- 
glomerates. — Dr. Brooks’s paper on the affinity of the mollusca 
and molluscoida is worthy of note. He concludes that Brachio- 
pods are derived from Vermes ; and Polyzoa from some 
primordial Brachiopod. The polyzoan stem gave off the 
molluscaa veliger, from which the true mollusca have origin- 
ated by several offshoots. The scaphopods appear to be the 
least specialised. The Lamclhbranchs may be denved from one 
of these offshoots : they probably diverged early from the ances- 
tral form, becoming degraded in certain respects and specialised 
in others. The president, Mr. T. T. Bouve, gave a very inter- 
esting address on March 15, describing the origin and early 
proceedings of the society, its struggles with difficulties and 
ignorance, and the stages by wh^ch it has reached its present 
successful position. He staled lliat the society’s museum, as 
now arranged, constituted a series of lessons in the structure of 
the earth and its constituent parts, and in the organisation of the 
idauls and animals on its surface. Special lectures have been 
given to teachers, and other efforts have rec ently been made by 
the society for the spread of science. 

Rome 

R. Accademia dei Lincei, Febiuary — April.— The follow- 
ing, among other papers, were read On the common origin 
of the Marian and Vatican hills, by M. I’onzi. They were 
formed by a great seismic oscillation which laid bare their 
entire stratigraphical arrangement. The marls at the base 
of the Vatican hill have yielded many organic remains re- 
presenting the old sub-Apennine fauna of the upper miocene. 
— On alloiloids of viscera that have putrefied at a low tem- 
perature, by M. Selmi. — On the presence of organs of taste in 
the tongue of Saurians, by M. Todaro. Having indurated 
several tongues of Z. agflis and L, viridis, made sections, and 
coloured with picrocaminate of ammonia, he found a large nvyn- 
ber of gustative organs about the papillm on the iaterai margin 
of the tongue. They are similar m form and arrangement to 
those in mammals. — On a constant inductor, by M. Volpicclli 
(appendix to memoir). He had described one of the nature of 
a lUyden jar. Another consists of a dry pile, havii!^ 10,640 
pasteboard discs, each covered with sheet-tin on one side and 
with peroxide of manganese on the other. One pole is coated 
with a good insulating varnish* The other communicates with 
the earm. The dry pile serves usefully in verifying the laws of 
electric action. — On artificial increase m the tenacity ^f cotton, 
by M. Manzoni.— On the inundations of the Tiber at Rome^ 
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by M. Brioschi.— M. Moriggia presented the famous tattooed 
man, Konstantinos, a native of Albania, who was long a prisoner 
of war in Chinese Tartary. He was then tattooed from head to 
foot, with figures of men, tigers, crocodiles, apes, &c. The work 
was continued for four months. The tactile sensibility of the skin 
is diminished ; sensibility to thermal stimuli 14 good, and to 
electrical perhaps increased ; muscular force low ; a difficulty of 
breathing and lassitude ; sense of strain and smart in the skin, 
greatest in the feet and seat ; considerable insomnia, vision and 
hearing affected, freq^uent dysentery and abdominal pains, blood 
rich in leucocytes, unne with traces of albumen, free perspiration 
stiU, intelligence not much affected, morale depressed, &c. — 
Historico-critical note on the theory of the electrophorus, by M, 
Cantoni.^ His lesults closely agree with those of Ne^^reneuf. — 
M. Ponzi presented the second part of a catalogue of fossils found 
in the lower marls of the Vatican Hill (141 animal species).— 
—Observations on the solar diameter at the Royal Observatory 
of Campidoglio in 1875, by M. Respighi. These confirm former 
conclusions. —New researches on the fine structure of the elec- 
trical plates in the torpedo, by M. Boll. — Anatomical and phy- 
siological researches on the arms of cephalopods, by M. Colosaoti. 
— On some recent p&licontological discoveries in the territory 
of Massa Marittima, by M. Lotti. — On Zoppl’s method of 
cementation of cupriferous solutions in Agorcio, by M. PcIIati. 
— M. Volpicelli criticised a recent experiment of Govis {Journal 
dc Physique). An inductor is brotight under two light pen- 
dula suspended from a metallic ring on insulating support. 
There is sudden divergence, and this increases if the induced 
bodies be connected an instant uith the ground. If the 
inductor be brought sufficiently near the ends of the pendula, 
the previous divergence is diminished ; on then suppressing the 
induction, the divergence increases. Govi infers the induced 
electricity causing the divergence to be of the first species 
(heteronymous to that of the inductor) ; M. Volpicelli says if he 
will examine it, he will find it to be homonymous. — M. GastakU 
presented the first part of a memoir entitled Fragments of 
Italian Palrcoethnology.” — On the Vatican fauna (continued), by 
M. Ponzi. — Ou the non-periodical movement of a system of 
material points, by M. Valentino. — On strata with Aspido* 
cerra acanlhkumt 0 pp., of Sicily, and their cephalopoda. —On 
the porphyroid quartziferous diorite of Cossato in Biellese, by 
M. Cossa.— On some products of putrefied cerebral substance, 
by M. Selmi. He finds among these the volatile alkaloid tri- 
methylamine. 

May 7.— M. Capellini presented some fmgments of Pahvo- 
ftoiuSf found along with flint implements in the valley of 
Fiore, in a marl of the L#ower Pliocene. In a memoir he 
discusses the distribution of land and water at that epoch, 
and offers some new views on the origin of fauna and flora 
of the Miocene and Pliocene formation in Italy (which origin 
he places in the north-west). He shows that many fossil plants 
found in northern regions appear in Italy in more recent forma- 
tions. — On the scintillation of stars, by M. Respighi. He 
affirms (in opposition to Montigny) that this in its essence is in- 
dependent of the quality of the light of the star. Montigny’s ob- 
servations regard merely the modality of the phenomenon, and 
the question carried into that field belongs rather to physiolo^ 
than to physics. The spectroscope shows that, rigorously speak- 
ing, the variations of colour, especially in Jow stars, are innu- 
merable, even in a second, and it is only by the limited power of 
our senses, the persistence of sensations, &c., that we sucked 
in perceiving distinctly a limited number of the variations, which 
naturally must depend on the greater or less brightness of the 
star, the varied proportion of rays composing its light, the 
means used to diminish the influence of persistence of the imag^ 
and other causes which render the eye less apt to perceive vana- 
tions of colour.— -On the latitude of the Royal Observatory of 
Campidoglio, by M. Respighi. This is 41° 33 } 

Respighi stated that the great work of revision of the declma- 
tlbn of stars of the first to the sixth magnitude, in the zone 21^ 
to 62® N., was well advanced, both as regards observations and 
reductions.— M. Volpicelli presented a second note on the m 
chines invented by M. Belli, and called Duplieators.^Oxi palae- 
ontological discoveries in the Vatican marl, wMch |^ 1 <^ 
refer to the Tertiary period, by M. Pond. He desenbes car- 
bonised trunks of Am$s syhestris^ eaten into by an insect, which 
be names Hyld^um fortoniawsm, res em bl in g the If. ttni of the 
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AoRJbtny of Stlcncee, Sept ii.— Vioe-Admitid Pnris in 
the clwttr. Hie IblkmlBg papers were rend preventive 


frepanatlon in fractures with displacement of splinters of th( 
internal or vitreous table of the cranium, by M. Sedillot — Note 
on intra-mercurial planets, by M. Leverrier, — On the recent 
trombe of Coinces in the X^olret, by M. Faye. This was ver] 
violent, damaging a large number of houses, and lifting ant; 
throwing many people down. — Process for detecting winci 
coloured artificially, by M. Lamattina* The simplest way is t( 
mix 100 grammes of wine with 15 grammes of peroxide of man 
gimese roughly pulverised, stirring the mixture twelve or fifteet 
minute, and filtering through a doable filter. If the wine i 
pure it passes colourless, if it retains its colour it has beei 
coloured artificially. If the peroxide is not pure, but ferruginous 
the iron is dissolv^ ; the fuchsine, if present, forms an insolubl 
combination, which remains in the filter, and the filtered liqui 
has a slightly yellow colour. The residual peroxide is treated wit 
alcohol, acetic acid, and ammonia. — On the orbit of the planet I2;S 
by M. Renan. —Note on a lunar rainbow observed at Roche, conS 
muneof Samt Just (Haute- Vienne), by M. Martin de Brettes. Thfi 
was at 9*50 p.M. on September 2 ; the day had been shower* 
and a mist rose over the river. The centre of the rainbow wS 
north ; mean horizontal diameter about 25®, apparent width M 
bow 2®, colour green yellow ; on close attention it was seen w 
be red exteriorly and violet in the interior. The bow w^ 
slightly elliptical, the vertical semi-diameter longer than tl^ 
horizontal ; this was likely due to the obliquity (45“) of d’rcctifj| 
of the river. The bow seemed very near, a few hundred metres offi 
It was enveloped by a secon'l, 5® off. — Observation of the partia 
eclipse of the moon, September 3, 1876, at the Olrcrvaturyj| 
Toulouse, by M. }*errotiii. — Note on the radiometer, by 
Crookes. He says that most of the experiments recently cljii 
scribed to the Academy arc a repetition of those he himself hjM 
made, and he has also discussed fully the various theories offerefl 
but his researches had not become known, owing to memoN 
to the Royal Society not being published in the Phi/osophim 
lyansartions till twelve or eighteen months after presentSw 
tion. — Researches on some Calamodcndrcce, and on their pi^ 
bablc botanical affinities by M. Renault. — On a block of mijg 
stone found in the eruptive sand of the environs of Beyncs, Iw 
M. Meunier. This confirms the opinion that the eruptive 
is arte'^ian, and constitutes a vertical alluvium. — On the distindf-^' 
ness with which one can see the bottom of the sea from a balloon 
situated at a great height, by M. Moret In an ascent froifi 
Cherbourg with M. Duruof, they observed, at a height of i)702 
metres the bottom of the channel most clearly, though ilg 
depth there must be 60 or 80 metres. Tlie submarine rocl« 
and currents were distinctly revealed. This method might uHf 
utilised for purposes of navigation. 
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THE WOUNDED IN SHOOTING 

S OME time since a well-known public writer excited 
the surprise and anger of a large portion of the com- 
munity by vehemently protesting against the amount of 
animal suffering caused by field-sports, and a long and 
rather bitter controversy ensued. Mr. F reeman’s remarks 
were, if we recollect right, limited to “ hunting," in the 
conventional sense of the word — that is, the chase of the 
fox or the hare with hounds, and many estimable persons 
were not a little shocked to find themselves accused of 
having, nearly all their life-time, been committing the 
grossest cruelty. Whether the principles and practice of 
humanity sustained any benefit by this fierce attack, 
whether the attack was made in the best possible taste, 
and whether in making it Mr. Freeman did not overlook 
a very important consideration (of which, by the way, we 
are not aware that any of his opponents took advantage^ 
are questions we do not here propose to discuss. We ai e 
now led to make a few calculations based on the re- 
turns contained in the Eighteenth and last Report of the 
Board of Inland Revenue ol the number of persons who 
take out licences to kill what the law calls “ game " and 
to carry a gun. This Repoit (which wc may observe is 
one presented to both Houses of Parliament, and can be 
obtained by anybody at her Majesty’s Stationery Office 
for the small sum of sixpence) is undated, but rcfeis to 
the financial years 1873 4, and 1874-5. That for the 
past year (1875-6) is not, we believe, published, or wc 
would gladly avail ourselves of it. However, in the 
Report before us it stands that, in the year 1873-4, 
there were, 132,036 holders of gun licences and 65,846 
holders of licences to kill game. In the year 1874-5 the 
corresponding numbers were 144,278 and 68,079. It 
would not be easy to estimate the number of ‘Miead” 
slain by these pci sons, but theic is no reason why, for 
our present purpose, we should attempt to do so. The 
beast or bird killed by the gun generally dies as speedy 
a death as can possibly be inflicted, and the tenderest 
and most sentimental of hearts cannot complain on the 
score of humanity quoad the victim. But how about 
the wounded — which everyone knows to be many ? Is it 
possible to estimate their number } We think it is ; but 
let us premise that in making the computation we have no 
desire to harrow the feelings of our leaders by a sensa- 
tional description of the miseries which an animal may 
Suffer from the lodging of one or many pellets of shot in 
any part of its body. In some cases they may be frightful, 
m others productive only of a slight degree of pain, 
hardly amounting to more than personal inconvenience ; 
but in striking the balance we may, on the whole, assume 
that acute pain, enduring for some hours or days, is suf- 
fered by every beast or bird which the shot strikes, 
and the shooter does not ** bag.” Now as to the number 
of these wounded. 

Recalling our own shooting days, we should say that a 
man must be an uncommonly good and careful shot who 
does not on an average wound without ** bagging" more 
than three head of game each day that he takes the field. 
Many men will “ lose " that number every day, and by 
VoL. xiY,— No. 362 


‘Hosing" a bird, a hare, or a rabbit, we mean that it has 
fallen to the gun or been hit hard enough to insure its 
capture, had not the retriever, the scent, or the marking 
been bad. But such cases bear no proportion to the 
numbers (of grouse or partridges especially) that are hit 
but not hard enough to be counted “lost." They are 
seen to flinch as they are struck, but that is all ; away 
they go, whether to the next hill-side, into the next field, 
or much further, no one asks, and no one thinks more 
about them. A la t^uerre comme d la guerre. Now 
supposing that all who shoot game are good and careful 
shots, we should have on our estimate each shooter 
wounding his three head per diem ii respective of what he 
brings to bag. But all shots are neither good nor careful, 
therefore we think our estimate cannot be too great, and 
we have also to take in cases of what may be called 
extravagant shooting, where the numbers of wounded 
must transcend any ordinary computation.^ 

Wc have now to reckon the number of days that each 
holder of a game licence may be supposed to shoot. The 
shooting season begins for grouse on August 12, for par- 
tridges on September i, and for pheasants on October i. 
As we do not wish to be guilty of any exaggeration, but 
only to strike a fair average, let us take the partridge- 
shooting season, f.^., from September i to February i, 
inclusive.' Herein wc have twenty-one weeks. It does 
not seem an immoderate assumption to suppose that cadi 
holder of a licence to kill game goes out on an average 
two days a week during that time. Thcie arc, no doubt, 
many men who get no more than two days’ shooting 
throughout the whole season and yet take out a licence ; 
but there must be at least as many, if not more, who are 
not so conscientious and lun the risk of shooting for the 
whole season without paying the duty. The Commis- 
sioners in this \cry Report say (p. 18) of the Game 
Licence, that “ while it is used by game preservers as a 
means of punishing poacheis, there c.in be no doubt that 
among persons of a higher station in life it is very largdy 
j evaded.” Then there is a very considerable number of 
inveterate sportsmen who gQ out day after day throughout 
the whole season — to say nothing ot the grouse shooters 
who, as most of them pay highly for their moors, unques- 
tionably shoot every day they can for a month or six 
weeks. Therefore taking the partridge season as a basis^ 
we think that our assumption of an average of two 
days a week for those twenty-one weeks is not excessive 
This will give an average of forty-two days of shooting 
for each of the 65,846 holders of licences to kill game in 
1873-4, and of the 68,079 in 1874-5. we have 

already shown the likelihood that each ol them wounds 
on an average three head of game per diem, wc therefore 
multiply both of these numbers by 126 (=42x3) and 
we find that in the former of these two years there must 

* One such very recent case wc may cite from the columns of a contem- 
porary (/V/t Sept 33, 1876) In nine days, between llie ist and xsth 

of September, intlusive, oi this year, the M.ahaiajah Diileep Singh, ott his 
e&tate at and near Elveden, killed to hib own gun head of game, oi 
winch 3530 were partridges. Ihis is vouched for by his Highnesvs htad- 
gamekeeper. It is true that there is only one Elveden and one Maharajah 
in this country, and that the fact of its being communicated to a newspaper 
chows that both master au<i man thought the slaughter rather remarkable , 
but instances which appro ich it are not altogether unknown. 

** The Report on whn h we base our calculations is in one respect defective, 
since It does not separate the respective numbers of holders of licences for 
the entire year or for the half-year. Judmng, however, from the amounts 
of duty charged, the latter are about one^tA of the whole I'he majority 
of them are supposed to be duefly schoolboys, and, at they an learning the 
art, they may be justly considered clumsy perfmrmers with the gun, wound- 
ing more than the average of adult shots. 

A A 
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have been 8,296,496, and in the latter 8,577,954 animals 
left wounded. 

Then with regard to the holders of gun licences. It 
docs not seem an excessive estimate to suppose that 
each wounds on an average two animals (birds, almost 
exclusively, in this case) a week throughout the year of 
fifty-two weeks. A great proportion of holders of these 
licences no doubt do not exercise their privilege every 
week. Many of them do so only with the object of pro- 
tecting their crops j but the season for fruit and garden 
vegetables goes on all the summer, say from May to 
September, and the harvest lasts six weeks, while for 
some three weeks before that begins the corn is ripening, 
and is then most attractive to sparrows. A single shot 
into a flock of sparrows will wound many more than it 
kills, and such shots, as our cars tell us, are frequent 
during the day. It does not seem possible to place the 
average number of birds wounded by each holder of a 
gun licence lower than we have done. We have there- 
fore to multiply the number of holders by 104 (= 52 X 2), 
and then we find that in 1873-4 there must have 
been 13,731,744, and in 1874-5, I5)004>9i2 animals left 
wounded by this class of persons. 

Adding the two sets of numbers, wc have a grand total 
for the former of these years, 22,028,2 40, and for the 
latter, 23,582,866 wounded ; while this increase of over 
1,500,000 in one twelvemonth forbids our supposing that 
the next Report would show much, if any, diminution. 

Just as before we purposely abstained /rom distressing 
our readers by dwelling on the effects of all this wound- 
ing, so now we purposely abstain from using any strong 
language, or calling those who shoot by bad names. This 
IS not meant to be a sensational ai tide. Wc are sure in 
our own mind that sportsmen are not by nature cruel — 
very far from it. Yet, if we may trust our figures, here 
arc the plain facts that acute pain of uncertain duiation 
was, in the year ending March 31, 1874, inflicted upon 
over twenty-two viillions of animals, and in the following 
year upon over twenty-three viillions and a half in the 
llritish Islands. Wc are not aware that we possess any 
bias that would make us exaggerate our estimates to pro- 
duce these results. Our only object is to attempt as near 
an approximation to the truth as we can. The figures 
stand for themselves, and if anyone thinks he can furnish 
fairer averages let him give his data for them. We are, 
as it is, willing to guard against any unconscious exagge- 
ration and to knock off more than 10 per cent, of our 
grand totals, so as to say roundly that only twenty 
millions have suffered in each year. But we would invite 
our readers to reflect on the proportion which even that 
number bears to the number of animals which during the 
same time have been subjected to experiment by the 
physiologists of this country. The latter have been by 
mai^ excellent persons held up to obloquy as monsters 
of cfUelty. If this has been done justly what must they 
think of those who use the gun ? 

BLASERNA ON MUSICAL SOUND 
The Theory of Sound in its Relation to Music. By Prof. 

Pietro Blaserna, of the RoyaJ University of Rome. 
^ With Numerous Woodcuts. International Scientific 
Series. (London : Henry S. King & Co., 1876.) 

O F th^many valuable works which have appeared in 
the International Scientific Series, none deal with 
a better subject than that of Prof. Blaserna. ** The 


student of physics,” he says truly in his Preface, 'Moes 
not go much into the study of musical arguments, and our 
artists do not sufficiently understand the very important 
bearing that the laws of sound have upon many musical 
questions.” 

The first three chapters of the book hardly call for de- 
tailed notice. They reproduce the familiar facts of acoustics 
lucidly and succinctly. Vibration, its transmission and 
velocity, echo, noise as contrasted with musical sound 
reinforcement by sympathy, sounding-boards and reso- 
nators, complete the first division of the su bject. The 
second begins with measurements of vibration, graphi- 
cally or by means of the siren. The limits of audible 
sounds are thus determined to lie between 16 and 38,000 
per second ; of the human voice between the 61 vibrations 
of double B is the bass, and the 1,305 of the soprano F 
in alt. 

The importance of uniform pitch is adverted to. Its 
invariable rise, in the course of years, is explained by the 
“tendency of manufacturers of musical instruments, espe- 
cially those made of brass, to raise the pitch continually, 
in order to give a greater brilliancy of tone to their in- 
struments an indictment in which the players might 
justly have been included as well as the manufacturers. 

The harmonic series, and its demonstration by means 
of the sonometer, conclude the fourth chapter. The 
laws of ratios, of interference, and of beats, with their 
resultant notes, occupy the fifth. From these the ancient 
Greek scale, attributed to Pythagoras, is built up, and 
compared with our modern scale, the youngest member 
of which, the minor third, “was only adopted in the 
seventeenth century, with many reservations, together 
with the harmony of the sixth, from which it can be easily 
derived.” 

Of the harmonic seventh (rather awkwardly termed 
throughout “the seventh harmonic”) it is judiciously 
observed that “ to an ear accustomed to our music, it 
may appear unpleasant ; but an unprejudiced examination, 
according to the opinion of some— an opinion with which 
I entirely agree — shows that it is rather strange than un- 
l>leasant ; that in certain special cases it affords very good 
discords and passing chords, and that the strangeness 
arises rather from our want of familiarity with it than 
from its inherent nature. Without wishing to push too 
far forward, and to prophecy what will happen in the 
future, it may be observed that the systematic introduc- 
tion of the harmonic seventh into music would produce 
in it a very deep and almost incalculable revolution, a 
revolution which docs not seem justifiable, because, for 
our magnificent musical system, another would be sub- 
stituted, perhaps as magnificent, but certainly not better, 
and probably worse, at any rate more artificial.” 

Helmholtz^s double siren is described at some length, 
and illustrated by numerical examples, carrying the 
student on to chords of three or more notes ; the marked 
difference in character between the major and minor com- 
mon chords being attributed to the disturbing effect of the 
resultant notes in the latter, which is absent in the former. 
Even Mozart shows “a certain reluctance to use the 
minor as a closing chord. It may be that the most highly 
gifted musical natures have, as it were, felt beforehand 
that which theory has since been able to explain in a 
simple and conclusive way.” Discords and their contrast 
with concordant intervals lead to a comparison of music 
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with the other fine arts, and to a sketch of its history, 
which is less satisfactory than other portions of the 
work. The following account of Hebrew music is quaint 
in the extreme David and Solomon were very musical. 
They composed psalms full of inspiration, and evidently 
intended to be sung. To the latter is due the magni- 
ficent organisation of the singing in the Temple at 
Jerusalem. He founded a school for singers, and a 
considerable band, which at last reached the number of 
4,000 trumpeters.’' The “Lyre of Orpheus,” and the 
ratios derived from its traditional four strings, are far 
more fully explained. The Ambrosian and Gregorian 
scales follow, as well as the first attempts at polyphonic 
music in the tenth and eleventh centuries. Guy d’Arezzo 
is still credited with the invention of modern notation, 
though he really only used “ neumas ” and two clef lines, 
or staves, one yellow and one red. Luther, who doubtless 
was a musician, is accepted as the reformer of music as 
well as of the church. The modern and Pythagorean 
scales ate numerically compared, and then transposition 
and modulation lead to a description of temperament. 
“ The temperate scale,” as it is here termed, “ starts with 
the principle of making no distinction between the major 
and minor tone, of confounding the major semitone with 
the minor, and of considering the sharp of a note as equal 
to the flat of the succeeding note ; so that all the notes 
of an octave are reduced to twelve only, which are con- 
sidered equidistant from each other.” 

The difficulties in the way of true intonation, especially 
in the case of keyed instruments, arc fairly stated, and 
the writer concludes with a remark in which we cordially 
sympathise : — “ It docs not, therefore, appear impossible, 
or even really difficult, for the full orchestra and chorus to 
perform a piece of music in the exact scale.” 

The subject of the eighth chapter is quality or “ Timbre,” 
in which Helmholtz’s views are expounded and illustrated 
by good diagrams of optical and graphical methods, and 
of Koenig’s ingenious apparatus. The last section draws 
distinctions between music as a science and as an art, 
and between Italian and German music ; giving a re- 
markably fair estimate of Rossini’s position as a melodist, 
rather than as a scientific musician, and on the other hand 
a deserved tribute of praise to the lofty character and 
deep dramatic feeling which, “ notwithstanding some too 
realistic exaggerations, and some trivialities,” mark the 
compositions of Richard Wagner. 

On the whole, this volume is easily and clearly 
written, although, as already noted, it is rather sketchy 
and hurried in the historical part. There are other minor 
typographical, or probably translator’s, oversights, such as 
*I'erpandro for Terpander, Cornue for Cornu, Orlando 
Tasso for Orlando Lasso, and harmonicon for harmonium. 
But it affords a readable rhumS of a subject which is daily 
>^sing scientific, as well as in purely artistic interest. 
W. H. SlONfi 


n 7? BOOKS ON LANGUAGE 

n ^ Mixed Languages. By J. C. Clous 

On - Longmans, Green, and Co., 1870.) 

Method of Learning Foreion La 
By L. J. V. Geiard. (Leicester ; 1876.) 

I existence of mixed languages is one of the vex 
questions of Comparative Philology. By a mix 
anguage is meant a language in which the grammars 


two or more different languages have been fused together^ 
not one in which the vocabulary is of a heterogeneous 
character. Mixed languages in the latter sense are, of 
course, plentiful enough ; in fact there are languages like 
the Basque or the Telugu, in which the proportion of 
borrowed words is larger than that of native words. 
But though words may be borrowed, it is a grave question 
whether the expression of grammatical relations can be> 
and modern philology has been inclined to deny the 
possibility of such an occurrence. The grammar of one 
speech may be influenced by that of another, existing 
machinery being adapted to express grammatical concep- 
tions introduced from abroad, or foreign modes of form- 
ing the sentence being imitated, and the idioms of one 
language may even be adopted by another, but anything 
beyond this is extremely unlikely. It is in grammar 
and structure that languages differ from one another ; the 
expression of the relations of grammar embodies the mode 
in which a particular community thinks, and a change in 
their expression is equivalent to a change in the mode of 
thinking. And this mode of thinking is the result of a 
long succession of past experiences and stereotyped 
habits of thought. 

Mr. Clough boldly challenges the orthodox view of the 
impossibility of mixed languages. He endeavours to 
support his heresy by an appeal to contrary instances* 
Thus he points to jargons like the Chinook, or Pigeon- 
English, to languages like Maltese or Hindustani, which 
have grown out of jargons, and finally to independent 
foims of speech like Turkish or Persian, in which he 
believes he finds examples of mixed languages. But he 
does not always distinguish between mixture in the 
grammar and in the vocabulary, or between the borrow- 
ing of idioms and of grammatical conceptions. Hence 
a large pari of his book, that which deals with languages 
like the Keltic, the Romanic, and the Teutonic, is quite 
beside the point. On the other hand, he has omitted to 
notice some very important cases of an apparently 
mixed grammar, such as the Pahlavi of ancient Persia, 
the Assamese and kindred dialects of Northern India, 
and the Sub-Semitic languages of Africa, A full dis- 
cussion of the phenomena presented by these might lead 
to a modification of the orthodox doctrine, at all events 
so far as the flexion of the noun is concerned. As 
it is, Mr. Clough has brought forward a good deal of 
pertinent matter, though a larger amount of what has 
nothing to do with the question in dispute. The whole 
of the second part of his book, for example, which 
relates to English, might easily have been spared. The 
book, however, is full of information, and the facts col- 
lected are usually accurate. 

M. Gerard has reprinted a lecture delivered by him at 
the Leicester Museum, on the scientific, and therefore the 
natural, way of learning foreign languages. The lecture 
is an excellent one, at once original, clear, and practical 
M. Gerard is no friend to existing systems of teaching 
French and German, and he is undoubtedly right in his 
belief that their failure is due to a neglect of the way in 
which children learn their own or a foreign tongue. In* 
stead of beginning by studying the rules of grammar and 
loading the memory with lists of isolated words, the child 
speaks in sentences, and only gradually leaiHs to distin- 
guish the several words of a sentence and the parts of 



504 


NATURE 


\0 ct , 5, 1876 


speech to which they belong. To learn to speak a foreign 
language by reading a grammar and writing exercises is 
an impossibility. We must imitate the procedure of the 
child, and be content to follow the same method in 
learning a new language that we followed when learning 
our own. The essence of a language is its idioms ; no 
amount of grammatical study will teach us these. The 
study of grammar should come after our acquisition of a 
language, not before it. 

M. Gerard defines his method as follows : — “ We must 
accustom ourselves to the expression of ideas in the lan- 
guage we wish to learn by comparing it with their expres- 
sion in our own, until we are able, through imitation and 
analogy, to express them in our own. In other words, we 
must understand the language and think in it before we 
use it.” Understanding a language means reading and 
hearing it ; using a language means speaking and writing 
it. Hence the course of study recommended by M. 
Gerard comprises the four distinct processes of reading, 
hearing, speaking, and writing, reading coming first and 
writing last. If reading is the primary object in learning 
a new language, M. Gerard's course is undoubtedly the 
right one, but if speaking is rather aimed at, we think it a 
mistake to make reading precede. What is heard will 
then have to be translated into the language of the eye 
before it is understood, and this will be a sciious im- 
pediment to the leainer. M 01 cover, a language consists 
in the phonetic sounds by which it is conveyed, not in 
the symbols whereby these sounds are expressed on 
paper. Learning to read should follow learning to speak, 
as it does in the case of children. With this single excep- 
tion, we can heartily endorse all M. Gerard’s recommen- 
dations ; they arc founded upon nature and reason, and 
their practical efficiency has already been proved. Espe* 
cially noticeable are his remarks on the use of transla- 
tions ; a dictionary is desirable only when we have ac- 
quired a fair elementary knowledge of a language and its 
forms of expression. Language starts with the sentence, 
not with the isolated word. A. H. Sayce 


BOOK SHELF 

The School Manual of Geology. 15 y J. Beetc Jukes, 
M.A., F.K.S., late Director of the Geological Survey of 
Ireland. Third Edition, revised and enlarged, edited 
by A. J. Jukes- Browne, B.A., F.G.S. (Edinburgh : A. 
and C. Black, 1876.) 

The late Prof. Jukes’s admirable “School Manual of 
Geology ” is already so favourably known to teachers of 
the science, lor the clearness of its style, the accuracy of 
its information, and the abundance and excellence of its 
illustrations, that, in welcoming the appearance of a third 
edition of the work, we shall confine ourselves to a few 
remarks upon the changes which the editor has found 
necessary to make in it. In doing so, we have again to 
command Mr. Jukes- Browne’s skill in so well maintaining 
the distinctive characters of his uncle’s work, while not 
hesitating to introduce such new matter as is demanded 
by the progress of the science. 

In revising the chapter on igneous rocks, the editor 
acknowledges the assistance he has received from the 
Rtv. T. G. Bonney. The principle of classification which 
he adopts — ^that, namely, of grouping the rocks, not 
according to one set of characters only, but on the basis 
both of theif mineralogical constitution and their minute 
structiure — we consider imexceptionable. To some of the 
definitions adopted in this chapter we must however de- 


inur, as for example to those of andesite, porphyrfte, and 
diorite, in all of which the essential felspar is stated to be 
oli^oclase. As petrographers are not in possession of any 
ready means for determining the exact variety of felspar 
in a rock, in the absence of a complete chemical analysis 
of it, such a distinction becomes almost entirely useless in 
practice. Most continental writers avoid this difficulty 
by applying the same general terms to all such rocks as 
are shown, by microscopic examination or otherwise, to 
have any variety of the plagioclasc felspars as their pre- 
dominant constituent. We must also confess to grave 
doubts as to whether the revival of the obsolete term 
leucilite is warranted either by necessity or convenience. 

In respect to that long- vexed question of geology, the 
limit between the Silutian and Cambrian systems, we 
think that Mr. Jukes-Browne has exercised a very wise 
discretion. He has in the present edition adopted the 
judicious compromise between the claims of Murchi- 
son and Sedgwick, which was long ago suggested by 
Lyell and Pliillips, and has received such able sup- 
port from the lesearchcs of Salter and Hicks. If con- 
venience and scientific truth arc not to be wholly sacri- 
ficed to the desire to do homage to the memory of an 
individual, it is quite time that the aggrandised empire of 
Siluria should be resolved into its proper elements, and 
that these should resume their due place in the brother- 
hood of formations. 

In introducing some necessary changes into the chapter 
on the Glacial period, the editor has wisely avoided too 
hastily adopting any of the crude speculations which 
have recently been advanced on the subject. The state- 
ment, however, that the till of Scotland is of older date 
than the boulder clay of the English Midland Counties 
surely stands in need of some modification. 

We heartily congratulate the editor and publishers of 
this very useful little manual on the well-merited success 
which it has attained. 

Geology: i/s Itifluctue on Modern Beliefs. Being a 

Popular Sketch of its Scientific Teachings and Eco- 
nomic Bearings. By David Page, LL.D,, F.G.S. 

(Edinburgh and London : William Blackwood and 

Sons, 1876.) 

Under the above title Dr. Page has published two essays 
which are devoted to an exposition of the chief scientific 
results, and a vindication of the economic value and im- 
portance, of geological research. The somewhat rhetorical 
style of these essays is sufficiently accounted for by the 
fact that they were originally prepared by their author as 
popular lectures for an Edinburgh audience — a disposition 
of them which was frustrated by his ill-health. Dr. Page 
has very effectively grouped, and eloquently sustained his 
several theses, while many of the chief points of his dis- 
courses are rendered more telling by admirably chosen 
illustrations from the immediate neighbourhood of the 
city in which the lectures were to have been delivered. In 
one or two instances, however, we notice that the author 
has not succeeded in avoiding the danger of making his 
generalisations of too sweeping a character— as for 
example when he informs us, without any qualification, 
that “ men need not search for the veined marbles of the 
metamorphic rocks in tertiary beds, for metalliferous 
veins in secondary strata, nor for workable coal-seams in 
the Old Red Sandstone and Silurian systems.” 

Tlu Law of Storms Considered Pt actually. By^W. H. 

Rosser. (London : Chas. Wilson, 1876.) 

We have read this little book with very great pleasure, 
and can strongly recommend it to the navigator as giving 
briefly, but pleasantly and intelligently, an account of the 
history of the law of storms, down to the present time, 
inclusive of the various theories which have been pro- 
pounded. The book is also to be commended as evincmg 
throughout a remarkable justness of criticism, of which 
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he criticism on Prof. Blasius* recent book on storms may 
)e cited as an illustration, and a close adherence to its 
ext, viz., storms practically considered. 

LETTERS TO THE EDITOR 

' Tlu Editor does not hold himself responsible for opinions expressed 
by his cotrespondetUs, Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 
No notice is taken of anonymous communications^ 

Force 


of light with which to bridge over this gap. If the moon had 
onlya diameter of 2^ its intrinsic lustre would be 240 times greater 
than it is, and the intensity would probably be such as would 
cause the observer involuntarily to avert his eyes when seen sud- 
denly, even in full twilight ; still, T do not think the meteor had 
much less light than such an object would have. The glare was 
of the colour, and closely resembled, a very vivid flash of light- 
ning, for which it was mistaken by many persons. 

John I. Plummer 

Orwell Park Observatory, September 27 

The Age of Palaeolithic Man 


In his valuable lecture on force at Glasgow, reported in In the extremely interesting communication on this subject 
Nature, vol. xiv., p. 459, Prof. Tail did great service by which Mr. Skertchlcy has made to Nature, vol. xiv. p. 448, 

insisting on the duty of precision and consistency in the use of there are one or two points on which I should like to say a few 

this as of other scientific terms, and showed dearly how the word words. 

“ force ” may be used precisely and consistently. My reason for First, in approaching Ibis subject and endeavouring to find 
troubling you with this communication is that I am unable to out the whole truth let us in starting have nothing but the truth, 
identify this use of the word with Newton’s, on the assumption A human lionc, a fibula, was certainly found beneath glacial 
that the English equivalent for Newton’s z'/i- is “force.” clay in the Victoria Cave at Settle, but so far fw implements 

As the same difficulty has probably occurred to other readers have turned up from that ancient horizon. This is a simple 
of Nature, I should be glad if Prof. Tait would kindly tell us inadvertence wJiich does not in any way affect the strength of 
through your columns what are the equivalents in English for the Mr. Skertchlcy’s position, hut I am anxious to correct it and as 
phrases (i) vis, (2) vis iusita, (3) vis impressa, each of which is it were strangle it at the birth lest cuckoo-like it should shoulder 
used in Newton’s “ Principia.” kindred but legitimate statements out into the cold. 

the phrase I'h insita — if forre is the English for vis — is not Mr. Skerlchlcy’s remarkable discovery consists in the finding 

%jjaeaning of the word “ force ” implied which is wider than and of })aLcolithic implements beneath the great chalky boulder clay 
mdusdve of the meaning of vis imt>ressa? P. T. Main of Mr. Searles V. Wood, jun., which is the so-called East 

Anglian up])er boulder clay, and this, as Mr Skertchlcy says, 

and as 1 believe Mr. Searles Wood holds, and with which I 
An Intra-Mcrcunal Planet certainly agree, is probably as old as the Lancashire lower 

The discussion as to the existence of a planet within the orbit boulder clay or till. And thi^s Lancashire till is undoubtedly of 

of Mercury leads me to communicate an obacvvation made many the same age as the till of Scotland, as all authorities ailmit. 
years ago, which 1 believe nothing but the existence of an un- Moreover this till is generally admitted to be the product of the 
known planet between us and the sun can explain. On Sunday, great ice-sheet of Scotland and the North of England. Wc are 
January 2f), 1 800, the sun rose in a fog in London, so that he could therefore landed at the conclusion that implements have been 
be steadily looked at as if through a dark glass. Soon after found in beds which are probably of earlier age than the Scottish 
eight o’clock a perfectly round black object was seen by four ice-sheet, a conclusion in which I cannot but heartily concur, 
persons, including myself, clearly defined upon the lower half, Mr. Skertcldcy does not state this directly, but I presume this is 
according to my recollection, of the Min’s disc. It passed slowly the legitimate inference to be drawn from his statements, and 
across his face and made its egre.«-.s at about half-past nine a.m. one which he would himself admit. 

Ill apparent si/c it v as equal to the representations I have seen There can be no doubt that this is very strong and corrobora- 
of Mercury in transit. F. A. Iv. Ku.ssell live evidence of the general views so ably urged by my friend, 

Pembroke I^odge, Richmond Park, September 30 Mr. James Geikie, that all palxolitliic implements and the fauna 

associated with them are of inter-glacial age. It may seem 

captious after having been led to the battle by so able a general, 
Brilliant Meteor and having driven the enemy so far falready, to grumble at his 

The brilliant meteor of September 24 was well seen in the stopping short in the pursuit, yet such is the object of my present 
neighbourhood of Ipswich, and as the observation of it was remarks. And I would wish to point out that there are heights, 
difficult in the absence of stars, the following notes may be use- or rather depths, which may yet be advantageously sealed to the 
ful. It was first seen at 6h. 31m. 15s. L.M.T., and the train further discomfiture of the foe. 

was visible as a luminous cloud until 6h. 47m, 3s. L.M.T. Mr, J. Geikie has not ventured to carry the age of the bulk of 
The course had a length of about 25”, which was described in the palaiolithic beds further back than the time immediately jwc- 
three seconds, and made an angle of 80^' with the horizon. By ceedin^^Ha^ great Scottish ice-sheet. He appears to regard the 
means of the train which it left behind, it was possible to fix the “great submergence” which followed this as the chief cause for 
point of disappearance with considerable accuracy, namely: the removal from certain areas of the remains of men and animals 
altitude, 14^’ 6' ; azimuth reckoned from south towards east, which peopled them in inter-glacial times. “ The pala*ulitluc 
54" 16'. At this time Saturn was visible, having an altitude of gravels of the south-east of England . . . are contemporaneous 
10* 56 ^ azimuth 53® 15', with those ancient valley-gravels of Scotland which overlie the 

For purposes ofdescription the course may be divided into three till and boulder-clay, and which are themselves partially re- 
portions, rouglily equal. In the first portion the meteor had a arranged and covered with marine deposits belonging to the time 
uniform brightness somewhat greater than a first magnitude star, of the great submergence.” ^ He certainly once “ puts his hand 
I»ut during the second portion it rapidly increased to many limes to the (ice-) plough.” “ No doubt, however, portions . . . e-spe- 
the brightness of Venus, and almost suddenly diminished to its cially in the districts south of the Thames, may date back to the 
former magnitude. In the third portion it again increased in earlier warm periods of the glacial epoch, and thus be contem- 
brilliancy, considerably exceeding its former maximum, and was poraneous with the fresh- water beds in the Scottish till ; while 
suddenly extinguished without bursting. This third portion ordy some may go back even to pre-glacial ages;” but he iramc- 
was marked by the train estimated about 6® long, with a scarcely diatcly “ looks back ” to the sea of the great submergence a«j»the 
perceptible breadth. During the sixteen minutes that the train great destroyer of palaeolithic records. “ After the great ice- 
was visible it drifted about 12** northwards, losing gradually its sheet shrank back and the till and boulder clay had been de- 
definite outline. Direction of wind, south-south-west posited, a land-surface existed, rivers flowed down the valleys, and 

The diameter of the disc was certainly not greater than 2', plants and animals clothed and peopled the country . In Scotland 
and the form was pear-shaped, though not very prolonged, the fluviatile deposits belonging to that period have been subjected 
leaving the observer with the idea that the peculiarity of form to great denudation, but in one place at least they have yielded 
^ merely due to the persistence of the impression on the nnimal remains, frogs and water-rats. But if the country had 
retina. It is very difficult to estimate its maximum brightness “ever been submerged after the withdrawal of the ice from the 
accurately, as the heavens afford us no object with which to low grounds, there is good reason to believe that the presence of 
comply it, I have recently shown that Venus has o^y ei^lh the relics of palaeolithic man and remains of the animals with 
part of the light of the full moon, and there is no other standard * *' The Great Ice Age,*' pp. 


NATURE 


{Oct, 5, 1876 


506 


which he was associated would have occurred in the valley- 
gravels of Scotland, Ireland, and the northern and midland 
counties of England, just as in those of the south-east.” Mr. 
Gcikie makes a similar statement in his preface : — “ A wide land- 
surface existed in the British area after the disappearance of the 
ice* sheet and before the period of great submergence and he 
cites the discovery of the human fibula under glacial clay in the 
Victoria Cave in confirmation. 

^ It has always seemed to me that in discarding the power of 
the ice-sheet lor that of the great submergence” as an agent for 
the removal of all traces of an earlier fauna, Mr. Geikie, when 
attacking the tree of prejudice, has cast down his axe and taken 
up a whittle. Apart from the very doubtful extent and depth 
of the submergence, its destructive powers cannot for complete- 
ness be compared to that of the grinding of an ice-sheet In a 
submergence, even if the beating of the surf destroyed all super- 
ficial deiiosits— a supposition which,if applied, a coast so abound- 
ing in land-locked and sheltered firths as Scotland partly sub- 
merged would present, is in the highest degree improbable — the 
rivers at least would carry down carcases into secure resting- 
places and entomb them in estuary mud, and it would be most 
unlikely that no such relics should be preserved when the land 
rose again. But, on the other hand, it is difficult to believe that 
any organic remains could escape the grinding of an ice-sheet 
if continued through a long period. 

In the Victoria. Cave, at any rate, the surroundings are such that 
nothing but an ice-sheet could have sealed up with glacial clay the 
remains discovered by the Committee. The valley lies close by, but 
is 900 fett deeper, and no advance of a mere valley glacier in the 
supposed later increase of glacial conditions could have brought 
the boulders to that height. The form and situation of the hill 
near the top of which the cave lies is such, that no small ice- 
field could have formed on it and brought this glacial lUbris. 
The origin of the boulders, their position, the ice-scratches on 
the rocks hard by, all point to the time of greatest glaciation 
when the whole district probably was covered in with ice and 
snow of great thickness. And the agent which closed the 
cavern and concealed the animals within it must have been the 
same which swept the country clean of their remains all around 
further than the eye can reach. 

To sum up, the direct evidences as yet found to support, by 
actual infraposilion, the inter-glacial age of paleolithic man and 
of the fauna with which he is associated, are as follows ; — 

1. Victoria Cave, Settle : — A human Jihula under glacial till, 
and associated with KUphas antujuuSf Rhinoceros IcMorhinuSf 
Hyena, Hippopotamus, &c. ' 

2 At Wetzikon, Canton Zurich, a piece of lignite containing 
basket-work lying ^neath glacial deposits, and associated with 
PJephas antiquus and Rhinoceros leptorhinus,^ 

3. Near Brandon, Suffolk, implements^ with bones not yet 
determined, in brick-earth beneath the great chalky boulder- 
clay of East Anglia. 

There is nothing in any of these instances to support the 
notion that this particular fauna lived subsequently to the age of 
the Scottish ice-sheet and immediately prior to a great submer- 
gence. 

The Settle till is undoubtedly of the age of the ice-sheet. 
The Wetzikon lignite lies upon a glacial till beneath a river 
gravel, and upon that are huge angular erratic blocks, ” clearly 
indicating the presence of a great glacier posterior in dale to the 
organic remains.” ^ 

The Brandon implements are beneath the chalky boulder clay 
which Mr. Searles Wood, jun., believes to be the product of an 
ice-sheet, though partly deposited beneath the sea, a condition 
which is incompatible with the co-existence of a great submer- 
gence. 

After, and in sole opposiiion to, such evidence, we can hardly 
contentedly take the existence of frog and water-rat as upholding 
the Dresence of paleolithic man and his congeners in times later 
than the great ice-sheet of Scotland. The Arctic mammals are, 
of course, out of court and cannot be taken as evidence, for it is 
highly probable that they returned with the retreat of the ice ; 
but, so far, we have no evidence that this was the case with the 
more tropical animals. 

My friend Mr. James Geikie will, 1 am sure, take these sug- 

» **The Relation of Man to the Ice-sheet in the North of England," 
NATUaa, vol. ix., p. *4, 1873 ; also " Settle Caves Exploration," Bril. Assoc. 
Reports for 1874 s^d 1875. 

> Rdtimej^er ; Archiv far Anihropologiet 1875; also Naturx, vol. xiii. 

; ^'Antiquity of Man," p. 368. 


gestions in the friendly spirit in which they are offered. My 
chief reason for bringing them forward is that we hear that a 
new edition of his valuable work is in preparation, and it will 
be a loss to geology if this matter be not fully discussed by one 
who is so well able to handle the subject in all its bearing*?, ] 
Meanwhile, we are deeply indebted to him for progress already' 
made, and also to my friend Mr. Skertchley for this important i 
addition to the evidence and the perspicuous manner in which 1 
he has brought it before us. R. H. Tiddeman ! 


The Flame of Chloride of Sodium in a Common Coal) 
Fire J 

Some time' ago a correspondent of Nature (vol. xiii. p. 287) 
inquired for an explanation of the fact that while common salt* 
(chloride of sodium) colours the fiame of an ordinary spirit-lamp 
yellow, the same substance thrown upon a common .coal fiie '^ 
gives rise to a blue flame. In the next number (p. 306) Dr. ^ 
Schuster stated that the origin of the blue flame was still involved ' 
in mystery, and (if my memory is correct, for I have not the ^ 
number at hand) that he and Prof. Schorlemmer had been en- 
gaged in an investigation of the same. , 

Dr. Schuster’s letter shows that the question is not an unim- 
portant one ; and as I have lately made a few experiments 
which seem to confirm an explanation which occurred to me at 
the time, 1 send a short description of them. 

The theory I put forwaid is that the blue flame noticed when 
salt is thrown upon a coal fire (of bituminous coal) is possibljf^i 
due to the presence of carbonic o,\idi ((>0), produced by a series 
of reactions, through which the common salt is converted into, 
first, sulphate, and then sulphide of sodium, as in the manufac- 
ture of crude caibimate of sodium {black ai.h)^ all the reactions 
being simply carried out in one furnace instead of two. 

Leblanc’s process consists in— i. Convening common salt into 
sulphate of sodium, 2. The “sah cake” is then mixed with 
coal and limestone, placed in a furnace and heated strongly, 
during which process a blue Jlame of carbonic oxide h obseri'ed to 
play upon the surface. 

Now in the case wc have under consideration, the only differ- 
ence is that the salt is first convened into sulphate by the oxi- 
dation of the iron pjritei., from which no coal is free (and, in 
fact, it has been proj)osed to use such a pi ocess commercially, 
viz., by roasting common salt with iron pyntes). 

At this stage, then, the rc.action going on in the fire will be 
expressed by the cijuation — 

4NaCl + 2 KcS + — 2Naj)S()| -t- Ee.203 CI4. 

Almost simultaneously with this, the carbon of the coal conics 
into play, reducing the sulphate of sodium to sulphide, thus — 
NagSO^ + C4 — Na^S + 4CO (carbonic oxide). 

Of course were any substance present answering to the lime- 
stone used in practice, as may occur in the ash, we should have 
the full conversion to “ black ash,” vi/. : — 
fiNagS -f SCaCO;, + Cg “ 6Na5jC03 + 6CaS + 2CaO + 4CO, 
with a further evolution of carbonic oxide. 

1 need not say that carbonic oxide burns with a violet blue 
flame perfectly indistinguishable fiom that produced by throwing 
salt into a bituminous coal fire. This may be proved at once by 
experimenting with a fire of anthracite.^ which itself only gives 
the slight lambent blue flame of carbonic oxide. The presence 
of salt makes no difference whatever in the colour of this flame, 
and it is difficult indeed to determine whether the salt is ignited 
at all. The difference in the two cases is just this ; — A common 
coal fire has usually a large, bright, or smoky flame. Salt 
thrown on it diminishes its size and brightness by robbing it ot 
free carbon or hydrocarbon — which gave it those qualities, and 
which is derived from the volatile matter— as in the reactions 
above set forth, the result being the production ( f carbonic oxide. 

In the case of anthracite, however, the free carbon is absent ; 
but Ae carbonic oxide exists, and is equally apparent before and 
after the addition of salt. It is possible that the heat, instead of 
volatilising the sodium compounds and so giving the yellow 
flame, is expended in effecting the new chemical transformations. 

In the caw of a spirit-lamp or of a Bunsen burner there is no 
supply of carbon, nor is there any iron pyrites to be converted 
into*^ sulphuric acid, consequently the above complicated process 
cannot take place, and the flame only shows the sodium colora- 
tion. , . 1. • 

The following laboratory expenments were made with a view 
to.test the accuracy of these speculations • 
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1. A little common salt was placed in a crucible, inclosed in 
a jacket, and exposed to the Bunsen flame. The fringe of flame 
appearing above the crucible was of course coloured most in- 
tensely yellow. 

2. A similar arrangement was made, only that the crucible 
contained a mixture of common salt and powdered charcoal. 
Although the crucible was heated to a redness the flame had lost 
most notably its intense yellow colour and occasionally a slight 
blue tinge appeared around the edge. This last I do not lay 
much stress on, as it might be merely due to the Bunsen flame ; 
but the diminution of the sodium colour could not be overlooked. 

3. The crucible was now filled with a mixture of salt and 
powdered charcoal, together with a very little of sulphide of iron 
(in fact, the substance used for the preparation of sulphuretted 
hydrogen), and exposed over the Bunsen burner as before. In 
this case the sodium coloiation almost completely disappeared, 
while the blue flame became very disilinct indeed. 

No difference could be ol)served, whether the air was turned 
on or off the burner, in these experiments. 

When the above mixtures were exposed on i-klatinum wire in 
the miked flame, they only gave the sodium colour. This is 
doubtless to be ascribed to the stronger heat volatilising some of 
the sodium salt before it had time to enter into the necessary 
changes. This is the more likely, because mixtures made with 
just the slightest trace of salt gave the yellow colour in the 
naked flame, while the mixtures used in the crucible as de- 
scribed, and which gave the blue colour, contained /ully 50 per 
cent, of salt. 

Dr. Schuster, in the note already mentioned, refers to a paper 
by Dr. Gladstone {PhiL 1862, vol. xxiv., p. 4 I 7 )» on the 

similar behaviour of certain metallic chlorides m imparting a 
blue or violet colour to flames of various kinds. I find that in 
this paper the violet colour given by the chlorides of potassium, 
sodium, and barium, in the flame of red-hot coals is noticed, 
Dr. Gladstone remarks, however, that ** a doubt must rest on 
such observations made with a common coal fire, as it is quite 
conceivable that these chlorides may give up their chlorine to 
the alkalies or earths of the ash. 

It struck me that it would have some bearing on the matter, 
to ascertain if other salts of sodium exhibit the same phenome- 
non. On Jrial I find that there is no diffeience. 

A little pure sulphate or carbonate of sodium thrown on a 
coal fire produces exactly the same blue flame as common salt, 
both with ordinary coal and with anthracite. These salts, in 
the flame of the Bunsen or the spiiit-lamp, give the strong 
yellow flame of sodium at once. It is clear that their behaviour 
on hot coals is explainable in exactly the same way as that of 
common salt, viz., by the production of carbonic oxide. It is 
inferable, therefore, that the blue flame of common salt is not 
to be ascribed solely to some property inherent in chlorides alone ; 
and tlie solution I have proposed seems the more plausible. 

A correspondent in Natukk suggested the probable formation 
by a reaction between common salt and copper pyrites in the coal, 
of chloride of copper, and that the last would give the blue 
flame. However, it is iron pyrites, and not copper pyrites, that 
occurs in coal ; and, moreover, the flame of copper chloride is 
bluish green, and not blue. Edward T. Hardman, 

Kilkenny Her Majesty’s Geological Survey 


OUR ASTRONOMICAL COLUMN 

The Intra-Mercurial Planet Question.— -Not- 
withstanding the suspicious aspect of the spot remarked 
^pon the sun’s disk by Weber at Peckeloh, on the after- 
noon of April 4, 1876, as it is described by him in his 
letters to Profs. Heis and Wolf, it would appear that it 
relegated to that class of ordinary solar spots 
which are better defined than in the majority of cases, 
and continue visible but a short time. A letter has been 
a^ressed to the Abbd Moigno by Senor Ventosa, of the 
Observatory at Madrid, containing a very definite obser- 
vation of a spot on that day which was evidently the one 
noticed at Peckeloh. A similar letter to Prof. Peters is 
published in Ast Nach,^ No. 2106. 

It is not, perhaps, generally known in the astronomical 
world that the systematic observation of the sun’s disk 
lorms one of the routine subjects to which attention is 
airecced at the Madrid Observatory, The observations 
are made daily with the large Merz-Equatoreal, projecting 


the image of the sun upon a screen so as to present one 
of considerable diameter. The hcliographic positions of 
the spots are determined on the method adopted by the 
late Mr. Carrington on the image projected by the finder, 
which is provided with a suitable reticule, and, whenever 
possible, their distances from the limb arc measured 
directly with the large telescope. The drawings are 
made by hand. 

After noon on April 3 the sun was without spot, a group 
of facula only being visible very near the .S.W. I'mb. But on 
the morning of April 4 there was a small spot, a simple 
nucleus without penumbra, of an apparently elliptical 
figure, with a small fatula on the N.W. side (pure nucleo 
sin penumbra, de figuia eliptica aparentemente, y con une 
fitcula pequena por el Jado N.O.) ; this was very well ob- 
served. Cirrus was scattered over parts of the sky, but 
the images were well defined. The observations gave the 
following results : — 

April 3 at 22h. 9m. 54s. M.T., at Madrid, angle of posi- 
tion of the spot, 76° 43', distance from the centre of the 
disc 8f8"*9, the sun’s semi-diameter being taken at 960" 9. 
At 22h. 24in. direct measure of the distanre of the spot 
from the sun’s limb gave 147^^, consequently 814' for the 
distance from the centre. The dimensions of the spot 
were 4" X 2". 

April 5, after noon, the sun was again without spot ; the 
most remarkable object was a bright facula very near the 
N.E. limb. It will be seen that the first Madrid observa- 
tion was made 5h. 7m. previous to that at Peckeloh. 

The opinion expressed by M. Leverrier before receiving 
the Madrid observation, that certain problematical solar- 
spot observations upon record might accord with a revo- 
lution of an intra-mercurial planet in about twenty-eight 
days, in which case an inferior conjunction might fall on 
the 2nd or 3rd of the present month, has been constiued 
into a definite prediction of a transit of the so-called 
Vulcan, on one of those days, a prediction which M. 
Leverrier distinctly repudiates, though it has been widely 
circulated by the daily press in and out of France. 'J'he 
rejection of the observation of April 4 in the present year 
leaves us in doubt again as to what period will correspond 
to the most reliable data, assuming the existence of an 
inter-mercurial planet. 

Mr. Wray’s observations about midsummer, 1847, and 
others of hardly less authority, require explanation. It 
is impossible to repudiate them, but whether referable to 
the passage of planetary or cometary bodies, must remain 
for future decision. 

The Vartarle Star, Algol.— The following arc 
Greenwich times of visible geocentric minima of Algol 
to the end of the year, calculated from the elements in 
Prof. SchSnfeld’s latest catalogue of variable stars : — 


Oct.J 20 

h. m. 

16 42 

Dec. 2 . 

h. m. 

. 16 55 

23 . 

. 13 21 

5 . 

• 13 44 

26 . 

. 10 20 

8 . 

• 10 33 

29 . 

7 8 

11 

7 22 

Nov. 12 

■ IS 13 

22 . 

. 18 38 

15 . 

12 2 

25 . 

. 15 26 

18 . 

. 8 SI 

28 . 

12 15 

21 .. 

• 5 40 




The Minor Planet.s. — It appears by a telegram from 
Vienna in the Paris Bulletin International, of September 
23, that Herr Palisa, of the Observatory at Pola, has re- 
covered No. 66 of the group of small planets — Maia — 
detected by Mr. Tuttle, at Cambridge, U.S., though at 
some distance from the position given in the Berliner 
Jahrbuch for 1878. 

The following names are proposed for recent dis- 
coveries No. 165, discovered August 9, 1876, Loreley j 
No, 166, August 15, Rhodope ; No. 167, August 28, 
Urda. Nos. 168 and 169 are announced ;lthe former was 
detected by Prof. Watson on September 27, and the latter 
by M. Prosper Henry on the following night near the 
same position. Both are eleventh magnitudes. 
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THE RADIOMETER IN A BALLOON 
^HE Count Elemer Bathyani made a private ascent in 
J- the Tricolore balloon on Monday, August 28, with 
Duruof as an aeronaut. The balloon started from La 
Villette Gasworks at 1 1.50 in the morning, and descended 
at Chevru, near Coulomiers, about forty miles from Paris, 
at 2 o’clock, after having run little short of a hundred { 
miles. The aerial craft had been overtaken by a series of 
winds in different directions. The culmination of the 
ascent was 2,500 metres. 

The objects of Count Bathyani were to rotate the radio- 
meter at different altitudes, so as to illustrate the augmen- 
tation of the luminosity of the sun, and to condense the 
vapour of clouds with an ether evaporator, in order to col- 
lect molecular suspended in the air, and ascertain whether 
vapour was mixed with a certain quantity of ammoniac, 
nitrous or nitric compounds, or ozone. The last opera- 
tion could not be executed, because the balloon did 
not meet a true cloud, having passed in the superior zone 
through lacunae, between the several cumuli. But the 
radiometer experiments were successful, and we are 
enabled to give a correct table of the results obtained. 
The radiometer was blue-red, constructed by Gaiffe. 

In the Shade . — On the ground (at La Villette), 35 revo- 
lutions per minute, with a pressure of 750 mni., sky half 
covered by disconnected cumuli, temperature, 26*^ C., at an 
altitude of 1,750 meters. 

In the floating between cumuli at a distance of 

1,500 metres from the earth, sixty-four rotations per 
minute — temperature, 15°. 

In the Sun . — Time iih. 50m. Temperature 18°, alti- 
tude 700 metres, sun shining ihrough a layer of clouds flfty- 
four rotations per minute. Time ih. lom. Altitude 2,300 
metres, temperature 13°. Sun shining ; it is impossible 
to measure the number of revolutions, which are as great, 
if not greater, than with an ordinary white-black radio- 
meter exposed to a radiant sun at the surface of the earth. 

M. Gairife is constructing another differential radiometer 
to rotate under similar circumstances. One of the faces 
is to be white, and the other white with a black spot in 
the centre. 1 he evaporator was working with ordinary 
vinic ether, but with methylic the condensation will be a 
great deal more powerful. The water in suspension will 
be precipitated under the form of ice ; the refrigeration 
of condenser being then 20® C. below zero, all the dust 
floating in the air m the vicinity of condenser will be de- 
posited with the ice. The ice is to be collected and ulti- 
mately analysed micrographically as well as chemically. 

The difficulty is to prepare a vessel for holding the 
methylic ether, as the pressure is enormous even at ordi- 
nary temperature. But I was told at Auteuil frigorific 
works it can be obtained and filled ready for use very 
easily at a comparatively small expense. 

W. DE Fonvieu.e 

THE RECENT TORNADO 

I T is evident from a correspondence in the Times of 
Friday, Saturday, and Monday last that a tornado of 
almost unexampled intensity and destructiveness swept 
over the Isle of Wight and Hampshire on the morning of 
Thursday, September 28. The storm, which appears to 
have come from a southerly direction, struck West 
Cow^s about seven in the morning, thence crossed the 
Solent in a north- easterly direction, and, striking the 
opposite coast, near the entrance of Southampton Water, 
passed up Hampshire between Titchficld and Portsmouth 
at least as far as Meonstoke, which is about sixteen miles 
to the north-east of Cowes. 

Its appearance on approaching is described as that of 
an immense black cloud sweeping along the ground and 
giving out a low moaning sound which it was awful to 
hear. ^ eentleman in a small yacht, which fortunately 
was out of the course of the tornado, suddenly heard 


sounds very much resembling the noise caused by 
the escape of steam when at its highest pressure, 
and at the same tim" the whole sky became clouded 
with articles of all forms and sizes which were carried 
through the air to a height of about 300 feet and 
parallel with the shore. The Globe hotel was blown 
down, and several houses lost their roofs, fronts, or 
chimneys ; a pier belonging to Dr. Kernock was wholly 
demolished, and many of the watermen’s boats were sunk, 
being filled with bricks which had been blown through 
the air. It is stated that some bricks fell on board Lord 
Wilton's steam yacht, the Palatine^ which was moored half 
a mile from the shore. At Cowes alone the damage done, the 
work of only one short minute or two is estimated at from 
10,000/. to 12,000/. The destructive character of the 
tornado was maintained in its course through Hampshire, 
where turnips and other crops were literally dragged out 
of the ground, fine oak trees uprooted, farms and home- 
steads damaged, a barn being bodily lifted up, and in- 
stantly converted into a heap of rums, and life lost. It 
made a clean sweep through a thick copse, clearing a 
path for itself 100 feet in width, along which the trees and 
underwood were all uprooted, as if men had grubbed up 
everything. In some cases it is said that the corners of 
ricks and cottages were cut off as if with a kni^e, and that 
iron pig-troughs were carried a distance of 300 to 400 
yards, and gates lifted from their hinges and thrown into 
the adjacent fields. 

Since the mode and suddenness of its approach, its 
brief continuance, and its terrible destructiveness, all 
show that in investigating this storm, it is a true tornado 
we are dealing with, we hope that, whilst the occurrences 
are fresh in the minds of those who witnessed them, some 
one will take the trouble to make a careful collection of 
the facts. As yet, little of the meteorology of this tempest 
is before us ; what is requ'red for its investigation is to 
know along different points of its track the time it began 
and ended, the changes in the direction of the wind, tem- 
perature, and state of the sky, and the aqueous precipita- 
tion accompanying it ; the damage done, the objects 
whirled aloft, and the direction and course taken by them 
in their flight through the air. A careful investigation of 
the facts of this tornado would form a valuable contribu- 
tion to meteorology at the present time, inasmuch as 
it would probably enable us to say whether tornadoes and 
other whirlwinds aie to be regarded as typical, as is 
sometimes alleged of the cyclone of tropical regions and 
of the ordinary storms which sweep over these islands. 

The services of a sufficient staff of observers are more 
urgently required to record non-instrumental observations 
of wind, rain, hail, cloud, &c., from which the broad 
featuies of wind storms, hail- storms, and thunder-storms 
could be adequately described, and some knowledge 
arrived at as to the way in which the rainfall is propa- 
gated from parish to parish. If such organisations were 
set on foot over different portions of the British Isles, we 
should soon be in a position to attack several of the more 
important practical problems of meteorology, and to issue 
weather- warnings in the interests of agriculture and hor- 
ticulture as began to be issued in France some months 
ago. 

Storms seem to have been wandering widely recently. 
Ten days before the tornado above referred to, a storm of 
unusual violence visited the American coast, and the 
Paris Tem^s received on Saturday evening a telegram 
from the Puy-de-D6me Observatory stating that a terrific 
hurricane had been blowing since the morning. It was 
impossible for the observers to walk outside the house 
without being blown down. The velocity of wind could 
not be registered by anemometer. The sky was clear, 
but clouds were covering the surface of the earth and 
clinging to the different mountains. On the following 
nieht and day the weather was boisterous and rainy at 
Paris. 
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THE PUY-DE-DOME OBSERVATORY 

have already given some information concerning 
this important meteorological observatory, and to- 
day we present three illustrations showing its site and 

construction. . ^ 

The site of this observatory is 1405 metres above the 
level of the sea and about 1,000 metres above the level of 
Rabanessc, the meteorological station connected with it 
and situated in the gardens of the Clermont Faculty of 
Sciences. The Puy-dc-D6me was in ancient times sup- 
posed to have been the scene of so-called Druidical sacri- 
fices, and was certainly the scat of a Roman temple, 
probably of Mercury. In excavating the mountain for 
the foundation of the observatory the extensive ruins of this 
temple were again brought to light. A number of medals, 
statues, and other objects have already been found and 
collected in a special museum. But it is intended to 


replace them in a repository which is to be built on the 
very top of the mountain. 

It was on September 19, 1648, that Perrier, the then 
president of the Cour des Aides, verified on the top of the 
Puy-de-D6me the great law of the diminution of pressure 
discovered by his brother-in-law, Pascal. Descartes 
says somewhere that he had suggested the experiment to 
Pascal The illustrious philosopher was then an exile at 
Stockholm, where he died a few years afterwards. He 
was keeping up correspondence through Father Mersenne 
w'lth a number of French savants, and especially with 
Perrier, Comparative observations for obtaining the 
height of the mercury were carried on duri^ the years 
1649, Clermont, at the Couvent des 

Minimes at Stockholm in the palace of the queen by 
Descartes, and after his demise by one of his friends, 
and at Paris by an observer whose name has not been 
preserved. 




1*10 X — View of ihe Ruins of the Roman Temple beside the Puy-de>DOme Observatory. 


The idea of building an observatory on the Puy-de 
D6me was originated by M. AUuard, the present director, 
about fifteen years ago. It was supported first by M. 
Duruy, the Minister of Public Instruction, under the 
Empire. M. Faye, then on a tour in the capacity of 
general inspector, approved it, and reported favourably. 

astronomer paid more than one visit to the Puy- 
de-D6me to ascertain the practicability of the propos^, 
which was supported also by M. Leverner. 

Up to the present moment the Government have paid 
only the expenses for the instruments, the whole of the 
costs of building havmg been supported by the Depart- 
ment and city of Clermont, llie expenses liave amounted 

Clermont to the Puy-de-Ddme is about 
kilometre which can be done in a cart. A 

made at the expense of the 
difficulty ; the track of 

the cJd ww had only to be follow^. 


Commandant Perrier, Director of the French Ord- 
nance Survey, has estabhshed a barracks close to the 
observatory for determining, hy electricity, the latitude of 
the Puy-de-Ddme. He will continue his work as long as the 
state qf weather permits. For such observations the Puy- 
de-J>6me is connected telegraphically with Mount Souris. 

1%e observatory, as we have already intimated, was 
inaugurated on August 22, during the meeting of the 
French Association at Clermont. Eight hundred {jfcrsons 
made a pilgrimage to the top of the Puy-de-Ddme, to be 
present at the opening, and in spite of the unfavourable 
state of the weather, the ceremony was sucCessfiiL Under 

an enormous tent a collation was provided for the visitors, 

and after the repast, many pleasant congratulatory 

S peeches were made. M. Bardoux, president of the 
eneral Council, in speaking eloquentty of Pascal, whose 
name is intimately associated with we Puy-de-Ddme, 
announced that the Government intended to erect a 
bronze statue to the great philosoptaer, in Clermont Dr. 

AA 2 
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Janssen spoke in the name of the Meteorological Society 
of France, described the celebrated experiment ^vhich 
Pascal made on the mountain and the barometer which 
he used, and showed what science owes to the observa- 
tions made with this precious instrument. He at the 
same time announced that the Meteorological Society 
had awarded to M, Alluard a first silver medal. Many 


other eloquent speeches were made, in all of which reve- 
rential reference was made to the immortid Pascal. 

The observatory consists of two distinct parts — the 
house of the keeper and the meteorolp^cah building. 
The former comprises, first, the telegraph office, from 
which messages are sent to the station on the plain, and 
alongside of which are apartments for the keeper, who has 



Fio. >Puy-d«-Ddme Obkarvatory on the I>ay of its Inauguratioii. August as, 1876. 


been chosen by M. Alluard from the navy. On the first 
floor are apartments for the director, and several rooms 
reserved for savants who may wish to sojourn on tho 



Fi«. 3.— Plan of tho JPuy-de-DSmo Observatory. 

summit of the peak to cany on observations. The body 
of this building communicates with the meteorologies 
building by a subterranean tunnel. The latter building 


comprises an underground floor built above a vault, and 
anomer uraer story which is on a level with d&e summit 
of the peak. 

Traversing the timnd from the house of the keeper, 
we reach the lower part of the meteorological building ; 
this is a vault into which the light of day does not pene- 
trate. It is intended for the magnetic chamber, and will 
be kept dry by a thorough ventilation, the wsdls being 
covered with cement The first floor above this, is also 
underground, but is provided with two holes, by which 
the light enters. It constitutes a circular chamber, sur- 
rounded by a corridor, for the purpose of enveloping it 
in a layer of insulatmg air. Here will be placed the 
apparatus, the regular working of which requires a con- 
stant temperature, and among which we may mention 
Redieris registering barometer. The upper story, as we 
have said, is level with the ground, and forms a beautiful 
building, provided with four windows, adjusted to the 
four points of the compass. It communicates with a 
small external louvered cage, containing the varioua 
classes of thermometers. Inside are the following instru- 
ments (1) M. Hervd Mangon^s anemograph, communi- 
cating by electric wires with the Robinson anemometer, 
placed on the top of the fixed mast on the upper part of 
the tower ; (2) Mangon’s register or pluviometer ; (3) M. 
Hasler’s thcimohygrograph ; (4) Fortin's and Tonnelet- 
Renou’s barometers; (5) regulating clock; (6) astrono- 
mical telescope. This portion of the building is furnished 
with ubles placed between each window. 

Indcpcndfaatly of the observations recorded by the 
registering apparatus, the keeper makes observations 
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every three hours, tran^mittlne them by telegraph to the 
station on the idain. These observations on the summit 
and those on the plain are compared conjointly with the 
message which arrives at midday from the Paris Observa- 
tory. On these are based the meteorological bulletin of 
the department. 

The station on the plain at Rabanesse is installed in a 
house provided with a quadrangular tower of 15 metres 
in height It is provided with a large shelter for the 
thermometers, and M. Alluard has had a fine photo- 
graphic studio constructed, in which he intends to or- 
ganise a regular service for photographing clouds. Other 
ingenious and beautiful arrangements have been made 
here, and the entire establishment, on mountain and 
plain, is one of the most complete in existence, and may 
oe expected to furnish much valuable meteorologicsd 
data. 

For the illustrations we are indebted to our French 
contemporary. La L*aiure^ 


ON THE APPARATUS EMPLOYED BY THE 
LATE MR, GRAHAM, FMS., IN HJS 
RESEARCHES^ 

M r. graham will probably be best remembered as a 
chemibt, although the most important of his researches 
where e thcr purely physical, or were devoted to the elucidation 
of questions which occupy an intermediate position between 
physics and chemistry. It is specially interesting, therefore, to 
observe what vas the nature of the apparatus he employed in 
obtaining results of such importance as those 
with which his name is associated. 

From the fact that the instruments on the 
table are those with which he arrived at all his 
more important conclusions, it will at once be 
evident &at the appliances he used were both 
few and simple. Before I proceed to describe 
them, 1 should, as the time at my disposal is 
veiy limited, briefly state that Graham’s labours 
were mainly devoted to ascertaining the nature 
of molecular movement in cases in which he 
was satisfied that no mass movement could take 
place, and, as Dr. Angus Smith has pointed 
out, while Dalton showed the relative weights 
of the combining quantities, Graham showed 
tlie relative magnitude of groups into which 
they resolve themselves. It is interesting to 
note that, as Prof. J. P. Cooke has observed, 
while Faraday was so successfully developing 
the principles of electrical action, Gndiam, 
with equal success, was investigating the laws 
of molecular motion. B^ch followed with 
wonderful constan^, as well as skill, a single 
line of study from first to last, and to this con- 
centration of power their great discoveries are 
lamely due. 

The Royal Society’s Catalogue of papers 
shows that his earliest paper was on the 
absorption of gases by liquids. It was published in 1S26 
m ThonsWs ** Annals of Philosophy”; in it he considers 
that gases owe their absorption in liquids to their capa- 
hUity of being liquefied, and therefore that solutions of cases 
liquids are mixtures of a more volatile with a less volatile 
hquid. He concludes the paper by saying, that ** All that is 
insisted on in the foregoing sketch is, that when gases app^r to 
airbed by hqnids they are simply reduced to that hquid in- 
elastic form which otherwise^ by cold or pressure, they might be 
made to assume, and their detention in the absorbii^ liquid is 
owin^^ to that mutual affinity between liquids which is so com- 
mon. * It was a theoretical paper only, and no apparatus was 
even described ; I have quoted it merely because^ in his last paper 
S than thirty years arterwards, he speaks 

of gas in colloids in much the same terms« 
yaufttal of Scimeo^ contains his firtt 
puper on me diffiision of gases ; he found that the lighter a gas 


Fig. X. 


Fig. a. 


® Qriait Joura Set, il »8a9, p. *74, 


is the more quickly it diffiues away from an open cylinder. The 
cylinders he employed were nine inches long, and 0 9 inches 
interior diameter ; they were placed in a horizontal position, and 
the gas under examin a tt oti was allowed to difiTose outwards through 
a narrow lube directed either upwards or downwards accord* 
ing as the gas was heavier or lighter than air. It was therefore 



Ftc. 3. 


by the aid of a simple cylinder that he was led to believe, as he 
states in this his fit st paper, **that the diffiisiveness of gases is 
inversely as ^ome function of their density, apparently the square 
root of their density.” He subsequently found that so great is 
the tendency of gases to diffuse into one another, that this mix- 
ture or inter-didusion will take place through apertures of insen- 



Fig. Fio. «?. 


sible magnitude. And in his paper in 1834,' he treats in detail 
of diffusion through porous septa, his object being *’to estab- 
liih with numerical exactness the following law of diffusion 
of gases : — The diffusion or spontaneous intermixture of two 
gases in contact is effected by an interchange in position ot 
indefinitely minute volumes of the gases, which volumes are not 



Fig 8. 


being, in the case of each 

S are-root of the denrityof 
•known experiment o! Ddber- 
oner, wHo Jouno, in 10*5. hydrogm kept in * 
receiver standing over water, escaped hy aemm tbrougii uig 
fissure into the sunrottndiag air, the water In Bie reoaiver risiiig 



necessarily of equal magnitude, 
inversely proportional to tiie s^ 
gas.” He sterted from the we 
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to the height of about 2| Inchei above the outer level Xu 
repeating Dobereiner’s experiments and varying the circum* 
stances, Mr. Graham discovered that hydrogen never escaped 
outwards by the fissure without a certain portion of air pene- 
trating inwards, but with this essential difference, for every 
volume of air which penetrated into the vessel 3*8 volumes of 
hydrogen escaped. 

The apparatus consisted of a graduated glass tube nearly an 
inch in diameter, having one end closed by a porous diaphragm 
of plaster of Paris. This tube was fiUea with the gas to be 
examined, and the rise of the mercury indicated the rate at 
which the interchange of gas and extend air took place. He 
also interposed a bulb two or three inches in diameter between 
the diaphragm and the graduated tube with a view of increasing 
the capacity of the instrument, and of avoiding the interference 
of vapour. In this paper he traced the relation which diffusion 
bears to the mechanism of respiration, but time will not permit 
me to consider this question. 

These early results were repeated and greatly extended in a 
paper “ On the Molecular Mobility of Gases,” ^ but in the ex- 
periments there described, thin plates of compressed graphite 
were principally used. The paper is chiedp remarkable for the 
clear enunciation of the fact uiat diffusion is a molecular, and 
not a movement, for Mr. Graham observes : “ The pores 
of artificial graphite appear to be so minute that gas in mass 
cannot penetrate the plate at all. It seems that molecules only 
can pass, and they may be supposed to pass wholly unimpeded 
by friction, for the smallest pores that can be imagined to exist 
in graphite must be tunnels in magnitude to the ultimate atoms 
of a ^seous body. The sole motive agency appears to be that 
intestine movement of molecules which is now generally recog- 
nised as an essential property of the gaseous condition of matter. 

“ According to the physical hypothesis now generally received, 
a ^ is represented as consisting of solid and perfectly elastic 
spnerical particles or atoms, which move in all directions and 



are animated with different degrees of velocity in different 
gases.” ... If the vessel containing the gas **be porous like a 
diffusiometer, then gas is projected through the open channels 
by the atomic motion described, and escapes. Simultaneously, 
the external air is carried inward in the same manner, and takes 
the place of the gas which leaves the vessel To this atomic or 
molecular movement is due the elastic force, with the power to 
resist compression possessed by gases.” 

In order to demonstrate the diffusion of gases it is necessary 
to exaggerate the conditions of Mr. Graham^s experiments. In- 
stead of employing a tube closed with a disc of plaster of Paris, 
it is better to fix a glass tube into a battery cell and to employ it 
as the septum through which the gas is diffused. The following 
experiment was also shown ; — A porous batteiy cell was attached 
to the short tube of a wash-bottle, both tubes being previously 
turned upwards ; when a jar of hydrogen was placed over the 
battexy cell, the gas diffused through the ceU, and the change of 
pressure caused the water to issue like a fountain several feet 
m height I believe this arrangement was devised by Prof. 
Bloxam. 

Now 1 must ask you to follow me a step further. In 1846 
Mr. Graham read a paper before the R<^ Society “ On the 
Motion He showed that the effusion of gases throi^h 

a minute nole^ a platinum plug left no doubt of the truth of a 
al law that different gases pass through minute apertures in 
which are as the square roots of their respective specific 
gravid^ or with velocities which are inverse)^ as the square 
rodtllM thjdr spedfic gravides : or in other words, he experimen- 
tally vemEbd tne mechanical law that the velocity with which a 

> Phil Trans.i 1863. 


gas rushes into a vacuum through sudi an aperture, is the same 
as that which a heavy body would acquire in falling from the 
height of an atmosphere, composed of the gas in question, of 
unuorm density throughout The reladve rates of effusion and 
diffusion are aiike, but Mr. Graham is eyeful to observe that 
the phenomena are essentially different in their nature. The 
fonner affects masses of gas, the latter (diffusion) only affects 
molecules. 

The apparatus Mr. Graham employed consisted of two glass 
jars ; the one containing the gas to be examined was placed in a 
pneumatic ^trough, and the other stood on the plate of an air- 
pump. They were in connection, a series of tubes containing 
the usual reagents for purifying and drying the gas being inter- 
posed between them. The jar on the air-pump was exhausted, 
and the gas entered it through a minute orifice in a platimma 
disc, the rate of passage being observed by the aid of ,a mercurial 
column. 

Three years later Mr. Graham published a papsr giving the 
results of an investigation on what he considered to be a funda- 
mental property of the gaseous form of matter, which he termed 
transpiration. He employed capillarv tubes, and found that 
effusion and transpiration (Uffered widely ; ^ ” for if the length of 
the tube is progressively increased, and the passage for all gases 
becomes greatly slower, the velocities of the different gases ore 
found to diverge rapidly from their effusion rates. ” The veloci- 
ties at last, however, attain a particular ratio with a given length 
of tube and resistance, and preserve the same relation to each 
other for greater lengths and resistances, the most simple result 
probably being that of hydrogen, which has exactly double the 
transpiration rate of nitrogen, the relation of these gases as to 
density being as i : 14. 



Diffusion 

1 Velocities. 

Eff'usion 

Vclocitie.s. 

Transpiration 

Velocities. 

Rates of Pas- 
sage through 
Caoutchouc. 

Hydrogen ... 

.^*83 

3*613 

2 06O 

4*73 

Oxygen 

0 9487 

o'95o 

I 0 90J 

2*2/4 

Nitrogen ... 

x'oi4j 

1*0164 

' 1 030 

0*870 

Carbonic acid 

0*8i2 

0*821 

2 237 

ii*8iy 

CarboiHc oxide 

IOI49 

1 ’01 23 

r*o?4 

0 968 

MarUigas ... 

»’J44 

1*322 

1*639 

I 86g 

Air 

1*0 

X *0 

I’O 

1*0 


About 9600 c.c 
of air pass per 
minute 
through X sq. 
metre of stucco 
2'5 mm. thick 

i 

78*3 c c. of air] 
pass per minute 
through a cer- 
tain small aper- 
ture in a brass 
plate. 

62*9 c.c. of air 
pass per minute 
through a glass 
tube 6 *6 metres 
long and 
0*55 mm in 
diameter. 

t6*9 C.C. of air 
pass per minute 
through one 
square metre of 
caoutchouc 
0*02 mm. thick. 


Note , — It is impossible to m&ke the four columns strictly comparable on 
account of the difference of the conditions under which the experimeuts 
were made. 


Thus, in what are very nearly Mr. Graham’s own words, a 
gas may pass into a vacuum in three different modes ; that is, by 
effusion, transpiration, or diffusion, and 1 hope you will bear 
with me while 1 recapitulate them. 

1. The gas may enter the vacuum by effusion, that is, by 
passing through a minute aperture in a thin plate, su^ as a 
f>uncture in platinum-foil made by a fine steel point. The rela- 
tive times of the effusion of gases in mass are similar to those 
of the molecular diffusion, but a gas is usually carried by the 
former kind of impulse with a velocity many thousand times as 
great as is demonstrable by the latter. 

2. If the aperture of efflux becomes a tube, the effusion rates 
are disturbed. The rates of flow of different gases, however, 
assume again a constant ratio to each other when the capillary 
tube is 80 elongated that the length exceeds the diameter by at 

' least 4,ocx> times. The transpiration rates appear to be inde- 
pendent of the material of the capillary ; they are not governed 
by specific jn*vity, and are indeed sii^larly unlike the rates of 
emision. The ratios appear to be in direct relation with no 
other known property of the same gases, and they form a class 
of phenomena remarkably isolated from all that is at present 
known of gases. 

For instance it will be by the table already riven that 
the rate of carbonic add wMch is low for effusion ana diffusion, 
becomes comparatively rapid when the gas posses by tran^ira- 
tion. 

3. A plate of compressed graphite, although it appears 

X Phil. Trans., 1849, p. 349. 
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to be practically impermeable to gas by either of the two mod^ sulphate of aluminium, which is less diffusible than the first* 
of passage just described, is readily penetrated by the agency of named salt Mr, Graham considered this research to be very 
the molecular or diffusive movement. The times of passage important, and he remarks, “in liquid diffusion we appear to 
through a graphite plate into a vacuum have no relation to the deal no longer with chemical equivalents or Daltonian aton^ 
capillary transpiration times of the gases, but they show a close but with masses even more simply related to each other in 
relation to the square roots of the densities of the respective weigh t.'^ We may suppose that the chemical atoms “can group 
gases, and agree with the theoretical times 0/ difusion yizvaXXy together in weights which appear to have a simple relation to 
ascribed to the same gases. each other. It is this new class of molecules which appear to 

These latter results were obtained by the graphite diffusio- play a part in solubility and liquid diffusion, and not the atoms 

meter of which a sketch is given (Fig. i). It stood over mercury, of chemical combination.’^ 

and was raised or lowered by an arrangement introduced by Continuing the investigation he described in a paper of singular 
Prof. Bunsen. beauty, his well-known experiments on the varying rates of liquid 

Mr. Graham subsequently employed the barometrical diffusio- diffusion of various soluble substances, which led him to divide 
meter shown in Fig. 2. It consists of a tube in which a Torri- them into crystalloids and colloids, the former having a rapid 
cellian vacuum could be produced. The upper end was closed diffusion rate, the latter being marked by low diffusibflity. He 
by the porous septum, and a slow stream of the gas under exa- placed the substance under experiment in a tambourine of parch- 
mination was allowed to pass over the plate through the india- ment paper (Fig. 6) which was floated on the surface of a coin- 

rubber hood by which it was covered. paratively large volume of water, the highly diffusive crystalloid 

I might mention that the very exact and illustrious experi- passed through the membrane, the colloid remained behind, for 
menter, Prof. Bunsen, was led to doubt the accuracy of Graham’s “ the diffusion of a crystalloid appears to proceed even through 
law of the diffusion of gases, but he employed plugs of plaster a firm jelly with little or no abatement of velocity.” 
of Paris which impaired the results by introducing the pheno- I have here the very interesting series of cr>lioids prepared by 
xnenon of transpiration ; and probably also as Mr. Graham Mr. Graham, and of these perhaps the most interesting is the 
observed to me, by an actual retention of hydrogen in the pores soluble silicic acid. If silicate of soda is poured into diluted 
of the plaster It is interesting from our point of view, because hydrochloric acid, the acid being maintained in large excess, a 
it shows that the simple apparatus employed by Mr. Graham solution of silicic acid is obtain^. But this solution also con- 
really gave the only trustworthy results. tains in addition to the silicic acid, chloride of sodium, from 

The results of the later experiments led him to prove that which it may be freed by the action of dialysis, and by this 
mixed gases might be separated from each other by diffusion, means a solution, which is not in the least viscous, is obtained. 
Stems of tobacco-pipes were employed, arranged inside a glass containing 14 per cent of silicic acid. The coagulation of the 
tube, which could be rendered vacuous, the mixed gases being silicic acid is effected, however, by the addition of a solution 
passed through the tobacco-pipe. For example, w’hen this ex- containing the part of any alkaline or earthy carbonate, 

plosive mixture of 66 per cent, of hydrogen, and 33 percent, of Mr. Graham ihereiore de-cribed this gelatinous state as the 
oxygen is passed through this tube (Fig. 3) a mixture is obtained “ pectous,” as distinguished from the “ peptous ” or dissolved 
containing only 9 3 per cent, hydrogen, and is therefore non- form. 

explosive. With air it was found possible to concentrate the By a similar process Mr. Graham obtained specimens of 
OX} gen by 3 *5 per cent. soluble alumina, peroxide of iron, chromic oxide, and stannic 

With the apparatus now before us (Fig. 4) Mr. Graham subse- acid, all of which have their pectous and peptous states. And 
quently worked on liquid transpiration in relation to chemical he showed that in most cases alcohol, sulphuric acid, and 
composition. He started from the discovery of M. Poiseuille, that glycerine can replace part of the water of these colloids. I 
a definite hydrate of one equivalent of alcohol with .six equivalents cannot descii be these interesting substances now, nor can I do 
of water is more retarded than alcohol, containing cither a greater more than remind you of the use of dialysis in medico-legal 

or a smaller proportion of water. The rate of transpiration dc- inquiries. I must content myself with summing up a few of 

pending upon chemical composition and affording an indication Mr. Graham’s conclusions with reference to crystalloids and col- 
of it, it thus appeared probable that a new physical pioperty might loids. Although chemically inert, in the ordinary sense, colloids 
become available for the determination ot the chemical constitu- possess a compensating activity of their own, arising out of their 
tion of substances, and the experiments appeared to establish physical properties. While the rigidity of the crystalline struc- 
** the existence of a relation between the transpirability of liquids lure shuts out external impressions, the softness of the gelatinous 
and their chemical composition. It is a relation analogous in colloid partakes of fluidity, and enables the colloid to become 
character to that subsisting between the boiling point and com- a medium for liquid diffusion like water itself. Another and 
position so well defined by Hermann Kopp.” ' The apparatus eminently characteristic quality of colloids is their mutability, as 
insists of a strong glass jar closed at the top by a brass plate fluid colloids often pass from the fluid to the pectous or gela- 
into which a condensing syringe is screwed. This plate also had tinoiis condition under the slightest influences. The colloid is, 

atubescrewedintoit, and into the tube the glass bulb with a long in fact, the dynamic state of matter, the crystalloid being the 

capillary tube was fixed. The fluid under examination was statical condition. The colloid possesses energy ^ and it may be 
placed in the bulb, which communicated freely with the interior looked upon as the primary source of the force appearing in the 
of the jar, containing compressed aT. phenomena of vitality.” 

To revert to the chronological order. His next paper in De- The next instruments to be considered are those with which Mr. 
cember, 1849, formed the Bakerian lecture of the Royal Society. Graham studied osmotic force. When a solution of a salt, or a 
It was on the Diffusion of liquids, and the only apparatus cm- liquid, is separated by a membrane or porous diaphragm from a 
ployed w^ very similar to that adopted in his earliest paper on mass of water, a flow of liquid takes place from one side of the 
the diffusion of gases ; it consisted of a bottle and glass jar (Fig. septum to the other. This action was discovered by Dutrochet, 
5 )» the fluid under examination being placed in the bottle, which and is known as osmose. Dutrochet and Mr. Graham both 
immersed in the water with which the jar was filled. ^ With used a narrow glass tube, having a funnel-shaped expansion at 
simple apparatus he found that when two liquids of different the bottom, covered at that end by a piece of bladder (Fig. 7). 
densities, and capable of mixing, are placed in contact, diffusion Mr. Graham also used porous earthenware and albuminated 
I twtes place between them much in the same manner as between calico. 

ff*s®s, except that the rate of diffusion, which varies with the In some cases the flow of liquid into the bulb is sufficiently 
nature of the liquids, the temperature and the degree of concen- powerful to sustain a column of water many inches high i#tbc 
tration IS slower. Common salt when placed in the inner vessel glass tube. Dutrochet inferred from his experiments that the 
will diffuse twice as rapidly as sulphate of magnesia, and this velocity of the osmotic current is proportional to the quantity of 
wit will diffuse twice as rapidly as gum arable. Subsequently salt or other substance originally contained in the solution. 
Mr. Graham modified the disposition of the apparatus and simply He attributed the action of the .septum to capillarity, but 
produced the salt to be diffused Iw means of a pipette to the Mr. Graham ultimately considered that the water movement in 
of a jar filled with water. These experiments led to the osmose is “ an affair of hydration and dehydradon of the sub- 
important discovery that different com- stance of the membrane or other colloid s^turn^” and that the 
this wo* nIS 11 r ■^pantied from each other by diffusion, and diffusion of a saline solution only acts by a ff e ctin g the hydration 
it was proved that a partial decomposition of the septum. The outer surface of the membrane being in 
•1..^ bydilftision. Thus ordinary contact with pure water, tends to hydrate itself inaa higher 

mium was partially decomposed into sulphate of potassium and degree than the inner surface does, the Utter surface being sup- 
s PhU. Trans., x86r, p. 373. pos^ to be in contact with a saline solution. When the full 
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hydration of the outer surface extends through the thickness of 
the membrane and reaches the inner surface, it there receives a 
check. . . . The contact of the saline fluid is thus attended by 
a continuous catalysis of the gelatinous hydrate, by which it is 
resolved into a lower gelatinous hydrate and free water. Now 
this question of hydration is perhaps the most remarkable in- 
stance of the persistent continuity of Mr. Graham’s work, as 
Dr. Odling has pointed out,^ — ** it is noteworthy that for him 
(Mr. Graham) osmosis became a mechanical effect of the hydra- 
tion of the septum ; that the interest attaching to liquid trans- 
piration was the alteration in rale of passage consequent on an 
altered hydration of the liquid, and that the dialytic difTerence 
between crystalloids and colloids depended on the dehydration 
of the dialytic membrane of the former class of bodies only.*’ 

I must now direct your attention to a section of Mr. Graham’s 
work, which, although it was the last, was a reversion to some 
of his very ea»licst experiments. In 1829, under the tll’c, 
“Notice of the Singular Inflation of a Bladder,” he described the 
following experiment : — A bladder two-thirds filled with car- 
bonic acid was introduced into a bell jar filled with carbonic acid 
gas ; alter the lapse of some hours the bladder was found to 
contain 35 per cent, of carbonic acid, and to have become dis- 
tended. Mr. Graham observes : — “ M. Dutrochet will probably 
view in thc«c experiments the discovery of endosmose acting 
upon aeriform matter as he observed it to act on bodies in a 
liquid state. Unaware of the speculations of that philosopher 
at the time the experiment was made, I fabricated the following 
theory to account for them ; — The jar of carbonic acid standing 
over water, the bladder was moist, and we know it to be porou«. 
Between the air in the bladder and the carbonic acid without 
there existed capillary canals through the substance of tlu* blad- 
der, filled with water. The surface of the water at the outer 
extremities of these canals being exposed to carbonic acid, a 
gas soluble in water would necessarily absorb it. But the gas 
in solution . . . permeated the canal, and passed into the blad- 
der and expanded it.” - 

You will remember that in the concluding experiments on the 
diflu'-ion of gases Mr. Graham employed a tube, closed with a 
graphite disc (Fig. 2), in which a Torricellian vacuum could be 
produced. In his experiments on the penetration of different 
gases through membranes the same apparatus was employed, 
only the disc of graphite was replaced by a film of india-rubber. 
He found that gases penetrated to the vacuous space at the rates 
given in the last column of the table (p. 512). You will observe 
that the gas which penetrates most rapidly is carbonic acid, and 
you will also see that the rates of passage are in no way connected 
either with those of diffusion or transpiration. 

A comparison of the relative rates of passage of oxygtii 
and nitrogen led to a most remarkable experiment. Oxygen j 
penetrates 2t limes as fast as nitrogen, therefore by dialysing 
air I Mr. Graham actually increased the quantity of oxygen 
from 20*8 to 41 per cent., just as he had effected, by the aid 
of a tobacco-pipe, a partial separation of oxygen from air by 
the slightly greater diffusion velocity of nitrogen. The Torri- 
cellian vacuum was ill adapted for the experiments, and Mr. 
Graham gladly availed himself of the mercurial exhauster devised 
by Dr. Hermann Sprengel, and he considered that without the 
aid of this instrument it would have been impossible to conduct 
certain portions of the research. He was thus able to use larger 
septa of india-rubber, bags of waterproof silk being found to be 
most convenient (Fig. 8). The vacuum was not even absolutely 
necessary, for the penetration of the nitrogen and oxygen of air 
through rubber into a space containing carbonic acid could be 
readily effected, the gas being absorbed by potash at a certain 
stage of the operations. 

Mr, Graham considered this penetration to be due to an actual 
dissolution of the gas in the substance of the india-rubber, for, 
as llh observes, “ gases undergo liquefaction when absorbed by 
liquids and by soft colloids like india-rubber,’* words I think of 
interest, when we remember that the sentence only marks a slight 
extension of the view he expressed in his first paper in 1829. 

These discoveries led Mr, Graham to inquire whether it was 
probable that the discovery of MM. Troost and Deville of the 
penetration of r^-hot platinum and iron tubes by hydrogen, 
could be due to an actual absorption and liquefaction of the gas 
in the pores of the metal, and submitting the question to the 
test of experiment it was proved that such an absorption did take 
place. • 

* Lecture on "ProF. Graham’s Scientific Work,*' Royal Institution, 
January, 1870. 

* Quart. Joum. Sci., x8ao, p. 88. 


For instance, palladium was found to act as platinum only in 
a more marked manner. A tube of palladium when attached to 
the mercurial cadiauster did not allow hydrogen to pass in the 
cold, but when heated to redness in an atmosphere of hydrogen 
the gas passed through the walls of the tube at the rate of 4,000 
cubic centimetres per square metre in an hour (Fig. 9). This led 
to the remarkable discovery of the absorption or occlusion of 
gases by metals. It was found that nearly all metals appear to select 
one or more gases. Silver, for Instance, absorbs many times its 
volume of oxygen, and under certain circumstances gives it out 
again on cooling. Iron is specially characterised by its absorp- 
tion of carbonic oxide, but it aho retains hydrogen, and this fact 
led Mr. Graham to extract from meteoric iron, the gas that 
probably affected its reduction to the metallic state, and which 
certainly exists in the atmosphere of certain stars. 

The most remarkable results were obtained with palladiuni. I 
called your attention at the beginning of the lecture to the index 
which you will observe has moved six inches. 

I will now describe the apparatus ; it consists of a tall jar 
filled with acidulated waiter ; at the bottom of the jar two w'ires 
are fixed, and these wires are parallel throughout the entire 
length of the jar. Each is attached to the .short arm of a lever, 
the longer arms of which are about five feet long. One wiie is 
of palladium, the other of platinum, and they form the electrodes 
of a small battery capable of decomposing the water. The 
palladium now forms the negative electrode, arid is freely 
absorbing hydrogen, the excess of which is escaping from its 
surface. 'I'he absor])tioii of hydrogen has been attended by a 
considerable expansion, as is shown by the fall of the index. 
The index attached to the platinum wire has of course remained 
stationary. 

This expansion enabled Mr. Graham to calculate the density of 
the gas in its conden'-ed form, and for reasons which I cannot 
give you now he w’as led to believe that hydrogen gas is the 
vapour of a white magnetic metal of specific gravity o y. 

Now by taking palladium wliich has been charged in the 
manner you have seen, and healing it in vaato^ 1 can actually 
extract and show you the hydrogen it contained. Tliis little 
medal of palladium contains an amount of gas conden.sed into 
it which would be equivalent to a column of gas more than a 
yard high, and of the diameter of the medal. 

The story of Mr. Graham’s work has been much better told 
by Odling, Williamson, Hofmann, and Angus Smith, but what 
does it leach us from a point of view of a collection of scientific 
apparatus ? Surely that, although in certain researches or for 
accurate observation and measurement, delicate and complicated 
instruments may be necessary, the simplest appliance.s in the 
hands of a man of genius may^givc the most important results. 
Thus we have seen that with a glass tube and plug of plaster of 
Palis, Mr. Graham discovered and verified the law of diffusion 
of gases. With a tobacco-pipe he proved indisputably that air 
is a mechanical mixture of its constituent gases. With a tam- 
bourine and a basin of water he divided bodies into crystalloids 
and colloids ; and obtained rock crystal and red oxide of iron 
soluble in water. With a child’s indiarubber balloon filled with 
carbonic acid he separated oxygen from atmospheric air, and 
established points, the importance of which, from a physiological 
point of view, it is impossible to overrate. And finally, by the 
expansion of a palladium wire, he did much to jirove that 
hydrogen is a white metal. 


german EXPEDITION TO SIBERIA^ 


r* TT 7 E stayed in I^^epsa until May 17. We obtained some 
* ^ varieties of lizards, one kind of frog, and a toad, a kind 
5f fish like the barbel, and all sorts of varieties of cobitis, but 
no salmon. We obtained only a few beetles and butterflies, but 
wc had a rich collection of the flora. On May 13 and 14 we 
made a short excursion into the mountains and found several 
new kinds of birds differing decidedly from the European kinds, 
fP the Cincltts leucogaster^ with the white belly, ;the Motaalla 
pirsonata, the Pica latcoptera, a fine Carduelis, and a splendid 

specimen of the red-finch. v T-k -u i v 1 

“ On May 15 we made a long excursion to the Dschasyl ixui 

fcrcen lake), 6,000 feet above the level of the sea. The abun- 
dMce of trees and bushes has a most agreeable effect, 'and above 
all is the mild red and pink of the wild apple-tree [Pirns Si^e* 
rtanus\ oleasinc to the eye. The lake, lying amongst high 


* The second letter dales from Saissan, in Russian Turkestan, May 
1876. Continued from p. 359- 
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mountains covered with snow, is surrounded by beautiful fir and 
other trees. We threw out our dredge but without success, 
neither did we see any large game, e , steinbok or maral. The 
maral is a kind of stag entirely different from ours, with im- 
mense antlers, which are very rarely to be obtained, as they are 
considered a delicacy by the Chinese, who eat these antlers 
before they are quite developed, />., in their soft, hairy state. 
For a pair of antlers scarcely eight inches high, the Kirghiz 
asked twenty rubles. , , . 

“ On May 17 we left Lepsa and turned again towards the 
lake Ala Kul, Ibis time to its east side. While crossing 
the height that closes the valley of Lepsa on the north, we 
mounted a peak whence we had a most beautiful view, especially 
of the high distant Ala Tail with its cones covered with eternal 
snow. On the i8th we descended into the steppe after having 
once more camped in yurts upon the mountains ; it began to be 
very warm. The road leads through the steppe ; it is for the 
greater part covered with reeds, and shows eveiywhere traces of 
boars, so we guessed to be near the lake, which we reached to- 
wards night. Numerous cranes, ducks, pelicans, gulU, and 
other water-fowl and moor-fowl animated the shore. 

“ On the iqih our road led through a grass-steppe coveted with 
hemlock and rhubarb, and interspersed with bare alkali-.soil ; 
near the rivers were numerous ‘ aids * of the Kirghiz, with 
herds of cattle, and hcie and there showing cultivition 

rendered possiLle by artificial irrigation ; the Kirghiz understand 
perfectly the methods of damming and irrigaiing. Towards 
evening we reached the village Uidshar inhabited by Cossacks 
and Tartars, and continued our journey on the 2oth, accom- 
panied by a jiickct of twelve Cossacks fioni Hagti, who for ten 
days had been awaiting our arrival. The steppe was here by 
no means monotonous, it was even rendered picturesque by the 
view of snowy mountains around, J’erhaps larks, m six. or 
seven varieties, are the commonest birds here, besides these 
the black-headed wag-tail, the red-throated tit-lark, stcppe-fowl, 
bustards, and cranes ; of these us virgo , Wild geese 

{Amtr ancnusi) animate the steppe in great nuinhcrs, wheieve. 
there is stagnant water. We find our hr use- span ow rear the 
solitary yurt camp, and the swallow {Uhttmio )H\tua) tiies con- 
tinually to build her nest on the topiingof tbeyuit. Where 
the grass is higher the quail is to be seen, and our cuckoo 
belongs to those birds which first greet the eaiJy morn. Eveiy- 
where W'C found the C/iaradrius t’gitnus single; the females 
already bringing out their young ones, are so tame that they 
allow you to api»roach within ton .steps. Here we .saw for the 
first time the saiga antelopes ; they were unfoitunatcly too shy 
and kept out of range. Late at night we arrived in Ibgii, a dean 
l^biit small military village, with barracks and soldiei’s houses ; 
K>n May 21 we entered tlie (klestial empire, and od\anced 
Howards Tschugutscliak, only twenty-one versts from iJagti. 

passed over a hillock and the town was lying be'ere us ; we 
saw the browm clay walls of low, flat houses, litile diffeiiug in 
ficolour from the steppe. We passed through the narrow streets, 

i .nd the many-cornered bazaar (padially roofed) to the houses of 
he Governor-general (Dschansun) J)juD, the great Barrack ; all 
long our road we were followed by the astonished-looking faces of 
trange, queer figures. At the gate we had lo get off our hc^r es 
nd, according to Chinese custom, ask permission to enter ; 
ire were then received at the hall- door by an elderly gentle- 
aan of about fifty, and introduced to his general. It was 
lery hard to keep up a conversation, as every word had to 
|e translated from Chinese into Kirgh'sian, Russian, and 
|ierman, and z/erstf/ on the whole the old gentleman treated 
« with the well-known speeches of Chinese politeness, placing 
^ery thing at our disposal, &c. We went to see the bazaar, 
thich contained little really Chinese ware, and so we bought 
Dthing worth mentioning ; from there we went into the quarter 
the Tartars and had a very good dinner with a rich 1 artar, 
hose very pretty wife, picturesquely dres-ed, presided. Tamar 
tey, our Kirghisian friend, a Mahometan, had to remain out- 
pe. The governor kindly offered to provide night-quarters but 
i declined, and proceed^ on our journey before evening ; we 
fere told that the nearest yurts were only eighteen versts dis- 
and so I too determined to ride in spite of my great fatigue. 
j™^®*>ately the yurts were thirty versts distant instead of 
“*o*wver the Cossack who accompanied me lost his 
* \vi arrived after having done thirty-five versts. 

a thirty-six hours and then went on with 1 

/ quickly on account of I 

e heat (too F. at noon in the sun and 108® F. in the | 


** The road to Saissan led over a steppe more than 3000 ftet 
high, bordered on both sides by mountain ranges. We were sliU 
on Chinese territory, yet near small, rapid mountaiin streams, we 
passed here and there yurt camp< of the Kirghiz and Kalmucks, 
Russian subjects who pasture their herds quietly on Chinese 
ground and grow oats and rye by help of Chinese irrigation ; 
they are unmolested by the owneis of the land or the ‘Tungans,* 
who are mortaHy afraid of everything called Russian. Late in 
the evening of May 24 we reached a plateau high up in the 
mountains, and rested the whole of the 25th, enjoying the cool 
refreshing mountain air. The place is called liugutusai, and is 
a frontier picket. During summer there are twenty-five Cossacks 
stationed here who have to chastise immediately any inroads of 
the ‘ Tungans.^ There is always a post on a pretty high inouiv 
tain, w'hence there is a good view far into China, as far as the 
snow-covered heights of the Urkandscha mountains. Not far 
from there are great heaps of stones, the remains of Chinese 
frontier posts, the garrisons of which were killed this spring by the 
Tungans. Near our place was a small river in which were crab- 
like animals. Towards evening came Di. Pander from Saissan ; 
he is the son of the famous anatomist who, together with d’ Alton, 
published valuable atlases ; besides refreshments he brought 
letters, the first which we obtained since leaving St. Petersburg. 
We started again early on the morningof the 2Cth, and descended 
into a plateau bordered for about fiity versts by the northernmost 
range of the Tarbagatai. The steppe consisted nearly through- 
out of gravel and stony soil hardly covered with plants ; it was 
the most monotonous steppe we had seen so far with the excep- 
tion of the puie salt steppe. The mountains by which it was 
surrounded gave it the appearance of a pleasant picture, but tlio 
height.s danced in the heated air iu a most fantastic way. After 
having crossed the plateau we found Aarantassas awaiting us ; 
they brought us towards evening into Saissan, where we were 
most hospitably leccived in the house of Major Techanoff, the 
chief of the didtict who had accompanied us hither from Lepsa. 
The road was very good, but leads unintenuptc lly through bare 
ravines in the fantastically weathered slate and green but treeless 
Cones of mountains down into the steppe of the black Irtish, 
boidered at the horizon by the dim snowy heights of the Altai. 
As ^o m at we reached the plain we found ourselves on the 
regular p«»st-Hue with i^s verst pole.s. Sais.san is only a military 
post and consists of small neat-looking houses, broad streets with 
canals and planted with willows. It is an important jilace foe 
the trade with f^hina, and will be more important after being 
made a city. I') veil now laigc camel caravans pass fttrougli 
Sais«»an pioviding the Chinese army with flour ; therefore there 
is moie life here than is elsewhere to be found iu this region.*’ 


THE ^^aiALLENGEJV^ EXPEDITION 

publish with pleasure the following additional 
testimony to the value of the ChalleuEt'r Expe- 
dition : -- 

To the Editor of NatisreP 
20, Palmerston Place, Edinburgh, October 2, 1876. 
Dea.r Sir, — Perhaps you will kindly allow me through your 
pages to make known to my colleagues of the Challenger Expe- 
dition the accompanying gratifying resolution passed at the late 
meeting of the Naturahsts and Physicians of Germany. 

Believe me, yours very faithfully, 

C. Wyville Thomson. 

To Sir Wyville Thomson^ Pi ofessor of Zoology al the University, 
Edinburgh. 

Hamburg, September 21, 1876. 
The forty-ninth meeting of German Naturalists and I’hysicians, 
the first which has taken place since the return of the expedj^on 
of the Challenger, has, in its general session 0/ September 20, 
unanimously resolved to express its recognition thanks to 
the promoters and to the members of this expedition, by which 
the knowledge of the physical and biological conditions of tht 
ocean has been so greatly extended. 

We have the honour to communicate to you this resolntion by 
forwarding the accompanying extract from the Protocol, and 
pray you to make it known to all concerned* 

The Presidents of the Forty-ninth Meeting of German Natu- 
ralists and Physicians, 

Senator KiRCHXNfAUXR, 

Dr. Danzeu 
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Extract from the Protocol of the Second General Session of 
the forty-ninth meeting of German Naturalists and Physicians. 
Hamburg, September 20, 1876. 

Prof. Mohhis proposed the following motion 

Gentlemen, -~I have had frequent occasion to allude to 
the great expeditions of the Challenger and of our Gazelle, I 
could only give you mere indications of what has been so 
promptly communicated to us by the leaders and scientific 
explorers of these expeditions, and been thus made the common 
property of all nations which cultivate science. This assembly 
of naturalists is the first which has met since the completion of 
the expedition of the Gazelle^ commanded by Baron v. Schlcinitz, 
and extending over nearly two years, and since the termination 
of the expedition of the Challenger^ under the command of 
Nares and the scientific directorship of Thomson, after a voyage 
of three years and a half. I therefore take the liberty of pro- 
posing that this assembly express to the promoters and to the 
members of the expedition of II. M. S. Challenger and of f l.I.M. S. 
GazelUy Its recognition and thanks for their successful labours in 
the domain of oceanic exploration. 

The motion was then put and passed with acclamation. 

1. Arthur Meyer 

Secretary of the forty-ninth Meeting of German 
Naturalists and Physicians. 


NOTES 

The fifth ** Exposition des insectes utiles et des Insectes 
nuisibU's,” arranged under the auspices of the Socicte Cen- 
trale d’ Apiculture et d’Insectologie, has been held during 
the last four weeks in the Orangery of the Tuilcrics, and 
closed on Sunday. The fir.st exhibition of the kind was 
held at the Palais de rindustrie, in 1865. there was a 
second in 1868, and at the third, in 1872, it was determined to 
make it bi-annual. The society has three separate committees, 
one on apiculture, one on seiiciculturc, and one on general 
insectology, which sit once a monili, and the exhibitions are 
likewise divided into three coi responding seetions. The section 
devoted to apiculture was much like the bee shows held at the 
Ci^slal and Alexandra Palace?, and included a show not only of 
different breeds of bees, but all appliances employed or suggested 
as improvements. We naturally have not in England any 
shows analogous to the section of sericiculture as silkworm 
rearing is here, only an amusement and not a business. 
Nor, unfortunately, have we any exhibitions analogous to 
the section of general insectology, and here it would be 
well if we learnt a lesson from our Erench neighbours. The 
society is endeavouring in various ways to educate the 
country to a knowledge of the distinction of what insects axe 
useful and what are destructive to crops, granaries, garden- 
produce, wood, textile fabrics, &c. For this purpose they en- 
courage the formation of collections of insects, each destructive 
species being accompanied by an illustration of what it preys on. 
In this respect we are in point of quality still ahead, for the best 
collection there was not so good as ours at Bethnal Green, made 
by Mr. Andrew Murray, P'.L.S. They were, however, able to 
show several collections, while we have but one. But besides 
this they use the elementary schools of the country as a channel 
for instruction. They offer prizes to these schools for essays 
and ibr magnified drawings of insects, the work of the pupils. On 
one of the tables in the exhibition, a number of the essays were 
exhibited, and on the walls many of the drawings were shown. 
The Morning Post in speaking of the entomological collection at 
the Bethnal Green Museum alluded especially to the drawings 
made by Mr. Andrew Murray, and suggested they should lie used 
as copies in art schools, and that thus the information they teach 
would be scattered over the country. This same kind of idea is, 
it seems, sy,ready carried out in France. The drawings there, 
however, are outline pen and ink sketches only, sometimes made 
from the teacher’s copy, sometimes the result of the pupil’s own 


dissections. We have in England a machinery ready at hand 
for teaching practical entomology, viz., the Science and Art 
Department. It would not be a very difficult matter to add that 
to the list of subjects on which teaching is given and examina- 
tions are held. Those who know how much the country loses 
annually by insect ravages would best estimate the value of such 
teaching that might be turned to practical account. 

A LETTER has been received from Capt, Allen Young, of the 
Pandora ^ who it will be remembered was to endeavour to com- 
municate with or bring back letters from our Arctic Expedition. 
Capt. Young’s letter is dated Uperninik, July 19. He has 
absolutely nothing to tell of the expedition, as might be 
expected. He has every reason to believe that the weather in 
the far north has been favourable to progress. Capt. Young 
does not state what his next course is, and refers to a previous 
letter, not received. 

Observations have been published by several P'rench pro- 
vincial papers on the meteor of September 24. ( )ne of the most 

accurate was in the Echo du No 7 -d, published at Id lie. The 
apparent diameter of the meteor is stated to have been equal to 
the moon in 0])position ; the same measure was given by M. 
Bamberger, the member for Dunkirk, as reported by that gentle- 
man in a letter to M. Leverrier. I'he position of the meteor was 
below Ursa Major, on the eastern side, at 20" from the horizon 
for Lille. The time in Dunkirk and Lille was the .‘■ame, 
6h. 40m. local time, Dunkirk being a few minutes behind owing 
to the western longitude. The colour was almost the same, having 
been described as reddish-blue at Dunkiik and reddish- violet at 
Lille. A surgeon at Dunkiik said he had heard a hissing sound ; 
a sound was also heard at Lille by a number of people. It was 
an explosion (fracas) according to ear- witnesses, and took place 
three minutes after the appearance. If correct, that obsei- 
valion shows a distance of about 60 kilometres. M. J.cverrier 
is collecting and examining statements before entering into a 
calculation. The light was seen by him at the obsc’-vatory, as 
reported before the J^'reiich Academy of Sciences on the following 
day. It was seen by a number of persons in Paris. The cloud 
of burning matter and ashes was observed for a considerable 
time — at least fifteen minutes. 

We are glad to see that means have been taken to obtain 
subscriptions in aid of the family of the late Mr. George Smith, 
as a public testimonial of respect to his memory. Contiibutions 
to “The George Smith Fund” should be sent to Mr. J. W. 
Bosanquet, 73, Lombard Street, E. C., in the name of Sir 1 Iciiry 
Rawlinson and Dr. Birch. 

We learn from the Chroniqne de V Accliinafation^ that in the 
just completed New York Aquarium immense basins have been 
constructed for the reception of the large cetaceans. A number 
of Otaries have already been received from Behring Strait, and 
the proprietors hope to be able to exhibit to the public the 
famous seal Ben Butler, whicli has for many years frequented 
the island of San Domingo, in the Bay of San Francisco ; the 
director has offered 5,000 dollars for this curiosity. For the 
purpose of facilitating scientific researches, the central building 
contains a library of the best works in natural hi.story, pictures, 
scientific journals, a laboratory, microscopes, drawing-tables, 
dissection-room, and all the necessary materials for modelling 
and photography. Finally, the establishment contains a restau- 
rant in which will be served fish and crustaceans caught before 
the eyes of the consumer. 

Prof. Turner, of Edinburgh, desires tzs to correct a misap- 
prehension which appears in our brief notice (NaturB| vol. 
xiv. p. 485) of his paper on the Placenta, read before Section 
D of the British Association at Glasgow, He states that the 
restriction of area in the more complicated forms of placenta 
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does not diminish but increases the danger of hremorrhage after 
parturition. Prof, Turner also wishes us to say in reference to 
the note on p. 466, as to M. Broca, that that anthropologist in 
the Rcime iV Anihropolo^ie^ 1876, t. v. No, 2, has given a 
critical account of Prof, Turner’s paper on Cerebral Topo- 
graphy, as also of the writings of MM. Gratiolet, Heftier, and 
F^rc. We may here also state in reference to the report of 
Prof. W. C. Williamson’s paper at the Brit. Ass. (vol. xiv., 
P* 45b), that what Prof. Williamson really said was that the 
fossiliferous rocks would be the true battle-field on which the 
problems of evolution would be fought out. 

In the Aftonhlad of the 19th Sept, a letter was published from 
Dr. Theel (of Nordenskj old’s Siberian Expedition), in which 
he stales that, after travelling for ten days by steamer, first on 
the rivers Tura and Tobol, and then on the IiLisch and the Obi, 
his paity arrived on June 3 at Tomsk, and on the 8th at Kras- 
nojarslv. Starting from the latter town on June lO, they arrived 
at Jeniscisk on the i8th, and at Turuchansk on July 16, and 
were at that date hoping to be at Dudinskoj by the 25th of the 
same month. The paity had made rich collections, both 
roological and botanical. 

The Russian Count Oovarof, is preparing a great work on 
the Stone Age in Russia,” which will be published in Moscow, 
with numerous illustrations. Such a work is much wanted, 
owing to the large accumulation of material during the last 
few yeais, and to the absence of any systematic account of them. 
So far as we know, there have appeared in Russia during recent 
years, only two monographs devoted to the subject, one by M. 
Ilolmberg, on the stone and bron/e implements of Finland 
(“ Bidrag till kannedom of Finlands natur och folk,” 1858), the 
other by M. Poliakoff, on the stone age in the Olonetz province 
(“Mem. R. Geogr. Soc.,” 1874). 

li is proposed among the physicians and hygienists of St. 
Petersburg to open there a Hygienic Society, v/hich will be 
in close connection with the London Sanitary Institute and with 
the P.aris Socicte Nationale d’Hygiene. I lygiene obtains great at- 
tention among Russian physicians, and the fortnightly periodical, 
Zdorovic {The JIcaltk\ has already published, during the first 
half year of its existence, some very valuable original papers by 
MM. Arkhanguelsky, Skvortsoff, Shapiio, Guc, Ucke, Kubner, 
Erisman, Tarkhanoff, Dobroshavin, and others. 

The investigation of the upper parts of the atmosphere by 
means of balloon ascents continues to interest Russian savants. 
Some very valuable additions to our knowledge of the subject 
have been made during recent years by Prof. Boltzang in Kasan, 
and by Lieut. Rykatcheff, of the Central Physical Observatory, 
who took advantage on many occasions of the public ascents of 
M. Berg. But neither was able to extend their observations to 
great heights. Now, the Professor of Chemistry of the St. 
Petersburg University, M, Mendel ceff has devoted to further re- 
searches in this direction all the profits which may be received 
during the next five years from his widely-circulated “ Hand- 
book of Chemistry” and other works, as well as the whole profits 
of a just-published Russian translation, under his editorship, of 
Prof. Mohn’s “Meteorology.” It is proposed to construct a 
large captive balloon, of from two to three thousand cubic metres, 
and to fill it by apparatus specially devised or modified for the 
purpose by the Profisssor. 

The last numbers of the Bulletin of the Siberian branch of the 
^•ographical Society, published in Irkootsk, contain an ela* 
wrate monograph of the fishes of the Baikal, by M. B. 
Godlefsky. 

^P^PARATiONS are being made in St. Petersbuig for the cele** 
bration of the hundred and fiftieth anniveriaiy of the Academy of 


Science, which will be held in the same manner as the fiftieth 
and hundredth anniversaries in 1776 and 1826. It it rumoured 
th.at the Academy purposes largely to increase the number of its 
honorary and corresponding members, both foreign and Russian, 
and that a special meeting will be held in honour of the library 
of the Academy, the first scientific library opened for the public 
in Russia (October 2$, 1728), and which is now one of the richest 
in Europe in its Natural Science Department, and in the valuable 
collections of scientific periodicals received from nearly all the 
scientific societies of Europe and America. 

A West Siberian bianch of the Russian Geographical Society, 
receiving a yearly subsidy of 2,000 roubles from the government, 
will be opened at Omsk. It is hoped that the new section (the 
sixth section of this large society) will do as much for the exten- 
sion of our knowledge of the little-known Western Siberia as the 
East Siberian branch at Irkootsk has done for Eastern Siberia. 
This last, which enters upon the twenty-sixth year of its exist- 
ence, has largely contributed to the exploration of nearly every 
part of its region, from the Polar Sea to the interior of China, 
and from the Jenissei to Behring Strait, and has published 
(besides the works which have appeared in the periodicals of the 
St. Petersburg Geographical Society, of the Imperial Academy, 
&c.) the well-known Travels of M. Maack, Annual Reports, and 
a very valuable series of Memoirs (eleven vols.) ax^d But/etm (five 
vols.). We hope that the new section will take more pains 
to circulate its periodicals than has been the case with her older 
sisters, the periodicals of the Irkootsk branch being, we are 
told, almost bibliographical rarities even in St. Petersburg. 

The lemarkable pakuontological and mineralogical collections 
of the deceased Prof. Folborth, being the result of more than 
forty years’ labouis in Russia, are now, according to his becpiest, 
in the possession of the S t. Petersburg Academy of Science. 

On Wednesday, September 20, an earthquake was felt at 
Digne, the chief town of Basses Alpes, at seven in the morning. 
The motion was considerable, although the damage was slight. 
The last time Digne was visited by a similar phenomenon was in 
1873. A destructive one took place on August 14, 1708, and 
from that time slight disturbances have been comparatively 
frequent. 

A FEW days since there died in Paris, at the age of sixty-onc, 
M. Joseph Julien, a clockmaker, who had succeeded in directing 
a small elongated balloon with a screw moved by a spring. 
The experiment was tried with success in the Hippodrome at 
Paris, in 1849-50, and attracted much notice. M. Julien died an 
inmate of St. Anne’s Asylum for the Insane. 

Mr. John Evans, F.R.S., has just published a brochure 
likely to be of great service to collectors of bronze implements, 
weapons, and ornaments ; it U entitled “ Petit Album de I’Age 
du Ikonze de la Grande Bretagne ” (London : Longmans and 
Co.), for the letter-press is in French. This is*explained by the 
fact that the collection was prepared for tlie meeting of the Pre- 
historic Congress at Buda-Pest, the official language of which is 
French. This brochure is a mere scintillation from a much larger 
book which Mr. Evans has been preparing for some years, but 
which unfortunately does not seem to ^ near completion. There 
ve twenty-six plates altogether, each with an average of about 
six figures of various bronze articles, embracing specimens of 
almost everything in prehistoric bronze that has yet been found. 
The plates are beautifully executed, and are accompanied by 
descriptions of all the articles represented. 

The death is announced, on September 30, of the Rev. Henry 
Wilkinson Cookson, D.D., the Master of St Peter’s College, 
Cambridge. ^ 

Mr. W. H. P&eecs (Memb« lust C.£.) is about to proceed 
to America, under instructions from the Postmaster-General, to 
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inspect and report upon the technical and scientific arrangements 
of the telegraphs in the United States. This is one result of the 
report of Dr. Lyon Playfair’s Select Committee. 

A Berne observer has registered the number of days when 
the shade temperature had exceeded 20® C. in the last twenty- 
eight years (1849-1876). The number in each of the twenty- 
eight years is as follows;— 31, 19, 22, 27, 22, ii, 17, 29, 30, 26, 
47, «o, 37| 34, 20, 30, 24, 31, 56, 31, 56, 31, 44, 38, 26, 40, 

55. No regularity whatever is exhibited. 

It is rumoured that the Colorado beetle is amongst us, and 
unfortunately not confined to the cabinets of collectors. 

A Bill is being framed to be brought before Parliament next 
session for the incorporation of the Andersonian University, 
Glasgow. The Bill will provide for a change of name and 
several important modifications in the constitution. 

The progress of education in Russia has in recent years been 
very marked. In April 1866 the Czar appointed Count Tolstoi 
Minister of ICducalion. In commemoration of his first ten years 
of official activity, this minister has recently published a “com- 
jraralive map of the higher and middle educational institutions of 
the ministry of education in the years 1866 and 1876.” The 
facts expressed by the map are given in tabular form, in a recent 
number of the Russische Revuc^ and the following extract will show, 
in general form, the increase in number of higher and middle 
educational institutions during the dccennium in question ; — 


Universities and other higher institutions ... 

181)0 

8 

18; 6 

18 

Gymnasia 

101 

133 

Pro-gymnasia 

7 

69 

Real-schulen and Real-gymnasia 

11 

53 

Technical institutions 

— 

11 

Seminaries for teachers 

9 

()0 

Girls' gymnasia and schools of first rank 

39 

66 

Girls’ pro- gymnasia and schools of second rank 

55 

148 


222 

540 

Under tl c “ L’Erborisla Toscano,” the eminent professor 


of botany at Pist, I’rof. Caruel, publishes an analytical key to 
the natural orders, genera, and species of Phanerogams and 
Vascular Cryptogams (or, as he terms them, Prothallogaros) 
found wild in Tuscany. 

Under the title ** Contributions to the Flora of Iowa,” Mr. 
J. C. Arthur prints a list of the flowering plants of the State, 
979 in number, including varieties and introduced species, wuh 
critical notes on some of the species. 

We have before us the Bulletins of the Torrey Botanical Club 
of New York, Nos. 17-20 of vol. vi. They comprise a list of 
the Musci and Hepaticae of Colorado collected by T. L. Bran- 
degee in 1873-75, and determined by E. A. Rau ; notes on 
some rare southern plants, by H. W. Ravenel ; and several 
minor papers, chiefly of local interest. 

We have a useful contribution to botanical biography in a 
sketch by Prof. E. Morren, ** Mathias de PObel (Lobelius), sa 
vie, et ses oeuvres, 1538-1616.” 

The additions to the Zoological Society’s Gardens during the 
pas^week inc ude five Perch {Ptica Jluvm tilts) from British Fresh 
Waters, presented by Master B. L. Scla^er ; a Ruppell’s Spur- 
winged Goose {Plecti opierus ruppelli) from East Africa, a Grey 
Struthidea [Strutkidia cinerea) from Australia, two Chinese Jay 
Thrushes {Camdax chinensis) from China, deposited; four 
American Darters (Plotus anhinga)f two Boatbills {Caneranta 
cochlearia)t a Sun Bittern {Eurypyga helias)^ two Black-faced 
Ibises {Gtrontinis melanopis\ a Stilt Plover {Himantopus nigri- 
collis\ two Bahama Ducks {Pcecilloneita hahamensis)^ a Red- 
billed Trdfe Duck {Dendrocygna autumnalis) from S. America, a 
Slaty-headed Parrakeet \Palceomis scAisticeps) from India, 
purchased. 


SCIENTIFIC SERIALS 

The recent numbers of the Joitrnal of Botany^ Nos. 161-165 
(now edited solely by Dr. II. Trimen), contain no one article of 
very special interest ; but several interesting contributions to 
foreign and British botany of a more or less technical character, 
and strongly illustrating the present tendency of British botanists 
to devote themselves to systematic and nomenclatorial, to the 
almost entire exclusion of morphological and physiological work. 
— Dr. R. Spruce describes a new genus of Hepaticac, and the 
Rev. M. J. Berkeley two new genera of Fungi, under the names 
respectively of Anotnocladay Kalchbrennera^ and Macowania ; 
and the Rev. J. M. Cronihie some new Lichens from Rodriguez. 
— Mr. Hemsley and Dr. Hance add to our s^ock of information 
on the botanical produc's of China and Cambodia. — Dr. M. T. 
Masters identifies the pear recently discovered in Britain and 
described under the name of Pyrus communis var. Briggsii with 
the well-known continental P. cordatet of Desvaux. — Mr. J. G. 
Baker continues his useful work on the hitherto little-studied 
Irideic, his contributions in the present number including the 
Ixiea: and the genera Aristea and Sisyrinchium^ with descriptions 
of a new Xiphion and Croats from the Cilician Taurus. — ^There 
are many minor notes of much interest. 

The Nucroo Giornale Botanico Italiano^ edited by Prof. Caruel, 
has incre.ised its number of pages in each part ; but, with its 
increase in quantity, has suffered no deterioration in quality. 
Indeed, the Italian botanical journal is now among the most 
important of European serial publications in botany. In the 
two numbers before us, the second and third for the' present 
year, the articles of interest are so numerous that we can only 
glance at some of the most important, at the risk of doing scant 
justice to the remainder. The longest article is one which 
extends over the two numbers, on the alimentation of cellular 
plants, by G. Cugini. The result evidently of great labour and 
research, it is impossible even to give an abstract of the conclu- 
sions at which the writer arrives. With regard to the relative 
importance of the various elementary substances of which the 
food of plants is comj)Osed, he differs somewhat from the results 
arrived at by Sachs anil detailed in his “ I'ext-book,” espe- 
cially in considering potassium, calcium, magnesium, and iron 
as of nearly equal value in the vegetable economy. lie thinks 
that potassium has a somewhat similar relationship to the carbo- 
hydrates to that which phosphorus bears to albuminoids. Signor 
Cugini’s list of the essential food-materials of plants comprises 
oiganic carbonaceous substances, water, ammoniacal salts, sul- 
phates of potassium and iron, pliosphate of magnesium, and an 
alkaline silicate ; and that of non-essential ingredients, in the 
order of their importance, the chloride, iodide, or bromide of 
sodium or potassium, the phosphate, nitrate, or sulphate of cal- 
dum, and salts of zinc, manganese, and aluminium. — Prof. 
Dclpino contributes a paper on dichogamy and homogaray in 
plants, which is of great interest in view of Mr. Darwin 5 pro 
1 mised work on cross -fertilisation and self-fertilisation. After 
' classifying plants into homogamic and dichogamic, he further 
subdivides the former class into homoclinic, in which the pollen 
fertilises the ovules in the same individual hermaphrodite flower; 
homocephalic, in which it fertilises ovules in flowers belonging 
to the same inflorescence ; and monceciou^?, in which fertilisation 
is effected on ovules contained in flowers on a totally different 
part of the same individual. A series of experiments indicated 
that the fecundity resulting from pollination was in an inverse 
order to that given above. — Dr. G. Gibelli has made a careful 
examination of the infolded leaves of Empetntm nigrum^ a com- 
mon plant on our mountain heaths, and finds a striking resem- 
blance, on a miniature scale, to the pitchers of Aepenthes^ 
itarracenia, &c., suggesting also an analogy of function. The 
paper is illustrated by two well-executed plates.— Cry ptogamic 
botany comes in for its full share of attention. — In addition to 
papers On the Bacteria parasitic on fungi, by Dr. Lauzi, On the 
structure of Pilularia ghhtdifera and Salvinia natans^ by G. 
Arcangeli, and On IsoUe^ Dumeiy by A. Piccone, there are 
others on the fungi of Venetia, on the Hepalicae of Borneo, on 
new Italian fungi, and on the mosses of Liguria. 

Der Naturforscher^ April— July.— In the numbers we note an 
account, by M. Hoffmann, of a singular phenomenon in an 
orchard near the village of Heuchelheim. A large fire occurred 
in the village in the beginning of September, four weeks 
after it numerous trees in the orchard (pears and damsons, eg,) 
that had been singed by the fire began to vegetate anew, putting 
forth tender green leaves and blossoms, often by theside^of fruits 
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which the fire had spared. Examiniiif' the wood with a micro- 
*cope he found the starch contentt of the ceUs tr^sforraed into 
I Mlpy mass; sugar was present both in the singed and the 
unsinged trees. M. Hoffmann tried to reproduce the above 
phenomenon artificially, but failed, doubtl^s through not hitting 
the right temperature.— In another botanical paper M. Pringsheim 
maintains that the red in Floridese is a modification of the 
green in these plant**, and not an immediate modification of 
the chlorophjll of phanerogams. — There is an instructive 
abstract in the May number of M. Suess’ recent work on 
the oricin of the Alps. He considers the members of the 
Alpine chain to have been formed not through a pressure 
from below upwards, in the middle, but by a horizontal force 
acting towards the north or north-east and capable of being 
deflected by obstacles in its superficial action. In North America 
and in great part from the Pacific Ocean to the Caspian the 
same direction of force appears; but further east, r.^., in the Red 
Sea and Indian Valley the direction is different ; in the highlands 
of Central Asia the prevailing movement is towards the south 
and south-west. M. Suess specifies various forms of mountain- 
formation. — We note an interesting lecture by M. Jager on the 
significance of gill-slits in taking of food. They permit rapid 
escape of the water sucked in (but not of the morsel) and in a 
backwaid direction, not interfering with advance of the fish. In 
fish that cha.se their prey the gills open widely. In flowing 
water fishes have in general wider gill-slits than in still. Gill-lcss 
amphibia get their food mostly in the air or on the surface. Tritons 
take food under water awkwardly as compared with fishes, and 
they prefer large bites that the outflow of the watei may be faci- 
litated. — In a paper on conceptions of the airangcment of atoms, 
M. t’HofT denotes as an ‘*unsymmetrical caibon-atom ’* one 
which is combined with four different elements or radicals. He 
affirms that every compound containing such an atom must 
be able to exist in at least two isomeric modifications. Fur- 
ther, the optical activity of an organic substance is caused by 
the presence of an unsymmelrical caibon atom. — We find in 
the June number a brief account of Dr. Vessel’s observations 
on the inten.sity of heat radiation from the sun in high lati- 
tudes. This, it appear.*!, increa.ses with the altitude of the 
pole. — M. Sanson lias been making observations on the excre- 
tion of carbonic acid m the larger domestic animals. CJenus and 
species have influence on the re^^piration ; thus, lujuidaj cxcietc 
more CO2 than liovidcc. Males excrete more than females ; young 
animals more than old. Food, so long as it maintains the nor- 
mal state, has no influence on the breathing functions, nor mus- 
cular exertion when ended. The excretion of CC>o is directly 
])rQpoili(/nal to lise of atmospleric temperature, and is inversely 
as the barometric pressure — these two influences compensate 
each other. ■— It is shown by M, Gassend that plants lose in weight 
under coloured glass. — From experimenting on the phenomena of 
affinity in slow oxidation of hydrogen and carbonic oxide through 
platinum, M. v. Meyer concludes that carbonic oxide is much 
more strongly attracted by the platinum molecules than hydrogen, 
and forms an envelope round these, hindering access of the 
hydrogen molecules to the platinum, and only permitting it when 
a great part of the carbonic oxide is oxidised. — July. — Some 
observations by M. Serpieri lead him to an explanation of the 
zodiacm light as an electrical aurora, — The passage of electricity 
forms the subject of an investigation by M, Ober- 


ypurnal de Physique^ May — August, — In studying the propaga- 
tion of heat in crystalline and schistous bodies, M. Janneitaz has 
improved on Senarmont’s method by applying to the (larded) sur- 
j small sphere or truncated cone of platinum, which is 
nroDfl “leans of a battery ^rrent. In minerals the heat is 
of easily in the direction perpendicular to a plane 

texturJ^^ fhan parallely to this plane ; in matters of schistous 
narallel normal direction than in directions 

General tuIa both cases being included under the 

surfflceq tViaf ^ propagated most easily between the 

tion funlilcA r.1 cohesion together. Planes of stratifica- 
tion of the ®chistosity,) have no influence on the posi- 

therLl ellipses reUittvd^®. onentotion of the axes of the 

the doubling of theS’^t°J"‘^,e">dmK be utilises 

Mannlltimloiiits ouTrom^„^“®/f birefii^t pn-'m.-M. 

^ frenmAtriAfli Optical properties deduced from 

L ‘>>«<'»rf«!e of the wive, and M. Mouton 
a batten A* bm,**”* determitting the interior reristance of 
a battery.-A new manometer for measurement of high ires. 


sures is described by M. Cailletet ; it Is based ott the observed 
fact that a cylindrical glass reservoir is diminish^ in volume 
proportionally to the pressure cn it, up to a point near that 
of ruDture, and that this deformation is not permanent. Such 
a cylinder, with spherical calottes and a capillary tube, is 
fille 1 with coloured liquid and screwed by means of a copper 
adjutage into the top of a strong steel cylinder in which 
the pressure is to be produced, the capillary tube projecting. 
The pressure sends the liquid up in the latter.— M. Marey de- 
scribes an apparatus for showing the velocity of a ship at any 
instant, and wliich is an improvement on the metl.ocU of Pitot 
and Darcy. Two vertical tubes have their lower ends bent at 
r'ght angles ; the orifice of the one is turned forwards that of 
the other backwards (in the water). The tubes are continued 
upwards and enfer two capsules (like those of aneroids) placed 
opposite each other. The inner opposed face.s of these are con- 
nected by a bar toothed on its upper edge, which catches in the 
toothed wheel of a dial pointer. Two caoutchouc tubes above 
connect the capsules with a T tube, by which water is first 
sucked up so as to fill the apj^aratus. The variations of pressure 
produced by the ship^s motion are now revealed on the dial 
through expansion and contraction of the capsules. The advan- 
tage of the method is that no change in depth of immersion 
through pitching, &c,, affects the position ol the pointer, but 
any change in the ship’s velocity is at once indicated. — 
It is shown by M. Mercadier that the duration of the period 
of a tuning-fork depends on the amplitude and the temfera- 
ture, and that, using the instrument as chronograph or inter- 
rupter, identical resiuts at different times will only be had if 
the temperature and the amplitude be the same. If, as is usual, 
complete identity and large amplitudes be not required, then, so 
long as an amplitude of 3 mm. to 4 mm. is not exceeded, and the 
temperatures are little different, one is certain of having the 
same number of periods per second to nearly o'oooi. — M. Gemez 
writes on determination of the temperature of solidification of 
liquids, particularly of sulphur ; M. Duboscq describes, with 
figures, his improved apparatus for projection of bodies placed 
horizontally (e.^., the magnetic curve.s) and his transparent projec- 
tion-galvanometer ; and M, I.ippmann gives a resume of theories of 
the radiometer, — M. Terquem having sought some alcohol varnish 
which would cover glass with an almost invisible layer, on which 
one might write or draw, recontmends one composed of alcohol 100 
cubic centimetres, mastic 7, sandarach 3. — M. Becquerel gives 
an account of his experimental researches on rotatory magnetic 
polarisation (which he has described to the Paris Academy). — 
M. Jannettaz has observed that in the process of piercing a 
crystal normally to the plane of symmetry, the air interposed 
between the deformed and the traversed lamina gives nse to 
elliptical coloured rings similar to ellipses of conductivity, and 
he has investigated the \alue of the coefficients of elasticity 
according to the radii vectors of those curves. He determined 
the coefficients of elasticity of flexure of gypsum plates in dif- 
ferent direction, especially those parallel to the axes of the 
ellipses. Comporing their relations with those of the axes of 
conductivity, he found the former to be represented by the cubes 
of the second (the numbers being 1 9 39 and i 247). 

Archives dcs Sciences Physiques et Naturelles^ April- 
August. — These numlers contain several useful papers. There 
is a review of Swi.ss geology for 1875. — The origin of the 
Tchemozeiti^ or black earth covering the upper parts of the 
southern plain of Russia, from the Carpathian to the Oural, has 
been much discussed. M. Bogdanow finds in his researches on 
the .subject, that the deposit consists, and continues to be formed, 
of the remains of vegetation both of steppes and of forests ; its 
thickness, colour, and composition vary wi»h the subsoil ; the 
thickest layers are i’8 m (Murchison said 6 m.), and indicate 
that the region has long since emerged. The Tchemozem has 
been met with in other countries, Transylvania, Moravia, hjorth 
America, &c. M. Bogdanow traces the histoiy of the plains of 
Russia and of their fauna. — M. Demole studies the action of 
bromine on ethylenic chlorhydrine, and a new simplification olf 
the fundamental electro-dynamic law, viewed in relation to the 
principle ot conservation of energy, is furnished in a note by M. 
Clausius — lu reply to the question : Has the age of a tree 
influence on the mean epoch of its foliation ? M. de Candolle 
states that in only some few species, as the vine, the foliation is 
retarded t>y age. Young trees are often 'earlier than those of 
twenty, thirty, or forty years of the same species ; but this may 
be due to nearness to the ground, or to other local cirftmstances, 
independent of age. Similar reasons will account for buds in the 
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upper part of a tree opening later than those below 5 and in any 
case the influence of ace on foliation is nil, or small, compared 
with the influences of climate.— M. Ebray contributes a paper on 
the impossibility of establishing the limits of geological forma- 
tions, and discusses some other geological principles. — The July 
number is mainly occupied with a coup (Tceil over the principal 
publications on vegetable physiology in 1875, by M. Micheli.— M. 
Wiedemann communicates two short notes on the specific heat of 
gases, and on the changes of the co-eflicients of friction of gases with 
the temperature. — M. Hagenbach, in the August numl^r, studies 
the equilibrium of a sphere on a jet of water. There are two 
cases of the phenomena. In one of these, the jet, divided into 
drops, strikes the sphere laterally at about 50® from the lowest 
point, and makes it turn rapidly about a horizontal axis. The 
sphere also often moves round the jet, sometimes in one direc- 
tion, sometimes in the other. The water follows the sphere in 
its movement, flies off in a series of tangents, some of it, however, 
returning to the point of initial impact. The other case is that 
in which the sphere receives a homogeneous jet at the same point, 
and does not rotate about it, but passes to-and-fro across the jet 
between the two corresponding positions. It turns about the 
horizontal axis, now in one direction, now in the other. M. 
Hagenbach gives an explanation of these results. — M. Schmanke- 
witsch replies to some criticism of his researches on the changes 
of Artemia salina in water of varying saltness. 


SOCIETIES AND ACADEMIES 

Paris 

Academy of Sciences, September 18. — Vice- Admiral Paris 
in the chair. — The following papers were read : — Examination 
of observations presented at various epochs regarding the 
transit of an intra-mercurial planet over the disc of the sun, by 
M. Leverrier. He cites eleven of these, comprised between 
1761 and 1820 (the paper to be continued). — Theorems relating 
to systems of three segments having a constant product, by M. 
Chasles. — Note on the period of the exponential e\ by M, Yvon 
Villarceau. — Lighting by means of products extracted from 
resinous trees, by M. Ouillemare. Distillation of oil of turpen- 
tine resting on an equal volume of slightly alkaline water, re- 
moval of it by steam, and direct and prolonged action of con- 
centrated solutions of alkaline carbonates on oils of resin, 
produces complete separation of the colophony and naphthaline 
these liquids contain ; this effect is proved if ammonia no longer 
affects their limpidity. To utilise the large percentage of carbon 
for light, two lamelliform currents are arranged round the wick ; 
the exterior, by means of a cone 8 centimetres in height, the other, 
interior, with a movable conical nipple. The draught is effected 
with a glass chimney, which has to be ground at the base, so 
intense is the light. This light is recommended for shijis’ lanterns 
and photo- telegraphic apparr.tus. — On a mode of treatment of 
phylloxerised vines with lime, by M. Pignede. — M. Lucan pre- 
sented an instrument employed by the negroes in Congo for 
capturing serpents. This is a tube, the walls of which are made 
of pieces of reed interlaced ; when the serpent enters they con- 
tract through the very efforts which he makes to escape.— On 
the capture of rattlesnakes, and the supposed association of these 
serpents with a small owl and a small dormouse, by M. Trecul. 
Travelling, in 1848, in the region west of Arkansas, he caught 
snakes by passing over them, when erect, a loop with running 
knot attached to his ramrod ; they remained quite straight and 
were easily killed. The “villages of little dogs,” or dormice, 
are sometimes pretty large, e.g.^ half a kilometre in diameter. 
One was in a fertile district covered with high herbs, but the 
ground of the village was entirely denuded by the animals, and 
Bttle earthworks thrown up, with holes in them, and communi- 
cating together. The dormouse takes a survey from the top of 
thele eminences, with only his head thrust out. In coming out, 
which they do most cautiously, they give a small sharp bark. In 
another village the author saw a little owl issue from one of the 
burrows, which was alsoj evidently frequented by dormice ; and 
in another burrow was a rattlesnake, but this burrow had evi- 
dently been long deserted by the other animals.— Symbolic 
formula giving the degree of the position of points, the distances 
of which from given tugebraic curves verify a given relation, by 
M. Fourct. — On the physical properties of gallium, by M. 
Lecoq de Boisbaudran. This subject is noted elsewhere in connec- 
tion with the JourncU de Physique. We here note that the density 
the author formerly obtained (4*7 at 15*) was different firom that 


to which M. Mendeleefs theoretical views pointed (5*9), for a| 
body between indium and aluminium to which gallium otherwis^ 
closely corresponded. Having lately, however, treated somffi 
gallium by keeping it half an hour at in nitric acid/ 

diluted with its volume of water, washed, heated strongly,, 
then solidified it in dry air, he obtained the number 5*956,1 
which agrees with that of M. Mendelecf. — Anatomical and mor- 
phological researches on the nervous system of hymenopterousi 
insect^ by M. Brandt. He studies the metamorphoses which 
occur in the ganglionic chain in passage from the larval to the adult 
state. — Experiments and observations on vitreous rocks, by M. 
Meunier. He concludes ( i ) That vitreous rocks do not represent 
the product of a vitrification of crystalline rocks, but the latter 
are derived from the former by way of devitrification. (2) The 
direct devitrification of obsidian, gallinace, retinite, &c., cannot 
be produced, and the presence of gases and vapours in the; 
vitreous rocks seems to be the opposing obstacle. (3) Thig« 
devitrification becomes possible when the rocks, by fusion, are | 
freed from their volatile elements. -j 

Rome J 

R. Accademia dei Lincei, June 4. — On the specific rota- * 
tory power of asparagine, by M. Cossa. He extended the 
researches of Pasteur on this subject, varying the proportion 
of asparagine to the solvent and experimenting with other 
acid solutions. He refers the specific rotatory power (which,’ 
for most of the liquids experimented with, might be con- 1 
sidered as a constant) to the yellow rays of the spectrum. — \ 
On the rotatory power of santonic, metasantonic, and hydro- 
santonic acid in various solvents, by M. Cannizzaro. — On the elec- 
trical state of bodies, by M. Volpicelli. The electricity manifested 
in bodies through the condenser is to be attributed to the electricity 
of the atmosphere, since it follows in quantity and quality the phases 
of that. — M. Volpicelli replied to memoir of M. Pisati, entitled ! 
“ Defence of the Old Theory of IClectrostatic Induction ; ” also 
to a note by M. Canton i on a pretended reform of the theory of < 
electrostatic induction i also to a letter of Maxwell’s in Nature 
(vol. xiv. p. 27). — Studies on microscopic images of medullary 
ncive-fibres, by M. Boll, He studies the alterations produced 
by a variety of chemical agents — sodic chloride, osmic acid, 
glycerine, ether, chloroform, &c. He finds that the myaline does 
not form a continuous sheath within the axis cylinder. The medul- 
lary sheath is composed of a senes of segments placed one above 
another (in the sciatic nerve of a frog he counted twenty to twenty- 
five of these segments). — Duration of vitality of the macula ger^ 
minativa^ by M. Colasanti. Experimenting with hen’s eggs, he 
found that in the first twenty days after the egg is deposited, 
development of a chicken may take place, but alter that epoch 
development is not the rule but the exception. But the germinal 
spots which did not produce chickens always showed some deve- 
lopment, though incomplete. This shows that the evolution is 
not the result of a force which exists or does not exist in a germ, 
but rather of a force subjected to quantitative modification, and 
which expires gradually. 
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OVR NATURAL HISTORY COLLECTIONS 

T hose who pass along Cromwell Road, South Ken- 
sington, will not fail to observe on the site of the 
former International Exhibition, a stately building rising 
from the ground under the superintending genius of Mr. 
Waterhouse* The contractors have labelled it The 
Museum of Natural History,” but when the building is 
completed (which will be the case in November, 1877, 
according to the Office of Works) it may “ surpri^” our 
readers to be told that there will be no “ Natural History" 
to put into it. The Natural History Collections in the 
British Museum — which are commonly supposed to be 
national property — belong not to the people of England 
nor to the “ Government,” but to fifty “ Trustees ” who 
are obliged by statute to keep them in Great Russell 
Street, and nowhere else. In order to enable these col- 
lections to be removed to South Kensington when the 
new building is ready to receive them, it will be necessary 
to pass an Act of Parliament discharging the Trustees 
from their present statutory duties and enacting others 
applicable to the new site. Now the Royal Commis- 
sioners on Science, who have recently terminated their 
labours, have devoted a good deal of time and attention 
to this branch of their subject. They have come to the 
conclusion that the removal of the Natural History Col- 
lections to another building will be a good opportunity 
for effecting a radical change in their administration, 
which, as it is now conducted, is by no means satisfactory 
cither to men of science or to the public. It must be 
recollected that the British Museum was originally in- 
stituted as a great public library, to which the collections 
of art and science were considered merely as appen- 
dages. The director of the whole institution is still 
called the “ Principal Librarian,” and even up to a recent 
period the whole of the staff, even in the scientific depart- 
ments, was classified under the fiction that they were 
“ assistants ” in the Library. The consequence of this 
leading idea is that everything in the British Museum, 
even up to the present time, is sacrificed to the extension 
and glorification of a single department. The Natural 
History Collections have, it is true, a nominal head, 
and a very eminent person he is, but Prof. Owen has 
nothing to do with the government of the institution, 
and has not even access to the trustees when they 
meet in solemn conclave. All he can do, when any- 
thing is wanted or something goes wrong in one of 
the Natural History Departments, is to approach the 
trustws through the principal librarian, an excellent 
individual, no doubt, but a gentleman entirely unac- 
natural science and its requirements. It 
will be easily imagined, therefore, that under this system 
sacrificed to the Library. The head-execu- 
enough, thinks that his own branch 
of the busineU is of by far the greatest importance, and 
1 that everything else should knock under to it. As an 
illustration of tUs fact we have only to turn to the 
QvU Senrice Estimates for the current y«tar. It wiU 
be foiu^ Oiat 10, oool. is to be spent upon the pur- 
chase of prmted books for the British Museum although 
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copies of all those published in the United Kingdom 
are obtained gratis, whereas the miserable pittance of 
1,200/. is allowed for zoological specimens^ 80a/. fmr 
fossils, and 400/. for botany ! It may be alleged by 
the trustees ^at these amounts are sufficient, but Urn 
contrary is notoriously the case. The general level of 
the zoological and botanical collections in the British 
Museum is undoubtedly far below what it ought to be* 
The finest specimens in nearly every department of 
natural history fall into the hands of amateurs be- 
cause the National Collection is so badly supplied with 
funds for purchases of this kind. No dealer would 
think of offering a new butterfly or a new humming- 
bird to the British Museum. With the former he would 
go to Mr. Hewitson with the latter to Mr. Gould. Again, 
the staff of officers in the Natural History Departments 
is inadequate in point of numbers. Their salaries like^ 
wise are much below those of other branches of the 
Civil Service, and quite insufficient for the duties eitpected 
of them. Hence it follows that there is little temptation 
for young men of ability and education to accept such 
a career. These deficiencies might have been remedied 
long ago if the trustees had been content to give up 
their patronage. But the right of presentation to all places 
in the British Museum is vested by statute in the three 
principal trustees, and the Government, naturally enough, 
declines to increase the value of appointments over which 
they have no sort of control 

Under these circumstances it is not to be wondered at 
that the Royal Commissioners on Science have come to 
the conclusion that, as regards the Natural History 
Departments shortly to be removed to South Kensington, 
the irresponsible rule of the fifty trustees should alto- 
gether cease, and a more simple form of government 
come into existence on the new site. Nothing can be 
more successful than the National Botanical establish- 
ment at Kew, governed by a Director immediately re- 
sponsible to one of the Ministers. The Science Com- 
missioners, with good reason, recommend a similar form 
of administration for the National Zoological Museum at 
South Kensington. 

In this view, as will be seen by reference to their report, 
the Commissioners are supported by the best men of 
science of the day, many of whom have emphatically con- 
demned the present system. One short clause in the Bill 
which must be brought in to authorise the transfer of the 
Natural History Collections to South Kensington will be 
sufficient to discharge the trustees from all future responsi- 
bility connected with them, and we trust there will be no 
hesitation on the part of her Majesty's Government in 
following the excellent advice tendered to them by the 
Science Commissioners on this subject 


CENTRAL AFRICA 

Naked Truths of Naked People: an Account 0/ MspeM- 
tiofts to the Lake Victoria Nyansa and the Makraka 
Niam-Niam, West 0/ the Bahr-elAbiad {White Nile)* 
By Col C. Chains Long, of the Egyptian StaiT. 
(London : Sampson Low and Ca, 18764) 

T his work is more than usually interesting, as tike 
author was an American ofiScer inthe £g)^tiw anny 
attached to the expedition of CoL Gordon, the successor 
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of Sir Samuel Baker. The descriptions of the country and 
the various tribes who are the ** Naked People" of the 
title, lead us for the most pait over ground that has been 
already brought to our notice by Speke, Baker, and 
Schweinfurth, but a peculiar charm is contained in this 
volume, as it introduces to our notice some of the 
Dramatis Persona of “ Ismailia," and we find ourselves 
in the presence of many of the principal characters pour- 
trayed in the last work of Sir S. Baker ; among others, 
the now well-known slave merchant, Abou Saood. 

Some persons may not have forgotten that Sir Samuel 
Baker was accused of having dealt somewhat too harshly 
with this arch slave-trader, and it is therefore gratifying 
to receive the testimony of Col. Long who in p. 20 writes 
on arrival at Khartoum 

“ It may not be foreign to the subject to allude here to 
the unfavourable impression produced upon government 
officials and the well-wishers of the expedition on learning 
that Abou Saood was on his way to join us, that he had 
been renominated, and would go to Gondokoro in con- 
nection with the administration of the Equatorial Pro- 
vinces ; for in Khartoum Abou Saood was looked upon 
as inimical to the interests of the Government in these 
regions. Reference to him will be hereafter made and 
his true connection with the expedition and final fate be 
fully shown." 

On March 22, 1874, after an extremely rapid journey 
of only twenty days from Suez, Col, Long, in company 
with Col. Gordon, left Khartoum by steamer for Gon- 
dokoro. The terrible difficulties which had impeded 
the expedition of Sir Samuel Baker had vanished, 
and the great White Nile was cjiencd to navigation by 
the removal of the enormous vegetable obstructions. 
This great work had been accomplished by the energy 
of Ismail Ayoub Pacha, the governor of Khartoum, who, 
by the special orders of the Khedive, suggested by Sir , 
S. Baker, had worked with a Luge force during two fol- 
lowing seasons (not for only three weeks as supposed by 
Col. Long), and the river had resumed its original 
character. The fleet of seven steamers which Sir S. 
Baker had sent up from Alexandria to Khartoum had 
now an uninterrupted channel, and communication be- 
tween Khartoum and Gondokoro would be effected in 
twenty days, instead of the weary and pestilential voyage 
of twelve months, so painfully described in Ismailia," 
Under these favourable conditions Col. Long reached 
Gondokoro on April 17, and he immediately prepared to 
visit the interior instead of delaying at that unhealthy 
station. 

The Commandant, Raouf Bey, fuinished him with 
two trustworthy soldiers from the faithful “ forty thieves '' 
of Sir S. Baker, These men, Said Bagara and Abd-el- 
Rahman, proved themselves worthy of the high reputation 
of the corps, by extreme courage and devotion throughout 
thek service with Col, Long. In company with a large 
party of irregular troops, Col. Long started from Gondo- 
koro to the Victoria N*yanza, on April 23. The company 
included a personage who becomes famous in the course 
of the narrative ; this is Ba Beker, of whom Col. Long 
thus writes ; — ** The presence at Gondokoro of a wily 
black named Ba Beker, who had made his way through 
Unyoro, coming from M^tdsd, King of Uganda, and 
bearing litters to Sir Samuel Baker from Lieut. Cameron, 
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announcing the death of Livingstone, at Ujiji, seemed ^ 
propitious circumstance "—p. 36. 

It is to be regretted that Col. Long appears to have beer 
ignorant of the previous history of certain characters 
which appear in his narrative. The *'wily black," Ba 
Beker, was formerly the dragoman, or interpreter, be- 
longing to Abou Saood’s station at Fabbo, and he had 
learnt the language of Uganda during a visit to the courtj 
of M'tdsd. Ba Beker’s character for cunning and intrigue^ 
was so well known to M^tdsd, that, when that potentate 
formed an alliance with Sir S. Baker, he stipulated that 
Ba Beker should not be sent to his court as he was un- 
trustworthy and a dangerous schemer. Sir S. Baker 
therefore sent from Fatiko a soldier named Selim, who? 
had formerly been one of the “ faithfuls ” with Speke and| 
Grant, and knew the language of Uganda. This man; 
Selim was one of the forty thieves,” and he accompanied 
the envoys of to remain at his court as a representa- 
tive of the alliance formed with the Egyptian Government, 
The grand reception which Col. Long received from King 
M’tdsd upon his arrival at his capital, was the satisfactory 
result of the friendship lestablished with the king by Sir 
Samuel Baker, who at his instance had already sent two 
expeditions in search of Livingstone, one of which had 
reached Lieut. Cameron, and had returned from an enor- 
mous distance, bearing letters for Sir Samuel Baker; 
these were sent down from Uganda to Gondokoro, by the 
wily Ba Beker, who had, against orders, found his way to 
the court of M^t^sd. Ba Beker will be remarked through- 
out the narrative as a plotter against the success of Col. 
Long, whom he attempts to infect with small-pox, by 
sending a native reeking with that disease to march by 
his side. 

Col Long commenced bis journey during the rainy 
season, and his people suffered severely from fever and 
the miseries inseparable from a wet march. At that timei 
the new territory was occupied by several important 
military stations left by Sir Samuel Baker, including the 
Foit Fatiko on 3” lat., and Foweera, on 2°, in the country 
of Unyoro. The latter station had been formed when 
Sir S. Baker established an indissoluble alliance with 
Rionga after the attack by Kabba Rdga at Masindi, which 
terminated in the defeat of the natives and the total’ 
destruction of their capital ; but as the country was bare of 
provisions, the troops were forced to destroy their own 
camp, and to join Rionga. 

Col. Long started under the favourable conditions that 
M’tds^, on the equator, was an ally of the Government ; 
Rionga had been declared chief of Unyoro by Sir S. 
Baker. Two powerful government stations existed along 
the road ; several stations, such as Fabbo and Faloro, 
were held by the irregular troops established by Sir S. 
Baker (formerly slave hunters) under the command of 
Wat-el-Mek, and no enemies were supposed to exist ; 
except Kabba Rdga, who had apparently somewhat I 
recovered his position after the departure of Sir S. Baker j 
to England. 

In speaking of the Baris, the first tribe through which ' 
he passed, Col. Long says (p. 47) The treacherous 
and cowardly Bari had at length accepted as a faot the 
definitive occupation of the country by the government 
I troops, against whom, these people, and in fact every 
1 other tribe, had been excited by the Pongolowe faction." 
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{The Dongolowes are the slave and ivory hunters.) This 
is important evidence, which coincides with the descrip- 
tion of Central African politics in “ Ismailia,” 

On April 28 CoL Long arrived at Moogi, the last of the 
Bari tribes. As the Bari refused to sell provisions it 
became necessary to forage. This is the great difficulty 
of that portion of Africa, the troops must either starve or 
help themselves j in the latter case it is not surprising that 
the natives offer resistance, which ends in bloodshed. 
Three of Col. Long’s people were killed by the Moogi, 
and a general attack commenced. A rapid and skilful 
disposition of his force enabled Col. Long to disperse his 
assailants, and charging them at the double, they were 
put to flight This was hfs first experience of the docile 
negro, who, we are told by philanthropists, is to be 
gained by conciliation. Col. Long’s “Naked Truths” 
appear to take a more practical and common-sense view 
of the African savage. On April 30 Col, Long has 
another skirmish with the Moogites, and it should be 
remembered that this tribe had never opposed Sir Samuel 
Baker’s march and were treated most kindly by him. 
The return for this consideration was an attack upon 
Col, Long, and the subsequent massacre of the unfor- 
tunate Linant de Bellcfonds, with thirty-six of the gallant 
“ forty thieves ” sent to make a reconnaissance by Col, 
Gordon. 

On May 5 Col. Long arrived at Fatiko, near 3° latitude. 
He thus describes it ; — 

“ Fatiko is a neat little earthwork surrounded by a 
fosse about ten feet deep, constructed by Sir Samuel 
Baker, flanked on its western side by a huge rock moun- 
tain that serves as well for a look-out. Its position and 
construction render it almost impregnable, certainly 
against any African force. From its rocky eminence one 
might see the Nile, though more than a day’s march dis- 
tant, winding its serpent-like way from the Albert 
N'yanza,” 

Speaking of the officer, Adjutant- Major Abdullah, 
whom Sir Samuel Baker had left in command. Col. Long 
writes “ It gives me no little pleasure to refer here to 
the cleanliness and discipline of his command, and the 
esprit de corps which he had instilled into both officers 
and men.” This is a gratifying result from the labours of 
a European who first planted these stations in Central 
Africa to suppress the slave-trade. 

At Fatiko Col, Long was introduced to Wat-el-Mek, 
who commanded the irregulars. This man, conspicuous 
in “ Ismailia ” as the chief agent of Abou Saood, who was 
subsequently pardoned by Sir S. Baker and appointed 
to his present command, determined to escort Col. Long 
to Foweera, and together with Selim, already described, 
and the wily Ba Beker, they started. May 12, towards 
Foweera, about seventy miles distant. On May 17 they 
reached the camp, garrisoned by 270 men, and described 
by Col Long as a “model of neatness and order.” 
After a rest of some days at the station of Foweera, 
dunng which Col Long was much impressed with the 
noble appearance and character of Rionga (the chief with 
whota Sir S. Baker had formed an alliance by]exchanging 
blood), he at length started for the capital of M't^sd in 
company wiffi Selim (Sir S. Baker’s representative) and 
e wily Ba Beto, who was extremely jealous of the co- 
interpreter. Aftet a terrible journey of rain, slush, and 


numerous deep marshes, which induced distressing 
attacks of fever, Col, Long and his party arrived at the 
capital of the great King M’tdsd. 

It is absolutely necessary to refer all readers of African 
travels to the work itself, as “ Naked Truths ” will yield 
a rich harvest of horrors, which would intrude too hugely 
upon the space accorded to a review. The reception 
given by the great King M’tds^ commenced by the cold- 
blooded massacre of thirty people in Col. Long’s pre- 
sence ! This is the monarch whose praises Mr. Stanley 
sings ! It is indeed necessary that “ Naked Truths ” 
should be impressed upon the public. Col Long’s 
description of M’t^sd is perfectly truthful, agreeing with 
that given by Capt. Speke. There can be nC doubt 
that in spite of his savage customs he is far more en- 
lightened than most African monarchs, and much can 
be done with his assistance in opening Central Africa 
to commerce. We can only hope that his country will not 
be annexed to Egypt, in which case we should lose the 
confidence of a man who has already rendered most im- 
portant assistance as an independent potentate. If the 
simple traveller shall be known in Africa as the fore- 
runner of an invading army, and the return for a gracious 
reception shall be the loss of a kingdom, future explorers 
will be regarded in Central Africa with well-merited sus- 
picion, and the ordinary dangers of the country will be 
enhanced. 

Col. Long visits a small portion of the Victoria Lake, 
which conveys an impression since proved to be erroneous. 
He then proceeds in two canoes with his faithful Said 
Bagara and Abd-el- Rahman, together with a few followers, 
down the river from Urondogani to Rionga’s Island. He 
is dreadfully ill, and the wretchedness and misery he de- 
scribes will show that nothing has been overstrained in 
the accounts of those regions previously published. 
When opposite M’rooli, lat. 1° 38', where the Nile is more 
than a thousand yards wide, he is attacked by a fleet of 
forty canoes by the people of Kabba Rdga. The fight 
which ensued is one of the liveliest scenes of the book, 
and the cool and accurate shooting of Col Long and his 
two ex-“ forty thieves,” with Snider rifles and a large 
supply of ammunition, win the day, and save the little 
party from destruction. 

In a state of great physical prostration from hunger 
and continual sickness, our gallant explorer and his little 
party reached the military station at Foweera (Rionga’s). 
At this place he made an important discovery, that on 
the same day that he was attacked by Kabba Rdga’s fleet 
of canoes at M’rooli, Sulieman, the ex-slave-hunter, but 
present officer of the Egyptian Government, was actually 
residing with Kabba Rdga at his palace I Col. Long 
needed no further proof of treachery ; it was a repetition 
of the conduct pursued towards Sir S. Baker, and as Col 
Long writes “ in acting against me, he was but proving 
his hostility to the Egyptian Government and his S3rm- 
pathy with Kabba Rdga, the old ally of Abou Saood.” In 
fact, the irregulars formed of the disbanded slave-hunters 
of Abou Saood knew that their occupation was gone, and 
they still clung to the hope that some fortuitous circum- 
stance might lead to the withdrawal of the Government 
from the new territory, and the return of the good old 
times of slavery. 

Col Long had hoped to visit the Albm N>anza, but 
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Ending; it quite impossible^ he at length returned to 
Fatiko. His final report of the Fatiko natives is as 
follows : — 

*^The Fatiki of all the negro tribes I had seen are the 
most moral and the most honest They were veiy 
numerous, and their welbfilled corn-bins attested their 
frugality and their industry in the cultivation of ‘ dourah/ 
the sole product of the soil.^’ 

It will be remembered by readers of “ Ismailia ” that 
Sir S. Baker delivered these good people from the yoke 
of Abou Saood’s slave-hunters, and they have ever since 
shown their gratitude by cultivating com sufficient for the 
support of the garrison. In p. 205 Col. Long writes : — 

‘‘The garrison of Fatiko, composed of 200 men, was 
sheltered from any attack not alone from its position in a 
military point of view, but because of the entire sympathy 
of the natives, who were most friendly to the government 
troops and acknowledged their authority with pride at 
being considered as belonging to ‘ Meri.’ ”... 

Nothing can be more satisfactory to the true well- 
wisher of the negro than such a picture, neither could 
any more convincing proof be desired of the grand reform 
effected in these districts by the Khedive’s expeditions to 
suppress the slave trade. 

On October 18 Col. Long returned to Gondokoro, 
where he heard with sorrow that most of the Europeans 
had died during his absence. He speaks with honest 
pride of the congratulations that he received from the 
Governor- General (Col. Gordon) upon the results of his 
arduous journey. He was also visited by Abou Saood, 
of whom he writes : — 

“Abou Saood came to see me and to welcome me 
back. From the very great dignity with which he had 
been invested on his arrival, he had now fallen into 
disgrace.” 

Col. Long now returned by steamer to Khartoum to 
recruit his health by change of air, and having remained 
at the Soudan capital for sufficient time, he once more 
returned to the White Nile regions with reinforcements. 
On his voyage to Lado, a new station which Col. Gordon 
had established fourteen miles north of Gondokoro, he 
was tempted to explore the important river Saubat, which 
is the largest affluent of the White Nile. In a powerful 
steamer he passed up the stream of the Saubat for about 
300 miles, and arrived at ahivory station of the Arabs far 
beyond the highest point reached by Europeans. The 
Saubat was reported navigable for an unknown distance, 
but circumstances compelled his return, and Col. Long, 
after a rapid passage, once more joined Col. Gordon at 
Lado. 

A short rest at this station prepared him for an expedi- 
tion into the Niam-Niam, or cannibal countries west of 
tb© Nile. During this journey Col. Long lost a consider- 
able number of men from sickness, and, as usual, was 
attacked by the natives, who succeeded in killing one of 
his ^Idiers. With the assistance of the irregular troops 
from the Niam-Niam stations, and those warlike tribes of 
cannibals, he defeated the enemy, and his allies ate 
them as refreshment after the battle. Col. Long subse- 
quently returned to Lado, and after a short but brilliant 
career in Central Africa he returned to Egypt, to take the 
command of an expedition sent by the Khedive to the 
Juba river on the cast coast of Africa. 

In cem^ding a notice of this volume we must express 


a regret that Col. Long gives us no astronomical observa* 
tions; therefore no practical addition has been made to our 
geographical knowledge. There are also some instances 
of careless description, as he speaks of “ deer/’ whereas 
no species of deer exist, and he must mean “ antelopes.” 
He tells us of a boa constrictor 30 feet long, with a thick- 
ness equal to the body of a child. This is a careless picture 
of an enormous snake that deserved to be accurately 
measured as a curiosity in natural history. 

There are no pretensions to literary style in this book, 
but the charm exists in the evident truthfulness and 
absence of prejudice which pervade it throughout. CoL 
Long is far too honest and straightforward to condescend 
to stratagem to win the applause of the public ; he does 
not believe in the good qualities commonly attributed to 
the negro. 

The impression left on the mind after carefully reading 
Col. Long’s “ Naked Truths,” is that such men as he un- 
doubtedly is, are the true stamp for the improvement 
of Central Africa— a character which combines courage, 
energy, love of liberty, and fair play, and sound common 
sense with patience, must effect good, and such a man 
will always be respected by the negro equally with more 
enlightened races. 


OUR BOOK SHELF 

Electro-Telegraphy, By Frederick S. Beechy, Telegraph 
Engineer. (E. and F. N. Spon, 1876.) 

Why Mr. Beechy should wish to depart from ordinary 
usage and call his book electro-telegraphy rather than 
electric telegraphy, we have no idea. The assumption of 
an eccentric title lor a scientific book naturally gives rise 
to a feeling of prejudice against it. Nevertheless, we find 
in this little book a very fair and clear account of the 
practical part of electric telegraphy. It would be im- 
possible, in 125 pages, to deal fully with this great subject. 
Mr. Beechy has, however, managed to compress into that 
short space an account of the principles and methods both 
of sea and land telegraphy, sufficient to give an intelligent 
reader a very good notion of how telegraphy is carried on. 
He has wisely avoided all detail regarding telegraph in- 
struments. In his diagrams he generally gives a skeleton 
illustrating a principle without attempting to display details 
that would only complicate the figure. His descriptions 
are generally clear and simple. 

It is surprising, however, that he has not taken the 
trouble to explain the elementary principles of electric 
science more thoroughly. We are far from satisfied with 
the preliminary chapters on this part of the subject, and 
we have noticed some very extraordinary mistakes. In 
the chapter devoted to “ testing ” we read as follows ; 
“ The metre ^ or French standard of length, is a certain 
sub-multiple of the diameter of the earth. The standard 
of time, or the second, is derived from observation of the 
earth’s revolution. The standard measures, such as the 
yard measure or the pound weight, may be lost or de- 
stroyed, and the only security for always obtaining reliable 
standards is the permanence of the great natural laws of 
our globe.” This is very astonishing. To say nothing 
about the “ diameter,” which may be a misprint, we thought 
that though the writings of Balfour Stewart^ Maxwell, 
Thomson, and the celebrated B.A. Unit Committee, every 
one knew better than to trust to permanence of the earth’s 
dimensions for replacing the metre were it lost. 

The next paragraph defines the Ohm. “ The Ohm is 
obtained by observing what effect is produced by a current 
of electricity on a certain conductor in a given time. As 
a certain metal rod represents the yard, so a wire of a 
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rcrtaitt resisUnce represents the Ohm. The Ohm is a 
small coil of German silver wire representing the resist- 
Lee overcome by a current in a certain time ” What 
kind of conception can Mr. Beechy have of current and of 

resistance? t. t j -..t. 

StUl, as we have already said, we are much pleased with 
Mr. Beechy^s litUc book. The author can readily make 
the necessary improvements in a future edition. 


LETTERS TO THE EDITOR 

\Thi Ediior does noi hold himself responsible for opinions expressea 
by his cotrespondenls. Neilher can he undertake to return^ 
or U corr^nd with the writers of rejected manuscripts, 
iio notice is taken of anonymous commumcations.] 


Action of Light on Ebonite 

It is well known to electricians that the insulating power of 
ebonite gradually diminishes in consequence of the formation of 
a conducting layer of sulphuric acid on the surface (pioduced by 
the oxidation of the sulphur used in vulcanising). It is perhaps 
not so well known that exposure to light facilitates this change, 
if indeed it is not an essential condition. 

In order to put this to the test, a plate of ebonite polished on 
both sides was cut into four pieces, each about 52 mm. long. 
22 mm. wide, and 8*5 mm. thick, exposing therefore a surface of 
about 3,500 square millimetres (the edges were not polished), 
and one half of each piece was varnished with an alcoholic 
solution of shellac. Two pieces were placed in wide test tubes 
plugged with cotton wool, and the other two were sealed her- 
metically in similar tubes. One of the scaled tubes and one 
plugged with cotton wool were placed in a dark drawer, and the 
other pair exposed to light in the laboratory, and during the latter 
part of the experiment to direct sunlight. The experiment was 
commenced on December 26, 1874, and after some time minute 
drops of liquid were perceived on the ebonite exposed lo light 
and air, the remaining three pieces retaining their original ap- 
pearance. Between September i and 21 of this year the 
sealed tube exposed to light was accidentally broken, so that for 
a period of less than three weeks the ebonite in it was exposed 
to both light and air. On September 21 the tubes were opened, 
the ebonite washed with water, and the amount of acid deter- 
mined by standard solution of caustic soda. No trace of acid 
could be detected on cither of the pieces of ebonite which had 
been kept in the dark ; on the one which had been exposed lo 
light in the closed tube, *343 milligrammes of sulphuric acid 
were found, and on that exposed to light and air, 2*646 milli- 
grammes. 

By a mistake it was not ascertained whether the part of the 
ebonite which had been varnished had become acid, but during 
the time of exposure small drops were also perceptible on this 
portion of the surface. When the pieces were exposed to direct 
sunlight another change became visible, the drops being rei>laced 
by what appeared to be small particles of a yellowish white 
solid. This may have been due to the heating of the black 
material by the sun and consequent action of the strong acid on 
the solid. 

I was led to try this experiment by noticing that an ebonite 
plate electric machine which had been kept in a light room had 
changed in colour except on those portions which had been 
protected from light by the rubbers. The exposed surface 
acquired a brown colour and the machine acted very badly. On 
cleaning the plate with a hot solution of caustic soda, large 
quantities of ammonia were evolved and the brown surface be- 
^!J^^s<>ftened, so that it could be easily scraped off, 

I had an opportimity of noticing a remarkable instance of this 
Mtion a short time since in the laboratory of my friend, Mr. 
warren pe U Rue. An apparatus with an ebonite base, with 
inrw adjuiting screws, was standing at some distance from a 
surface of the plate was covered with a fine dew 
ot an acid hquid, except at the parts where the shadows of the 
^ew8 fell. The surface at these places completely 
reUmed lU onginal polish. 

The interest of this matter must be my excuse forcomrouni. 

^ the rewlts of « incomplete experiient 

Royrt Indiu En^eering OtUege, Herbert McLeod 

Cooper'. HUI, OetoSw a * 


Visual Phenomena 

The following quotation was written, and a stereo-slide to 
which it was appended was sketched by myself In January last, 
and shown at the soirtle of the Manchester Mechanical and 
Scientific Society then held : — 

looking through comparative darkness at any bright 
light, the writer, who is near-sighted, sees in place of such lirat 
or any number of such lights, a bright disc or discs each like me 
stereoscopic combination of the figures here shown. 

" Are such figures seen by other myopic subjecis, and do they 
consist of the middle portions of the crystalline lenses as seen 
from within t 

** In order to develop the figures the source of light must be 
sufficiently distant to subtend an angle of about onc-twelfth of a 
degree ; the discs have an apparent diameter of about 1® or 
more, being like the pupils which seem to define their outline, 
persistently variable in size (ie., always on the mwe). The 
disc-patterns are constant in markings and posi^^ion, and their 
brighter lines irradiate the darkness (of the vitreous humour) as 
though by refraction from the (?) denser portions of the Jens,** 

The discs above mentioned differ a litue in each eye, but the 
groundwork in both cases is a somewhat ii regularly five-armed 
star ; each arm has a shaded axis with bright margins, and they 
radiate from a luminous ring inclosing a darker c^tral spot. 
The whole figure is well illuminated, its details being defined 
rather by variations of light than by dark markings, and their 
comparative brightness in*er se being not unlike that shown by 
the various parts of the lunar surface at the full. The intervals 
or sectors of the figures are filled with a mottled pattern not easy 
lo sketch ; one space contains a figure like Y with the stem 
outwards ; another a V point inwards. Some dark spots, inside 
bright ring?, as they are exposed or excluded by the margin of 
the figure, curiously define the varying size of the pupil as one 
approaches or recedes from the light; at about 12 yards from 
(say) a street lamp the disc is suddenly supplanted by the true 
form of the gas flame. 

I see these appearances with the unassisted eyes ; a concave 
lens at once snuffs them out. About sixteen years ago I tried 
some experiments with convex lenses, and found that on holding 
the lens farther from the eye than its (the lens's) focal distance, 
the star figure suddenly became a NECiATiVK — its cardinal points 
reversed, its lights shadows, and vice vend ; the arms bright, 
with shaded borders, and the dark spots liright, with shaded 
rings. 

On coming from darkness into a gas-lighted street, the star 
discs appear large for about a second, then suddenly contract, 
but retain a slight oscillation, corresponding with the slight but 
incessant movements of the iris. The conjunction' of lightning 
and streiMamps has a curious effect ; o/ZereaLch Hash the hundred 
or more of discs, one at each light, suddenly contract and more 
leisurely expand, the contraction taking about one second and 
the readjustment about four. 

In place of Mr. Mallock’s l<'ig. 2 (p. 350), I get a sort of very 
acute St. Andrew’s cross, its arms consisting of parallel rays 
crossed by numberless very fine striations. 

Fig. 3 I only see as a tangled confusion, owing to the hairs 
not l^ing so neatly arranged as in Fig. 4; yet their foreshortened 
crookedness seems, by way of amends, to be responsible for the 
following : — 

In looking towards, but a bale below, the sun, which should 
be at about its winter meridian altitude, the upper field of view is 
crossed by a sort of variegated aurora of rainbow colours, which 
have almost a polariscope brightness, and are lined and ringed, 
as it were, upon a sort of chain pattern foundation. 

It was in November or December last that I first found that 
the before-named star figures were not necessarily extinguished 
by a light sufficiently strong to allow of my sketching them ; the 
occasion being a highly successful Manchester copy of a London 
fog. A lucid interval and a lowered gas-jet in a large room 
accidentally gave the requisite conditions. j 

If considered of sufficient interest, 1 would send copies of the 
discs which are sketched nearly two inche? in diameter. The 
disc of a gas-lamp at 100 yards distance has an apparent 
diameter ot nearly 3 feet, and a lighted up cotton-mill is all 
light, no wall. H. B. Biden 

Sale, Manchester 


If Mr. T. W. Backhouse (Nature, vol. xiv., p. 474) is right 
in interpreting the phenomenon of radiance described by Mr* A. 
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Mallocki as due (in Mr. Mallock^s case) to under-xt^x^xXion of 
rays (as in my case it certainly is dne to ^rr-refraction)» his own 
experience furnishes a good connecting-link between the two 
dinerent, though allied, phenomena/' It would be well, how- 
erer, in order to avoid all uncertainty, that we should know the 
result, in Mr. Mallock's case, of experiments with an obstacle 
advanced in front of the eye from a given direction. The ex- 
periment with concave or convex spectacles is not quite satis- 
factory, because It involves a breach of continuity in the observa- 
tion of the phenomenon. 

In concluding that I am ** evidently .short-sighted,” Mr. Back- 
house attributes to the whole lens a fault which really belongs 
only to certain radial portions of the marginal region of the lens. 
In daylight T see distant objects sharply defined, and that with- 
out excessive contraction of the pupil. It is at night, when the 
pupil is largely dilated and the marginal part of the lens 
becomes exposed to incident rays, that I see radiance around a 
distant lamp. 

These phenomena being necessarily personal to each observer, 
not admitting of observation by one person for another, and 
evidently presenting wide differences, it would be interesting to 
collect and tabulate the facts as described by a number of com- 
petent observers. I would suggest that the initiator of this 
correspondence (Mr. A. Mallock), or some other person, with 
the approval of the editor of Naturk, should receive and tabu- 
late such facts as may be communicated on this subject, with a 
view to the publication of the results in a future number of 
Nature. * Hubert Airy 

Biackheatb, October 3 


An Intra- Mercurial Planet 

If the phenomenon seen by the Hon. F. A. R. Russell was 
really a transit of this planet, Hofrath Schwabe must have very 
narrowly escaped witnessing it, for on turning to his MSS. 1 
found the following observation for the date in question : — 

** i860, Jan. 29, 9m, (8. 1 1 A.M., G.M.T.). 

** Nur die Hauptflecken von 10 deutlich dem Austritte nahe, 
II undeutlich, 12 u. 13 nicht wesentlich verandert.” 

The numbers refer to the drawing of sun-spots made on the 
preceding day, indicating also the order in which the spots 
nave appeared since the commencement of the year. No. 10 is 
a group of spots near the limb, No. ii a group of very small 
spots also close to the limb, whilst 12 and 13 are clusters of 
large spots both of sufficient magnitude to be visible to the 
naked eye through a fog. 

Unfortunately the Photohcliograph was not at work on that 
day, nor did Carrington make any observations, the sky being 
cloudy. G. M. Whipple 

Kew Observatory, October 7 


Inequality of the Semi-Diurnal Oscillations of Baro- 1 
metric Pressure 

Will you oblige me by publishing the following corrections 
of certain of the formulm in my paper on the Inequality of the 
Semi-Diurnal Oscillations of Barometric Pressure, in Nature, 
vol. xiv. p. 316 ? I regret that the distance of my place of resi- 
dence has prevented my sending } ou an earlier notice of the 
errors. 

Formula (2) should stand thus— 

wherei^ is the density of air at standard pressure P and tem- 
perature 3*, &C.” 

The same symbol P should be substituted for P in the next 
formula, and the explanation should run — 

** where s is the hy]^thetical density of water vapour at P and 
7^1 and X its latent heat at temperature 7. Substituting for s 
its appx(»ximate equivalent |p, 

T= 

Henry F. Blanford 

Meteorological Office, Calcutta, September 5 


Miniature Physical Geology 

The dccurwnce of miniature earth-pillars (vol. xiv. p. 423) 
is by no meftnatioasaal even in our own country. 

I noticedijroi&e excdlent examples some years ago in the 


neighbourhood of Halifax. From a steep exposure of alter- 
namig strata of sandstone and shales, the sandstone stood out in 
broad ledges which received on their upper surface the 
from the weathering shale, consisting of mud and plate-Uke frag- 
ments of the shale itself. Under ilie action of the rain this 
dS^is had been carved out into perfect pillari*, each capped with 
its plate of shale, and with a numerous progeny of smaller pil- 
lars clustering round it, each also with its protecting root of 
jutting shale. 

Near the Mumbles (Swansea) I visited a limestone quarry at 
the foot of which lay a talus of soft earth embedding a number 
of fragments of limestone. Here not only were large earth- 
pillars Irom two to four inches high, and in every detail of form 
resembling those of the 'I’yrol, to be seen sculptured from the 
talus, but a heavy shower of rain falling at the time was actually 
at work producing fresh columns and enlarging the old ones. 
I had with me at the time, by good fortune, a party of some 
forty students, and was pleased lieyond measure to be able to 
point out to them the.se beautiful pillars and the process of their 
growth. So perfect were they that one gentleman more enter- 
prising than the rest wished to transport one fine group to the safe 
keeping of a glass case. 

But the most sti iking examples of earth-pillars I have seen 
anywhere occur in this neighbourhood. I'lie trias, which 
here frequently consists of a breccia of hard sub-angular frag- 
ments of various kinds of rocks embedded in a red sandy marl, 
is in many localities cut through by the roads, and thus exposed 
in almost vertical faces of consideiabic length on the side of the 
roadway. These faces have very generally been carved out into 
earth-pillars, which, whilst resembling in all else the Botzen 
pillars, differ from them in remaining attached vertically to the 
parent rock by one face, and thus are free on three sides only. This 
ornamentation of the rock-faces in high relief may be seen contin- 
uously for many yard^, I should think for hundreds, and it is per- 
manent from year to year. No one walking from Dawlish to 
Little Haldon can fail to be struck with its singular appearance, 
and it is especially well exhibited on the right hand bank of the 
road skirting the north-east side of Luscombe grounds. The 
ordinary earth-pillars, free on all side«, may also be occasionally 
noticed in great perfection. After last year’s heavy fains I saw 
several measuring 3 inches high and 2 inches broad at the 
summit : in one case the capping was not of stone, but a piece 
of growing mos«?, which had become detached from a mossy 
bank by a landslip on a small scale. W. J. Sollas 

Dawlish, Devons 


The Claywater and Meno Meteorites 

The analyses of these remarkable bodies by Dr. J. Lawrence 
Smith, as given in the A mefdcan Journal of Science for September, 
1876, suggest a new and interesting inquiry in astro-meteorology. 
These analyses gave the following results ; - 



Claywater. 

Meno. 

Stony matter 

78 '33 

77*76 

Metallic particles . . 

17-07 

18*00 

Troilite 

4 60 

4*24 


100 'OO 

100*00 

Stony part, soluble . ... 

47*20 

48*70 

Stony part, insofuble 

52 80 

51*30 


100*00 

100*00 

Stony part, analysed as a whole 


Silica 

44*98 

44*70 

Protoxide of iron and aluminia . . . 

21*95 

22*26 

Magnesia 

29 30 

28-97 

Lime 

I ‘So 

1-85 

Soda 

1*32 

1*20 

Metallic particles 

99*35 

98*98 

Iron 

92*15 

91*86 

Nickel 

7*37 

7*53 

Cobalt 

•28 

•13 

Copper and phosphorus 

Traces of both. 

Specific gravity 

3*66 

3*«>5 


“ In regarding the above comparative statement of the com- 
position ot these meteorites,” says Dr. Smith, ‘‘ it will be seen 
that the compositions of the two as made put by me do not 
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differ more than those of two itagme^ of theume met^te, 
S they both in thar phyAed asptcts from the ordmaiy 
^ of meteorites, and, in fact, they have few or no paraUels m 
the collections of these bodiei." x , 

Are the ^ove coincidences to be regarded as accidents, or 
do they indicate an orij^ connection betwwn the two l^ies? 
the fimer alternative U seen at wee to be almost mutely 
improbable. But the Meno stone fell in Mecklenburg at noon, 
Ortober i, 1861, and the Clay water meteontc, in Wisconsin, at 
j A.M., March 35, « 86 S. the inter^ beii« nemly three yem 
uid a halt How, then, could the bodies have been originally 
eonnected? It wUl be observed that the two points of orbital 
Intersection are almost diametrically opposite, and n ay therefore 
be regarded as the ascending and descending nodes of the same 
meteoric group. The possibility of an original intimate connec- 
Uon of the two meteorites becomes thus sufficiently obvious. 
The nodal points correspond approximately to those of the comet 
pf 1264. 

It may here be remarked that a similarity of composition was 
also found in the aerolites of May 22, 1827, and June 2, 1843, 
both analysed by Baumhauer. Daniel Kirkwood 

Bloomingtoni Indiana, U.S.A., September 5 


Comatula rosacea 

In Nature, vol. viii., p. 469, is a report of an ’excursion by 
;he Birmingham Natural History and Microscopical Society to 
Teignmoutb, and of the results of its dredging operations in 
that neighbourhood, in which the following passage occurs : — 
“By far the most noteworthy capture was Comatula rosacea^ the 
Feather-star, two individuals of which were taken in the larval 
pedunculate condition attached near the base of a frond of 
Laminaria, which was tom off b)r the dredge. The specimen 
tteasured about one-tbird of an inch in length. Five young 
Comatulas in a free condition, the largest about an inch across, 
were also taken. A subsequent haul on the following day 
brought up from the same locality three adults. ** A foot-note states 
that this was in the vicinity of I'orbay, at a depth of I2 fathoms, 
on a limestone bottom. 

It may perhaps be interesting to the above Society, and to the 
readers of Nature generally, to know that during the last 
month Mr. Hunt and myself, in his handy little sailing-vessel, 
dredging in Torbay, have taken Comatulde, not by twos and 
threes, but in the greatest abundance. In one haul off Berry 
Ilcad there were certainly more than a hundred adults. On this 
occasion the dredge was brought on board cramfull of the com- 
moner genus, Ophiocoma rosula^ of which there must have been 
many thousands, the Comatulas forming only a small percentage. 
This haul was in about 12 fathoms, on a very rocky bottom. 
We met with pretty similar results close to the Thatched Rock. 
It is evident that the habitat of Comatula is strictly defined, viz., 
in comparatively deep water and amongst rocks. We have 
never taken a single specimen from sandy or shelly bottoms. 

On examining the few pieces of sea-weed and zoophytes 
brought up at the same time, they were found to be covered with 
the young stalked state of the Feather-stars, which were princi- 
pally attached to Iht^la flabellata and Salicornana/arcimtnoides, 
As I write, I have before me a small bottle of spirit and water, 
in which is a little sjiray of the latter zoophyte about 2 inches 
in height, and to which are attached at least seventy specimens 
in every stage of growth, from the calcareous bud, with its 
zoophyte-like tentacles, to the perfect, but stalked, form of the 
Feather-star, with its five bifurcated arms ; and on a single 
microscopical glass side and cell 1 have mounted as many as a 
dozen specimens, all growing on the same small piece of weed. 

It is generally stated that both Comatula and Ophiocoma, on 
leaving their native element, break themselves into pieces. My 
does not bear this out. It is true that, as they 
crawled about the deck in their own peculiar fashion, the Ophio- 
*®P®ciaUy left an occasional arm behind, but as a rule I 
c^la take either of them up in the palm of my hand without 
f *™biting any suicidal propensities. Presuming on this 
about a hundred of the two sorts into a sponge bag, 
but tnit WM asking too much of them, for on reaching home 
them out, I found that both Feather-stars and 
converted themselves into a mass of mincemeat ! 
It n^uia have been difficult to find a single portion of an gnu a 
quarter of an inch long. 

*t*My of the structure of the various genera 
MKl their of locomotion is most interestii^, but is beyond 
the scope of this communication, which is merely intended to 


^ow that Comatula rosacea and its young stalked state is not so 
uncommon as is generally supposed, but can be obtained in con- 
siderable numbers, especially if one is so fortunate as to have as 
a companion such an experienced dredger as my finend, Mr. 
Hunt. Frsd. H. L4N0 


Influence of Islands on Colour of Animals 

The September number of Blackwood's Magazine contains a 
narrative by Mrs. Frances Wordsworth and her son, Mr. C. F. 
Wordsworth, of six months and twenty-two days spent hf the 
survivors of the unfortunate Strathmore upon one of the rocks 
of the Twelve Apostles, an island in the Crozet group. 

If I venture to draw attention to the following extracts from 
their story, it is because they seem to illustrate in a rather re- 
markable manner some observations upon the influence of islands 
in determining paleness of colour in animals, whic^ occur in 
Mr. A. R. Wallace's opening address to the Biological Section 
of the British Association at Glasgow. 

The Strathmore was wrecked on July i, 1875, and speaking 
of a period four months later, when penguin’s eggs had b^gtin to 
furnish the castaways with ample food, Mr, Wordsworth saw ; 
“ The eggs did everyone a great deal of good ; those who bad 
been haggard and miserable got quite plump aud fresh ; some of 
them ate about thirty at a meal, and we now saw each other 
with clean faces, for we used the eggs as soap ; while a most re- 
markable thing was that every one had fair skins and light hair, 
dark faces and hair being ouite changed, black hair turning 
brown or red, and fairer people quite flaxen. As for myself my 
complexion was pink and wliite, like a girl’s ” (this after four 
months* constant exposure to the weather) “with white eye- 
brows, yellow hair and moustache.” 

The survivors were rescued on Jan. 21, 1876, and on Feb. 18, 
Mrs. Wordsworth writes, “ Charlie looks well and firm now ; 
his hair had got quite flaxen, which did not suit him at all, but 
now it has nearly recovered its original colour.” 

With regard to animal life on the rock, Mr. Wordsworth 
says : “I had almost forgotten to mention the real owners of the 
soil. The only unwebbed footed birds on the island, and con- 
stant residents, were what we called Mittle white thieves,’ * white 
pigeon^,’ or * white crows.’ They possessed many of the quali- 
ties of our jackdaw, being very inquisitive, mischievous, and 
hardy, and not to be daunted by trifles.” D. PiDGEON 

Ilolmwood, Putney Hill, September 27 


ARE WE DRYING UP? 

S UCH is the title of a paper in the September number 
of the American Naturalist, by Prot, J, D. Whitney, 
the object of which is to bring together some of the 
more striking facts in regard to the desiccation of the 
earth*s surface — or at least of a considerable portion of it 
— which has taken place in the most recent geological 
period, and to suggest the inquiry whether we have any 
proof that this desiccation has been and is continued 
into the historical period : in short, Are we drying up ? 

There is a prevailing popular impression that the 
countries around the Mediterranean are drier than they 
were two or three thousand years ago, and that this 
change is due in part, if not wholly, to the cutting down 
of the forests which are assumed to have once existed 
there. Yet, when this matter comes to be investigated, 
it would appear that there is little if any evidence cither 
that there has been any such wholesale stripping of the 
wooded lands, or that there has been any considerable 
change in the climate of that region. It appears to be 
true, at all events, that exact observations wifii the rain- 
gauge have not yet anywhere been kept up for a sufficient 
time to enable us to speak with certainty with regard to 
the existence of any secular change in the amount of rain 
falling at any one place. 

We have, however, abundant evidence of a great 
change over at least a considerable part of the earth's 
surface in the amount of water distributed in the lakes or 
running in the rivers, and it can be shown, beyond a 
doubt, that this change has been taking place within a 
very recent period, speaking geologically. Some im- 
portant evidence can also be addtu^ t6 the effect that 
this change has been continued in the histcMcal epoch, 
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although not yet capable of demonstration by the recorded 
observations of the rain-gauge. 

There are two regions especially where the facts already 
collected show most clearly not only a diminution in the 
amount of water existing on the surface, but a most 
striking one. In Central Asia and in Western North 
America, the observations of numerous observers all point 
unmist^ably in this direction. The observations of the 
Schlagintwcits in Thibet and Turkistan are referred 
to. In all portions of High Asia, south and north of the 
main water-shed, in Thibet, throughout the entire longi- 
tudinal depression between the chain of the Himalaya 
and the main water-shed of the Karakorum, there are 
numerous places where the former existence of mountain 
lakes may be recognised In Western Thibet the evapo- 
ration exceeds the supply of water, so that the prevailing 
condition is at the present time one of gradual diminution 
in the area covered by water. There seems to be here, 
in combining all the results of the Messrs. Schlagintwcits’ 
observations, abundant evidence of a marked change of 
climate in the most recent geological period-resulting in 
the almost entire disappearance of extensive lakes— and 
also that this desiccation is still going on. 

The observations of Mr. Drewin his elaborate work on the 
J ummoo an d Kashmir territories, fully corroborates the often 
previously expressed opinion, that the Valley of Kashmir 
was, in later geological times, completely occupied by a lake. 
But no evidence has, as yet, been discovered to prove that 
this desiccation took place during the historical period, 
although the traditions of the natives point in that direc- 
tion. There is, however, abundant proof of diminution 
in the area covered by water in the basin of the Aral and 
Caspian Seas, not only during the latest geological epoch, 
but also within a comparatively recent period. Those 
who wish to investigate the matter will find the material 
in a paper by Major Wood, published in the Joutnal of 
the Royal Geographical Society for 1875, and we may 
state in his recent work on The Shores of Lake Aral,” 
and in the articles contributed by him to Nature. There 
is no doubt of the former vastly greater extension of the 
Caspian and Aral Seas ; it seems beyond dispute that a 
gradual desiccation of the region has been in progress, and 
that It is still going on. That there once existed here a vast 
Asiatic Mediterranean which was connected by navigable 
waters with the Northern Ocean is very generally admitted. 

Similar facts in regard to the diminished quantity of 
water in Arabia are cited by various travellers in that 
country. In Africa the existence of extensive ruins in 
the Great Libyan Desert, in a region quite destitute of 
water, and which is now entirely uninhabited, may be 
taken as a strong indication of great changes since the 
historic period. Dr. Livingstone, in his travels in South- 
ern Central Africa, was again and again much impressed 
with the proofs presented to him of a rapid and extensive 
diminution within recent times of the amount of water in 
the lakes and rivers of that region. 

Prof. Whitney adduces much evidence to show that a 
similar state of things exists in America, especially in the 
region west of the Rocky Mountains, and abo\eall in the 
‘‘ Great Basin.” For example, the terraces surrounding 
Great Salt Lake are so conspicuous, that no traveller 
passing through that region on the railroad could fail to 
notice them. It 1$ certain that the sharp and well-defined 
character of the terraces in some parts of the western 
region indicates very clearly that the diminution of the 
volume of the water must have been an extremely recent 
phenomenon. It is doubtful whether this desiccation has 
any connection with the former glaciation of the regions 
in question; so far as the problem under discussion is 
concerned, it is of no consequence. 

It IS certain that both in Asia and North America the 
phenomena of desiccation arc on too grand a scale by far 
to be supposed to have anything to do with cutting down 
of forests, i^The drying up has been pomnience4 before 


man interfered with nature, and has been continued with- 
out reference to his puny operations. 

Evidence is adduced to prove that within the historical 
period, the volume of several of the European rivers 
has considerably decreased. In this connection the in- 
vestigations of Berghaus on the Rhine, the Elbe, and the 
Oder are referred to. Berghaus shows that each of these 
rivers had decreased in volume during the past hundre<^ 
years, and that there was reason to fear that they would: 
eventually have to disappear from the list of the navigable 
streams of Germany. Gustav Wex came to the same 
conclusion with regard to the Danube. 

The general impression, both of Mr. Wex and a comJ 
mittee of the Vienna Academy, seems to be that thJ 
cutting down of the forests is the essential cause of tha 
desiccation. But the number of facts which can be given 
in support of this hypothesis is quite small That a| 
positive diminution in the average quantity of water carrieeb 
down in the streams would necessarily ensue on removing 
a portion of the forests in any region, Prof. Whitney doei^ 
not consider to have been proved as yet. . 

In regard to one question, this commission of the! 
Vienna Academy is quite unanimous, and this is that 
great pains should be taken by the different Government's 
of the enlightened States throughout the world to obtain^ 
more light and additional data bearing on this subject 
If desirable for Euiope, Prof. Whitney thinks it is stillj 
more so in America. They need much more numerousl 
and more accurate observations of rainfall If it can be* 
shown that the removal of the forests seriously diminishes; 
the quantity of water running in the streams, then thej'e| 
IS yet time to stay the hand of the wood-cutter ere th^j 
mischief be consummated. ' 

That there has been a very marked decrease in the 
amount of water on the earth within the most recent geo- 
logical period is beyond a doubt ; and that there is con- 
siderable reason to believe that the desiccation is still 
going on has, we think with Prof. Whitney, been made 
evident by the facts he adduces. He promises on 
another occasion to discuss the connection of the so- 
called “ glacial epoch ” with the present one of desicca- 
tion. 

The subject is one of great interest and of prime im- 
portance, both from a scientific and an economical point 
of view. The New York Nation^ in referring to Prof. 
Whitney’s paper, tries to account for the phenomenon as 
follows : — 

Setting speculative causes aside, such as the possible 
variation in the central heat beneath the earth’s crust, 
there is one well-known cause which, we think, can 
scaicely be demonstrated to be incapable of producing 
the desiccation. The sun’s heat is notoriously the source 
of all climates, and changes in the amount of heat radiated 
from the sun are now rcgaidcd as causing the changes in 
terrestrial weather. It is therefore reasonable to ascribe 
our drying-up, since it requires ages for its completion, to 
a change in the solar cause requiring also a long cycle for 
its fulfilment, provided that astronomy gives us proof of 
any such change. And astronomy does tell us of two 
such cycles : one in the obliquity of the ecliptic, and one 
in the perihelion distance of the earth from the sun, both 
cycles being results of planetary perturbations of the 
earth’s orbit. The effect of the second of these cycles is 
too abstruse to explain here ; the first is simpler. As the 
angle between the plane of the earth’s equator and that of 
her orbit diminishes, the limits of the torrid zone also 
dimmish, inasmuch as that zone is bounded by the tropics 
which are determined by the angle in question, 
region, then, over which the sun is occasionally vertical is 
being narrowed. An obvious result of this narrowing 
would seem to be an intensification of the equatorial 
phenomena of trade-winds, heat, and rainfall within the 
torrid zone, and a corresponding loss of heat and of prei 
cipitation in the extra-tropical zones. 
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principles op time-measuring APPA- 
RATUS^ 

I. 

rE cannot measure time in that sense in which we 
VV measure other things. Time has been very 
happily defined as the great independent variable of all 
change ; and it is by watching matter in motion, which 
is the simplest form of change with which we are ac- 
quainted, that we estimate its progress. 'I'hus, the mo- 
non of the earth around its axis furnishes us with that 
well-defined interval, the day ; and the motion of pendu- 
lums (which swing against the earth’s attraction) and of 
watch balances (which swing against the attraction of the 
particles of matter of which their springs are composed) 
furnish us with its subdivisions. I mention this at 
starting, because during our discussion, I want >ou per- 
petually to bear in mind that pendulums and watch 
balances are not mere appendages or terminations to the 
mechanism of time-measuring apparatus, but are them- 
selves the true time-measurers \ and m general, the 
question of accurately constructing such apparatus re- 
solves itself into the problem of obtaining an uniform 
impulse — just such an impulse, neither more nor less, 
which shall exactly restore to the pendulum or watch 
balance that amount of motion, of which it has, during 
its preceding swing, been deprived, by the friction of its j 
connections, and the resistance of the atmosphere. 

Our natural time-measures, the sidereal and solar 
days, are determined respectively by the passage of a 
star or the sun across the plane of the meridian. The 
solar day is three minutes fifty-six seconds longer than 
the sidereal day, the reason of which will be obvious from 
the accompanying diagram (see Fig. i). During the 
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time of rotation, the earth, E, has advanced a little distance 
upon its annual journey round the sun, s. Therefore, any 
place upon its surface will have to proceed just a little 
further (through the angular space srEgS) m order to 
get the sun opposite to it, than it would have had to 
have done, had the earth been stationary. The sidereal 
day is practically the time of one exact rotation of the 
earth upon its axis ; the distance of the stars being so 
indefinitely great, that their rays throughout the width of 
the earth’s orbit may be considered to continue parallel. 

The measure employed in our ordinary every-day reckon- 
ing of time is mean solar time, which we derive in this way. 
Through sundry astronomical causes, the time of the earth’s 
rotation with respect to the sun is not exactly uniform, 
solar days differing at certain periods of the year by as 
much as half an hour. In order to avoid the practical 
inconvenience which it would occasion by having days, 
hours, and minutes of different lengths, at different seasons, 
we add the time of all the days of the year together, and 
dividing by their number (which is fractional) we obtain 
the average length or mean of the days, and we refer to 
this and its sub-divisions as days, hours, minutes, of mean 
time. 


Hour-glasses, candles, and water-glasses, were the 
mshruments used by the ancients to indicate the passage 
of time. It was not till a comparatively recent date that 
apparatus consisting of a movmg body, impelled through 
the mt^um of a combination of wheels (which also served 
to register the body’s progress) was introduced for the 

* T/ectore by Mr. H, Dsnt Giurdiier. a the Loaa Collection, Sooth 
Keniuigton. ' 


purpose. We have a very good illustration of such eat^ 
mechanism in the clock from Dover Castle (see Fig. 2). 

A rope supporting at its extremity a weight, w, is 
wrapped around a cylinder or barrel, B, and by its means 
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drives the wheel GG. This wheel is engaged with a 
pinion, P, and through it impels the escape-wheel S. The 
teeth of the escape-wheel operate upon two tongues or 
pallets. Pi p2» set at an angle to each other upon the stem 
carrying the moving body or time-measurer, M M. The 



action of the wheel upon the pallets is exceedingly simple ; 
the tooth A (see Fig. 3 is now pushing the pallet Pt to the 
right It will presently have pushed it out of the way 

2 For comparison with Fig. a, imagme the wheel to be movmg in the 
reverse diiecoon. and the letters P, P, uterchanged. ^ 
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ether, and then the tooth beyond upon the opposite 
of the wheel will fall upon the other pallet, and a 
ess similar will take place. By this arrangement the 
iaoving body, or balance, will alternately be driven back- 
wards and forwards. 


Prior to experiment it is not easy to see why a con- 
trivance such as this is should not go (in other words run 
down) with uniformity. We have a constant weight im- 
pelling a constant weight, and the contrivance itself 
destroys acceleration, but the fact is, we here overlook the 
great disturbance due to fnction. 

If we could indefinitely magnify each of the surfaces 
now in contact in this machine, we should see that 


what we call sliding and rubbing is (especially upon 
the pallets) in reality tearing and grinding, and the 
wonder would be, not that the motion produced is not 
eoual and regular, but that it should have any tendency 
whatever in this direction. 


No doubt the first steps towards equalising the motion 
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of such apparatus were in the direction of a general im* 
provement in their workmanship and mechanical arrange- 
ment. Then came the fundamentsd ones of the pendu- 
lum for clocks and the pendulum spring for watches, and 
lastly, those in the arrangement of that mechanism 
(called the escapement) wmch modifies the manner in 
which thf power of the clock weight is finally adminis- 
tered to the pendulum or balance. 

It will be convenient to discuss these improvements not 
strictly in historical sequence ; we shall begin with the 
machinery itself, or clock-train. 

Trains. 

Fig. 4 shows the general arrangement of a modem 
clock^rain. G is the “ great wheel " connected with the 
“barrel'* B, arocmd whicm the line carrying the weight w 
is wrapped. This great wheel drives a pimon, Pj, fiutened 
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upon 4 hc spindle of the centre-wheel c, and the centre- 
wheel in turn drives another pinion, fastened to the spindle 
of the third wheel x, and the third wheel again another 
upon the spindle of the escape- wheel s. The escape-whed 
operates upon two arms or “ pallets,” A A, and by their 
means passes on impulse to the pendulum. For a clock 
with a seconds* pendulum there are generally thirty teeth 
in the escape-wheel, and as one tooth passes either pallet 
at every other vibration of the pendulum, you will see 
that It turns once in a minute, and its spindle carries 
the seconds’ hand. The numbers of teeth in the escape- 
pinion, third wheel, third pinion, and centre wheel are so 
arranged that the centre-wheel turns once for every sixty 
turns of the escape-wheel, that is, once in an hour. The 
great wheel which engages the centre pinion turns once 
in twelve hours, and for an eight-day clock there are, of 
course, sixteen turns of the line upon the barrel. 

Fig. 5 shows the apparatus for obtaining the relative 
motions of the hour and minute-hands. Upon the spindle 
SS of the centre- wheel (which you recollect turns once in an 
hour) is placed, friction-tight (that is, so stiff that it clings 
to the spindle, and yet loose enough to be movable by 
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hand), the wheel M, with a long socket reaching through 
to the left which carries the minute-hand MH at its 
extremity. This wheel gears with another, i, which it 
moves round in twice its time, f>., in two hours. Con- 
nected with this second wheel is a pinion, p, and the 
wheel H (which rolls upon the socket of the wheel M), 
gears into it. This wheel is arranged to move round six 
times as slowly as the pinion p, that is to say, in twelve 
hours, and it carries a socket to which the hour-hand 
H H is attached. The socket-wheel, m, being on the 
spindle of the centre-wheel, only friction-tight, you can, 
ot course, shift the combination without disturbing the 
clock- train. 

The barrel, B, is connected with the great wheel by 
means of a ratdhet-whecl and click (see Fig. 4). The 
ratchet-wheel, is fastened to the barrel, and when yon 
wind up the weight by turning the barrel, its teeth being 
pointed backwards, pass under the click l. When you 
cease winding, the square face of the tooth meets the 
click, and communicates pressure through it to the great 
wheel. 
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But when you wind the dock, you relieve the great 
gtrheel from the strain of the weight, and the clock would 
itop if you did not introduce mechanism to prevent it 
Fig. 6 represents such mechanism. 

> In this case the dick L is fastened not upon the great 
[wheel G o but upon an additional ratchet-wheel, Rj R2, 
phich rides loosety upon the axis of the great wheel. Its 



teeth, which point in the reverse direction to those of the 
first ratchet-wheel, pass under the long click K K mounted 
within the clock frame, and so far as the driving power of 
the clock weight is concerned, its action may be neglected 
altogether. 

This ratchet-wheel is connected with the great wheel 
I only by the spring S s, one end of the spring being 
fastened to the great wheel and the other to the ratchet- 
wheel. The strain of the clock weight keeps this spring 
closed and is transmitted to the great wheel through it 

Let us see what will happen when we try to wind. The 
spring S S is relieved from the strain of the weight and 
essays to open by thrusting back the ratchet Rj R^, but 
this it cannot do, for the long click K K prevents it, and 
|)anking against this the thrust of the spring is transferred 
‘to the clock-train. 

I Other mechanism is also employed for the purpose. 



to have high numbered pinions, because in this case yaqif 
do not get so obhque an action of the wheel teeth upon 
the teeth of the pinions : the action is more across the 
line of centres. 

The curves of the teeth must also be properly formed. 
The broad principle is to get an tmiform running, that is, 
that the pinion shall always move at a fixed and definite 
rate with regard to wheel, for if it moves faster or slower 
it is quite clear that the wheel tooth is acting too far up 
or too low down the flank of the pinion tooth, that is to 
say, working it at the end of too short or too long a 
lever ; and less or more power is accordingly transmitted. 
If you look at Fig. 7 you will see easity that if the top of 
the wheel tooth a were not rounded on quite so much it 
(supposing the present curve correct) must drive the 
pinion too fast, and too little power would then be 
delivered. 

Sometimes the main clock-train is merely employed to 
wind up at certain short intervals (usually twice a minute) 
a subsidiary weight or mainspring, which latter is that 
which immediately propels the escape wheel. In this 
manner variations in the friction of the clock- train can 
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be in great mea«;ure prevented from reaching the pendu- 
lum, if there is a little less or moie power upon the 
clock-train, the only effect being to wind up the subsidiary 
weight or spring more or less rapidly. The main clock- 
train is at the right moment liberated by some mechanism 
upon the spindle of the escape-wheel and the minute- 
hand being connected with it moves by jumps whenever 
the weight or spring is wound up. 

The general arrangement of the train of watches and 
chronometers differs little from that of clocks, but the 
power is delivered by means of a coiled spring, which 
necessitates the following arrangement. 

The spring pulls harder the further you wind it, and its 
force at commencing would be obviously greater than 
when it has in part run down ; we therefore introduce the 
following compensation (see Fig. 8), We place the gpreat 
wheel upon that hollow-sided cone or “ fusee A a, and 
connect it with the barrel B B (which is impelled by the 
main spring inside it) by means of a chain, C. When the 
spring pulls hardest it has the thinner part of the fusee to 
act upon, it works a lever of shorter radius, and the force 
at the circumference of the great wheel is in this manner 
equalised. 

(TV be continued,) 


FLORIDA SHELL MOUNDS' 
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pe vei7 favourite plan (a very old one, which has been 
re-invented lately) places the fulcrum of the 
^ ^Ofds, the spindle of the wheel) through 
smeh the banel is wound, upon the great wheel itself. 
h Great care has to be t^en both in shaping and sizeing 
various wheels And pinions. It is an advantage 


'T'HE river St John drains the eastern portion of the 

* northern haif of the peninsula of Florida, running 
northward over a flat countnr for a distance of about 300 
miles. In the lower part of its course it opens out into 
large sheets of water two to three miles in width, and as 
might be expected from the nature of the countpr, it 
frequently shifts its bed, and is liable to annual inun- 

' Fresh-wster Shell Moundi of the St John** Rfvor. Florida. By ProC 
Teffriet Wyman. In the Memom of the Peabody Aeademytof Science. 
Vol I. Na 4- 
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dations which place large tracts of the surrounding 
country under water ; indeed it is said that a depression 
of ten feet would cover the whole of this part of Florida 
by the sea. 

It is not until the river begins to narrow its channel 
near Palatka that the shell mounds which form the sub- 
ject of this memoir begin to appear, and they then con- 
tinue at intervals along the banks of the river as far 
south as Salt Lake* They always are, or have been at 
one time, on the river bank, although the latter has in 
some places removed from them, and in others encroached 
so as to totally destroy or cut deeply into their sides, and 
as is frequently found to be the case with prehistoric 
ftshing habitations elsewhere, the junction of the river 
with the lagoons was often selected as a place of resi- 
dence. Most of the mounds are in the form of ridges 
parallel to the shore, fifteen, twenty, or twenty-five feet in 
height, flat- topped, and some of them covering several 
acres of ground ; others are circular ; and others again 
form shell- fields having their materials more evenly dis- 
tributed, and not more than two to three feet in 
thickness. 

They are composed almost entirely of fresh-water 
shells of three species, viz., Ampullaria depressa^ Say ; 
Paludtna multiiineaia, Say ; and Unto bttckhyi^ Lea. 
Of these the paludina forms by far the largest portion of 
every mound, and with a few unios the whole of some, 
but deposits of either of the above species are occasion- 
ally found alone inhtead of being promiscuously mixed 
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with the others, showing that probably at certain times 
they had been used exclusively tor food. All three species 
are now found inhabiting the rivers and creeks, and more 
particularly the lagoons, the bottoms of which are some- 
times covered with them, and yet they are not now 
found in such abundance as to suffice for the creation of 
such large mounds, from which it must be inferred either 
that the construction of the mounds must have been 
spread over a long period of time, or what is equally pro- 
bable from the known habits of shell-fish, that they must 
have existed in greater abundance formerly. It was also 
noticed that the ampullaria and paludina in some of the 
shell mounds were much larger than their living repre- 
sentatives. These observations remind us of similar 
changes which have been noticed as having place in the 
size and distribution of the shell-fish found in the kitchen 
middens of Denmark. 

Tlfb mounds consist solely of refuse heaps of food, and 
were not thrown up for any other purpose, which is proved 
by finding hearth-stones with charcoal, and the remains 
of the bones of animals used for food at different levels 
throughout the mass. The animal remains consist of the 
following species, viz. : — bear, raccoon, hare, deer, otter, 
opossum, turkey, alligator, hard and soft-shelled turtle, 
box-turtle, gopher, catfish, gar-pike, whiting, and other 
birds and fish not determinal. No trace of domesticated 
animals h|$ been discovered, nor does the dog anywhere 


appear in the shell mounds, and there is no evidence that 
agriculture had been introduced. A few bones of mas- 
todon, horse, ox, and other animals now extinct in this 
region have been found, but their condition has led the 
author to think it certain that they do not belong to the 
age of the mounds, and may perhaps have been scooped 
up from the bottoms of the creeks with the shells taken 
for food. Fragments of human bones found scattered 
here and there in the mounds, and broken up in the 
same manner as the bones of edible animals, lead to the 
inference that the constructors of the shell-heaps were 
cannibals, which is rendered all the more probable by 
the known prevalence of this custom througnout the two 
continents of America. 

Only one skull of the builders has been found ; this 
differs from the skulls of the burial-mounds in being 
longer, with the ridges and processes more pronounced, 
but does not afford sufficient data for forming any opinion 
as to the physical peculiarities of the race. Platycnemism 
has been found to exist in several of the bones here, 
as well as in skeletons from Kentucky, Labrador, Michigan, 
and California, but the authors researches on this point 
lead him to think that this peculiarity cannot be con- 
sidered as forming a race-character amongst the Indians, 
as it exists also amongst the white race, several sections 
of the tibias of whom, by the side of those of Indians, 
aie given in the work. 

Amongst the relics of human industry discovered in the 
mounds, stone implements are rare and generally of rurle 
form, consisting of chips, flakes, stone hammers, and a 
few implements resembling the drift types of Europe, 
which last may, however, have been unfinished specimens. 
Arrow-heads of four or five different forms are described, 
viz. (1), triangular with a straight base, (2) triangular with 
a notched base, (3) with a stem or tang, and (4) triangu- 
lar with notched sides j also a few rude leaf-shaped imple- 
ments, which may have been used for this purpose. 
Unfortunately, illustrations of these are not given, but it 
may be observed that the triangular arrow-head with side 
notches is a form which is almost exclusively confined to 
America, being common throughout the United States 
and in Patagonia. The bone tools consist chiefly of awls, 
the ulna of the deer being a favourite bone for this pur- 
pose ; fragments of stag's horn are also found cut round 
the outside and broken off, and also with longitudinal 
incisions for the purpose of detaching long pieces suitable 
for making pins. 

The shell tools are made exclusively of marine species, viz., 
the Strombus and two species of Busycon, found 

abundantly on the Atlantic and Gulf coasts, and known 
to have been used in prehistoric trade far north as the 
great lakes. They appear to have been held in the hand, 
and are spoken of by Le Moyne and Cabeza de Vaca as 
implements employed by the Indians for cutting wood. 

Pottery is found only in the later mounds in small frag- 
ments and is composed of clay mixed with a vegetable fibre ; 
the vessels were all hand-made, and appear to have been 
formed in irregular curves and of uneven thickness, gene- 
rally flaring at the mouth, and sometimes ornamented 
with incised lines. One fragment, of which an illustration 
is given, appears to deserve more attention than is 
I given to it in the memoir. It is ornamented with a 
! loop-coil clearly but rudely traced, forming a figment 
perhaps of the class of ornament known in architecture 
as the Vitruvian scrolL The distribution of the use of 
this ornament occupies, so far as we have been able to 
trace it, a continuous geographical area. It is common in 
Peru, Mexico, Colorado, Arizona, and amongst some of 
the tribes of the northern part of South America, and 
its occurrence here is of interest, as affording perhaps 
the most reliable evidence of connection with the arts ot 
the races to the south and westward. 

Like the kitchen middens of Denmark these shell- 
heaps were, for many years after their discovery, con- 
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sidered to be of natural origin. Little or no notice of 
their contents appears to have been taken until the ex- 
amination of them by Prof. Wyman, in i860 and 1867. 
They are now for the most part covered by a thick forest- 
growth, the chief trees being oaks and palmetloes, with 
many shrubs and vines. The age of some of the oaks 
growing upon the mounds has been estimated by their 
annual rings at 400 years, and one, a gigantic one, at 666 
years. Taking this into consideration, together with the 
changes in the channel of the river, the formation of new 
land, and the extension of plants and trees over it, Pi of. 
Wyman thinks that an antiquity cf a thousand years 
would not be an unreasonable age to allow for the earliest 
shell-mounds. 


OUR ASTRONOMICAL COLUMN 

The Variable Star 34 Cygni, Nova 1600. —This 
star, although an object of pretty frequent meridian obser- 
vation, has probably received less attention than most 
others from those observers who especially occupy them- 
selves with the variable stars, owing to the circumstance 
of the estimates of magnitude recorded at transit having 
been remarkably accordant for upwards of a century. 
Indeed since the year 1750, on examining the catalogues, 
we find in the majority of cases that the star is estimated 
5J, the only marked exception being Vessel’s observation 
m his zone 1825, September 14, when it is called 67. 

If, however, we examine the earlier history of this star, 
we see there are some grounds for suspecting that one or 
more maxima may have escaped observation, unless the 
irregularity of variation attributed to it, in the recent 
cat^ogues of such objects be very great. 

The discovery of the star is ascribed to William 
Janson, who had marked it on a celestial globe in i6co, 
as we learn from Kepler (“ De Stellil tertii honoris in 
Cygno,” appended to his well-known work, Dc Stella 
novd in p^e Serpen tarii," which appeared in 1606). 
Kepler himself was not aware of its existence till May, 
1602, and he enters into an explanation which is, to an 
extent, apologetical,forhis not having previously remarked 
it. At the same time he calls it a new star, and in proof 
of its being so, adduces, in addition to Janson, the 
authority of Justin Byrgius and Bayer, who, by the way, 
has attached the letter P to the star in his ** Uranometria,” 
and is followed by Prof. Schonfeld. By obbervaiions in 
August, 1602, he fixed its position in R.A. 300"^ 46', 
Decl. 36° 52', which agrees closely with the modern cata- 
logues. He calls it a third magnitude in 1602, and states 
that it continued of the same brightness during the nine- 
teen years over which his observations extended ; it was 
not quite so bright as y Cygni, but was brighter than fi in 
the same constellation. 

According to Liceti it appeared again in 1621, after- 
wards diminishing, until lost altogether. In 1655 it was 
observed again by Dominique Cassini, and gradually 
brightened during five j ears, until it attained the third 
magnitude, and subsequently diminiahecl. Hevelius states 
that it reaopeared in November, 1655 ; it was still very 
small in 1066, afterwards becoming brighter, though with- 
out reaching the third magnitude. In 1677, 1682, and in 
*715 was estimated a sixth magnitude, and there is no 
further record of its increase to the maximum of 1602. 

. assigned a period of eighteen years, which but 

imp^ectly represents tlie observations of the seventeenth 
century. 

Schdnfeld remarks that it is doubtful whether the star 
Its actu^ before the year 1600, or was in- 

yisioie ; perhaps the former condition will be considered 
me more probable, notwithstanding Kepler's account of 
Its navmg escaped his observation from the year 1591, 
wnen he commenced the study of the heavens under 
Ao^tiin, ana nofed bqt one conspicuous star in the breast 


Probably a systematic observation of 34 Cygni may lead 
to the record of another maximum. The star is of a deep 
yellow colour, and its position for the beginning of 1877 
is in R.A. 2oh, 13m. 15s., N.P.D. 52® 21'. 

Its neighbour x (Bayer) Cygni, deserves special atten- 
tion at present, the fluctuations of brightness for some 
years past having been quite exceptional. Its position is 
in R.A. iQh. 45m. 50s., N.P.D. 57° 23' for 1877-0. 

The Intra-Mercurial Planet Question.— M. 
Leverrier made a further communication to the Paris 
Academy, on the 2nd inst., with reference to this subject. 
Having collected in his previous communications, chiefly 
from the original authorities, such observations as could 
be supposed to bear upon it in any way, he finally selects 
for discussion those only which, in addition to the round- 
ness and blackness of the spots, have distinct mention of 
sensible change of position upon the sun's disk on the 
day of observation. There are ten cases under this head 
in the months of January, February, March, May, and 
June, or possibly beginning of July, and October. M. 
Leverrier remarks it is inadmissible that a body pro- 
jected upon the sun on February 12, which is the date of 
the observation by Steinheibel mentioned in the corre- 
spondence between Olbers and Bessel, could repass at 
the end of March or beginning of October, te,, when 
arriving in the line of nodes of the objects seen by 
Lescarbault and Lummis. This could only happen if 
the first body moved in an orbit very little inclined to the 
ecliptic, but in this case the necessary frequency of the 
transits must have led to its being more often observed. 
For the present, therefore, he confines himself to treating 
five observations in October and March, where motion 
like that of a planet in transit are recorded. His data 
stand thus : — 

0 

Decuj)pis, 1839, O^t. 2-0 llelioc. long., 8*60 

Kritsch, 1802, Oct. 100 ,, 16*46 

Sidebotham, 1849, March 12 x8 ,, 172-01 

LummiF, 1862, March 19*87 ,, 179-86 

l^rcscarbaull, 1859, March 26*22 ,, 186*60 

And it is found that these five longitudes are represented 
with all the precision permitted by the nature of the 
observations by the formula (r ~ hclioc. longitude)-— 
y ^ I2i°'4g + 10'’ *9^1 78347 — o'’*52 cos. y, 
j being reckoned in days from 1750*0. 

The differences between calculation and observation 
are : — 


1802 

+ 3 *^> 

1849 

0 

+ 3*5 


1862 

+ 0*8 


1859 

- 4*6 


None of the residuals exceeding a half-day's motion, 
M. Leverrier thinks it permissible to infer that the five 
observations appertain to the transits of the same body. 

With the above motion the period of revolution is 
33*0225 days, and the semi-axis major 0*201. 

The existence of an intra- Mercurial body announced by 
theory, being, according to M. Leverrier, beyond doubt ; 
to use his own words, nous voilh desormais en possession 
de donn6es permettant d6s h present de constltuer une 
premi 5 re th^orie qui conduira k retrouver la plan6te avec 
facility et h la faire rentrer dans le systtoe r^gulier des 
corps cdlestes.’* In conclusion he states that he is now 
occupied in determining the epochs of the next following 
transits over the sun's disk. 


NOTR ON THE SUNSPOT OF APRIL 4, 1876 
{Communicated by the Astronomer Royal) 

O N the publication of Herr Weber's observation of a 
round spot seen on the sun on April 4, reference 
was made to the photographs taken at the Royal Obser- 
vatory, Greenwich, on the morning of that ||ay, and it 
was remarked at once that there was a ^mall round spqt 
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in a group of faculae near the north-east limb in the place 
indicated by Herr Weber's observation. The position of 
the spot has now been measured on the two photographs, 
which were taken at 2ih. 46m. 35?. and 22h. im. 4s. 
Greenwich mean time respectively, and the following are 
the means of the two sets of results which agree very 
closely : — 

1876, April 3d, 2ih. 5401. 

Distance from sun’s centre along arc of ) 

Diff. of R.A. (Spot — c?) + S2‘“3 

Diff. of N.P.D. (Spot - ©) - 218" *5 

Distance from sun’s centre 817" 

Distance from N. E. limb 145" 

Diameter of spot 4" 

As Herr Weber’s observation was made at 4h. 25m. 
Berlin mean time, or 3h. 31m. Greenwich mean time, the 
sun’s rotation in the interval~-5h. 37m. — would have 
carried the spot to a distance of about 163" from the 
limb, as appears from a rough computation, and thus the 
position would agree tolerably well with that given by 
Herr Weber, There can be no question that the spot on 
the Greenwich photographs, which is the same as that 
observed by M. Ventosa, is an ordinary sun-spot without 
penumbra, and not an intra-mercurial planet. 

Royal Observatory, Greenwich, October 4 


CAUTIONS AS TO INTRA-MERCURTAL 
OBSERVATIONS 

A t the Paris Academy on the 2nd instant, Dr. Janssen 
read a paper containing some very timely cautions 
as to the observation of the transit of intra-Mercurial 
bodies across the sun. He maintains that we have the 
means of investigating the problem which at present is in- 
teresting astronomers of a most satisfactory kind and lead- 
ing to a certain and rational result. The first of these means 
is the knowledge we now possess of the solar envelope, and 
the second is photography. A criterion of a true transit is 
that the spot be well rounded against the solar disc, that 
it have a rapid displacement on the surface of the disc, a 
motion quite different from the apparent motion of solar 
spots. These requirements would eliminate a great number 
of doubtful observations, and even then the transit might 
not be a real one. Many solar spots arc distinctly rounded, 
but then error is apKto creep in in the observation of 
the proper movement, especially when the observation is ' 
made with a telescope having no equatorial mounting, the 
diurnal motion making the spot appear to be constantly 
changing place. The rapid disappearance of a spot is no 
proof that it is outside the sun ; at the minimum period 
spots have a tendency to dissolve rapidly. It follows that 
the isolated observations made by persons who have no 
thorough knowledge, or who have not suitable • instru- 
ments, are comparatively valueless. While giving the 
highest place to photography, Dr. Janssen thinks tele- 
scopic observations of so great importance that he gives 
some hints for the guidance of observers. 

There are circumstances connected with the constitu- 
tion of the photosphere which may afford guidance even 
in fugitive observations. Briefly, as a solar spot is a phe- 
nomenon of the photosphere, a disturbing phenomenon 
at the highest point of the region where it is produced, it 
follows that the ordinary aspect of the photosphere is modi- 
fied all round it. Moreover, if the spot is sufficiently distant 
from the centre of the disc, it ought to present the 
perspective effects of an object placed upon the vanishing 
surface of a globe. Finally the region of the sun where 
the spot appears ought to be attended to, to discover its 
solar latitude, since we know that the spots are located in 
two main regions, to the north and to the south of the 
sun’s equator. More valuable still is the following test 
It is evidfut that a moving body interposed between our 
^e and the solar surface ought to produce a succession 


of eclipses of the granulations covering that surface; to 
cover "successively those towards which*^ it moves and 
uncover those on the opposite side. This phenomenon 
of emersion and immersion is the most decisive of all 
tests of the value of a brief observation ; it requires, how- 
ever, a good instrument of considerable power. Dr. 
Janssen advises moreover that the regions around the 
sun's disc to three or four minutes angular distance should 
be explored with the greatest care ; as at that distance the 
coronal atmosphere is bright enough for a body of a 
fraction of a minute in diameter to give a visible eclipse. 
A trustworthy observation of a body seen either entering 
or leaving the sun’s disc under such circumstances, is 
of the very highest value ; moreover the field of obser- 
vation is thus greatly increased. But eye observations 
of the sun must at best be but isolated, and photography 
furnishes the only sure method of unerring, precise, 
authentic observation, surpassing in value that of the 
ablest astronomer. 

The question of intra-Mercurial bodies shows once more 
the immense importance of obtaining uninterrupted inter- 
national observation of the sun’s face. Hence the value 
of a mechanical photographic revolver that would, every 
hour, say, photograph the sun, without requiring the 
interference of any one. A number of these distributed 
over the globe would, in a few years, give us such a 
knowledge of the sun’s surface as it would be impossible 
to obtain under any other circumstances.* 


RUSSIAN EXPLORATION IN ASIA DURING 
THE PAST SUMMER 

'T'HE following information as to the different scientific 
expeditions sent during the past summer by the 
Russian learned societies for the exploration of various 
parts of Russia and of the adjacent territories will pro- 
bably be of interest. We begin with Central Asia, leaving 
for another paper the report upon the proceedings of the 
expeditions to the Obi and Jenissei. 

M. Prshevalsky has left Omsk, and we have already 
given some account of the scientific staff of the expedition 
and the route he proposes to follow. 

M. Severtsoff, as reported by the Turkesianskifa 
Vedomostiy was to begin his travels in the Fergana dis- 
trict and in the adjoining hilly tracts during this autumn. 
He will be accompanied by M. Sharz, astronomer, M. 
Mushketoff, mining engineer, M. Smirnoff, botanist, M. 
Skvortsoff, zoologist, one topographer, and six Cossacks. 
During next summer he proposes to explore the Alai 
and the mountains south of Kokan, and to penetrate 
about the autumn into the Pamir, reaching here the route 
followed by the members of Mr. Forsyth’s expedition. 

M. Potanin, as reported by the Szbir, reached Omsk 
on June 27. The object of his expedition is the geogra- 
phical, ethnographical, and economical exploration of 
North-western Mongolia, for which purpose 9,400 roubles 
were allowed by the Geographical Society and by the 
Government. He will be accompanied by his wife, M. 
Posdndcff, linguist, M. Raphailoff, topographer, M. Bere- 
soffsky, volunteer, and M. Kolomiitseff, zoologist, sent 
by M. Severtsoff. Starting from the Zaisansky post on 
the Irtish, M. Potanin will follow the steppe-valley of 
the Black Irtish and proceed to Urumga, Khobdo, the 
Oobsa-nor. For winter-quarters he will then go south, 
through Oolassootai to the eastern parts of the Tian 
Shan. During the following summer, taking a northern 
course, the expedition proposes to reach the sources of 
the Jenissei and the Kossogol lake, returning south again 
for the winter to the eastern foot of the Shangai-alin and 
to the expansion of the Onguiin river. During his stay 
in Omsl^ M. Posdndeff has assiduously visited the town’s 
archives, and has found some very interesting documents ; 
for instance, letters from the Telengoot chiefs written in 
Kalmuck with Mongolian alphabet, whilst now ^e Telen^ 
goots do not use any written language. 
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of schools are upaiiled by the State and have to rely 
maiply upon the fees of the students, supplemented by sub- 
scriptions from the manufacturers, they can vie with some of the 
best equipped scientific laboratories of the Continent in the cha- 
racter of their organisation and in the completeness and extent 
of their arrangements. An effort is about to be made to secure 
a portion of the surplus in the hands of the Commissioners 
of 1851, with a view to the further extension and development of 
the College. They had established a number of chairs more 
or less connected with the necessities of the manufacturers 
of the distnet, but they required extension Jin the direction 
of other Subjects, many of which doubtless lay nearer to 
the basis of sound education. Their buildings were rapidly 
getting inadequate to their requirements, and they wanted 
additional lecture-rooms, and a good library. Prof. Rucker, 
speaking for himself and his colleagues, believed that the greatest 
want of the institution was not so much that a large sum of 
money should be devoted to further scientific objects, but that a 
portion of the money should be spent in the furtherance of other 
objects of education besides those which were scientific. They 
found practically that they were hampered in their work by the 
fact that they were unable to offer to the students that came to 
the college a complete preparation for the curriculum which they 
would have to go through at the universities. The Council of 
the College had found themselves in a position to add to the 
scientific chairs which they had already founded, and he trusted 
that they would soon be able to create chairs for classics, modem 
languages, and literature. 

A KIND of supplement is about to be issued regularly along 
with Poggendorff's Annalmt under the title of Beiblatier zu der 
Annalm der Physik und Chemie^ the object being chiefly to give 
a r/sum/ of physical science in foreign countries. 

From a letter received from Prof. Mohn, we learn that hourly 
meteorological observations of all the elements have been made 
by the Norwegian Saentific Expedition during the whole cruise. 
In the hands of this distinguished meteorologist the invaluable 
data thus acquired will doubtless be made to tell us something 
regarding the daily periods of the meteorological elements, in- 
cluding the surface temperature and density of the northern por- 
tion of the Atlantic, and the part they play in the meteorology 
of North-Western Europe. 

The unusually high temperature which prevailed over the 
British Islands during the latter pait of last week deserves a 
passing notice. The mean temperature from October 4 to 7 
was 62® in London, and 59® in East Lotliian, being 8® and 9® 
respectively above the average of the season. The Weather 
Maps of the Bulletin International of Paris and of the Deutsche 
Stewarte of Hamburg, show for these days a high atmospheric 
pressure over all Europe southwards and eastwards, whilst a 
pressure continually getting lower was met with on advancing 
westwards over the British Islands. These are interesting as the 
meteorological conditions which are the immediate cause of un- 
usually mild warm weather at this season of the year, seeing they 
necessarily result in an extensive southerly atmospheric current, 
bearing northwards with it the high temperature and moisture of 
southern latitudes. 

fourth number of the Isvestia (Bulletin) of the Russian 
Geographical Society, just appeared, contains a sketch of the 
Giiissar region and of the Koolab-beckdom, by M. Maieff ; 
letters of the governor of the Scmipalatinsk province, by General 
Poltaratzky ; on the German expedition of Dr. Finsch, Dr. 
Brehm, and Count Waldburg-Zeil ; and two letters from Dr. 
Miclucho Maday written on board the schooner Sea^Btrd, 
and dated February 29 and April 12. Desirous of obtaining 
further information as to the races of South-eastern Asia, the 
East Indioi Archipelago, and of the Pacific Islands, Dr. Maday 


wished especially fo visit the islands of Western Micronesia and 
the group of Uttle-known islands lying between New Guinea, New 
Ireland, an^ New Britain, these islands being, it is supposed 
by certain ethnologists, near to the route taken by the Malayo- 
Polynedan race before spreading'over the islands of the Pacific. 
The Sea-Bird^ at the time the letters were written, was going to 
the western idands of the Caroline Archipelago, stopping from 
time to time at the more interesting localities lying near to her 
course ; and after having discharged her cargo she will be for 
some time at the disposal of Dr. Maday, for his proposed 
journey. 

The members of the scientific expedition sent for a further 
exploration of the former bed of the Amu-arya, left the Kras- 
novodsky post on August 22, with a reconnoitring military party 
proceeding to the Steppes under General Lomakin. 

We are glad to learn from the Mauritius Commercial Gazette 
that Mr. John Horne, F.L.S., who for a long time has most 
successfully fulfilled the duties of director of the Mauritius 
Botanical Gardens, has been confirmed in the appointment. 
This promotion we believe to have been thoroughly well earned. 

Viscount Wai.den, Piesident of the Zoological Society, 
has, by the death of his father, succeeded to the Marquisate of 
Tweeddale. 

The death is announced of the Chevalier Pertz, for many 
years librarian to the Royal Library, Berlin, and editor of the 
Monumenia Gcrmanita. He was brother-in-law to the late Sir 
Charles Lyell. 

Tiil Reports of the Meteorological^ Magnetic^ and other Obscr^ 
vatorici, of the Dominion of Canada^ for 1875, appear in a thick 
volume of 541 pages, giving full details of the tri-daily observa- 
tions and monthly extremes and means for the year at various 
stations, now amounting to 108. The report gives evidence 
throughout of increasing energy and efficiency in this valuable 
system, the object of which is the collection of meteorological 
statistics suited for the discussion of physical questions, and the 
deduction therefrom of the climatic character of the several dis- 
tricts, and the application of the facts and principles thus 
acquired to questions of practical utility, especially the prog- 
nostication of the weather. The new featuies of this report are 
a table of the latitudes, longitudes, and heights of the stations, 
and tables of the maxima and minima of temperature at the 
more important stations in the dominion for each day of the 
year. Among the interesting facts noted is the low temperature 
of 49" ’5» which occurred Jn January at York Factory, on Hud- 
son Bay, the mean for the month at the same place being - 250*5, 
and for February following, 24® 6. 

Mr. Charles Todl has issued in a separate form his paper-' 
“On the Observatory and Climate of South Australia,” origin- 
ally published in the “ Handbook of South Australia.” Perhaps 
no other of our English colonies could be named whose climate 
has been more ably and, so far as the materials hitherto collected 
admit of it, more exhaustively treated than that of South 
Australia in this tractate. The rainfall af the colony is now * 
being investigated at upwards of seventy observing stations 
extending over the whole breadth of Australia, as is also the ' 
annual southerly march of the north-west monsoon which pre- 
vails on the north coast from about the middle of November 
to March, and occasionally extends its influence in heavy thun- > 
derstorms right across the continent. Among the many interest** 
ing relations subsisting between the meteorology of South Australia ^ 
and that of surrounding regions may be noted the progressive 
changes of the barometer which, roughly speaking, advance 
from west to east at such rates as to occupy from two to four 
days in passing from Western Australia to Adelaide, after which 
they reach Melbourne in from twelve to twenty-four hours, and 
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STdJiey and Brisbane in about twcnty-four to forty hours. The 
importance of this in a system of weather warnings for Australia 
need scwcclj be pointed out 

A Linnean Society was recently established in New South 
Wales, and now numbers, in addition to a president (Mr. W. 
Macleay), vice-president, secretory, treasurer, and council, about 
J20 members. Its first meeting was held on January 25, 1875. 
and it now publishes the first part of its first volume of ProceecU 
ings. Among the papers are contributions to the Malacology 
of Australia and the Solomon Islands, by Mr. Brazier ; to our 
knowledge of the stone implements of Australia and the South 
Sea Islands, by Dr. Cox ; description of a new genus and species 
of rat-kangaroo {Jlypsiprymnodofi inoscha,tus)y by Mr. E. P. 
Ramsay ; and, by the same author, of a new genus and species 
of Passwine bird {Vitiaruficapilla), from the Fiji Islands ; notes 
on zoological collections made in Torres Straits and New Guinea 
during the cruise of the Chevert^ &c. The botany of the colony 
appears at present to have furnished nothing to the Society, to 
which we wish a prosperous career. 

Mr. W. J. Beal reprints in one cover three papers read 
before the American Association for the Advancement of Science 
at the Detroit meeting Carnivorous plants. Inequilateral 
leaves, and the Venation of a few odd leaves. Mr. Beal in- 
cludes Martyma in the list of true camivorous'plants. 

The fourth annual edition has appeared of Prof. E, Morren^s 
extremely useful “ Correspondance botanique,” a list of all the 
botanic gardens in the world, with the officers connected with 
them, and the various other establishments for instruction in 
botany. 

• The following curious experiment hns recently been described 
by M. Spring to the Belgian Academy : — A sheet of vulcanised 
caoutchouc two-tenths of a millimetre thick is stretched till its 
surface becomes six or seven times greater, then rubbed with a 
cloth. This friction electrifies the sheet so that it will readily 
attract light bodies. If now the mechanical tension of the sheet be 
gradually diminished, the quantity of electricity diminishes along 
with it, until when the band has recovered its original length, all 
trace of electricity disappears (provided the original charge have 
not passed a certain limit). M. Spring concludes that the varia- 
tions of electric state of the band are intimately connected with 
molecular changes experienced interiorly according to the degree 
of tension. The experiment is one which deserves the attention 
of physicists. 

The recent number of the Schriften der nattirforschenden 
Gesellschaft in Dantzig contains several excellent photographs of 
the skeleton of a whale {^FterobaUrna laticeps^ Gray), stranded in 
Dantzic Bay in 1874 ; a description of the spiders of Prussia ; a 
lecture by M, Ohlert on Laplace’s hypothesis, and an [account 
of acoustical studies on the piano, by M. Kayser, 

M. Skalweit, of Memcl, relates in the publication just named 
that in summer he observed a wasp fiying about a writing desk 
near an open window. There were some steel pen-holders on 
tile desk, and the wasp went into one of the tubes. This must 
have appeared convenient to it, for it soon began to bring in 
small caterpillars, building each in with earthy paste, till the 
tube ww full. In each cell an egg was also deposited. M. 
Sl^weit took away this holder, and put another in its place. 
Tto was similarly filled by the wasp, though in rainy weather 
the window was closed. Four holders were thu 
Opening the holders in the end of August, M. Skaliveit 
found the lat^ grown and the caterpillars consumed. The 
wasp in question was the Odynerus parietum, which generally 
its cells in old fence-posts, hollow plant-stems, old 

Ak improve catalogue of variable stars is pubfished J»y Profi 


Schonfeld in the thirty-ninth and fortieth JahresUrkhi des 
Mannheimer Vereins fnr Naturkunde (Mannheim, 1876), It is 
largely based on his own observations. 

The extraordinary divisibility of matter is well illustrated by 
a lecture experiment recently described to the Berlin Chemical 
Society by M. Annaheim. He employs the strong colouring 
power of fechsin and cyanin. To form an idea what quantities 
of colouring matter were stiUperceptible by the eye, he dissolved 
0 0007 gramme of fuchsin (a particle about 0 5 mm. diameter) in 
spirit of wine, and diluted the solution to the extent of 1,000 
cubic centimetres. Thus in each centimetre there was still 
o 0000007 gramme colouring matter. If this liquid be put in 
a burette of about i cm. diameter, it appears strongly coloured 
on a white ground, and the colour can be distinctly seen from a 
distance. If a drop from the burette (there are thirty-five of tliem 
in a cub. ctm.) be now let fall into a small dry test-tube of about 
0*8 cm. diameter, the red colour is still evident if the tube be 
held obliquely on white paper, and looked at parallel to the 
paper, while a second tube with pure ‘ipirit of wine is held near 
for comparison. It follows from this, tliat with the naked eye 
one can still perceive 0’cx)cxxx)02 gramme fuchsin. Assuming 
that one drop '"of the solution only contains one molecule of 
colouring matter (and so much must in all circumstances be 
present), the absolute weight of an atom of hydrogen is inferred 
to have the astonishingly small value of o’oooooocx)0059 gramme 
(viz. 0*00000002 : 337*5 ; molecular weight = 337*5). M. 
Annahein makes a similar experiment with cyanin, and infers 
the absolute weight of an atom of hydrogen to be 0*000000000054 
gramme, which closely agrees with the former estimate. From 
these experiments, then, it is mathematically certain, that the 
aiisolute weight of an atom of hydrogen cannot be greater than 
0*00000000005 gramme. 

Till' number of visitors to the Ixian Collection of Scientific 
apparatus during the week ending October 7 was as follows ; — 
Monday, 2,186; Tuesday, 1,767; Wednesday, 239; Thursday, 
252; Friday, 200; Saturday, 2,439, Total, 7,083. 

The Catholic University of I.ille has been at last organised, 
but the governors of the Sainte-Eugenie IIos])ital having refused 
to establish a ward for their use, there can be no Faculty of 
Medicine. Consequently the University authorities, it is said, 
are to prosecute the governors before the ( ’ouncil of State in 
Older to obtain the requisite number of patients. 

A coRREsi'ONDENT of Land and Water shows that some of 
our most recent inventions w’ere foreshadowed, if not actually 
accomplished, upwards of 300 years ago. In a work, ** Vegellii 
Renoti (Flavii) viri Ulustris dc re militari libri quatuor, etc. 
Parisiis subscuto Basiliensi ex officina Christian! Wecheli, 
M.D.XXXV.,** are figures of a number of military engines, 
which we work very hard at reinventing. Amongst others there 
is a revolving gun, revolving turrets for monitors, water-beds for 
the wounded, &c. The first plate of Book III. shows a warrior 
habited in a “Boyton dress,” completely immersed in water, 
but without apparent means of bre<athing. In the second plate is 
a diver with a reservoir of air, and tube communicating with the 
surface. There arc several representations of these “tube and 
reservoir” apparatus, and diving dresses An engraving not 
only shows the submarine explorer of more tlian 300 years ago 
at work, but also gives the diagram of a diving-bell, aojording 
to the notion of some engineer of the early part of the sixteenth 
century. 

The Session of the Watford Natural History Society and 
Hertfordshire Field Club commences this evening with a lecture 
“ On the Polarisation of Light,” by Mr, James U. Harford. 

The storm of the end of September raged with such tenific 
force at Dijon (C6tc d*Or) on the 30th at 2 o’clock in the afier- 
noon, that two turrets on the cathedral were thr<S%m down. 
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M. Kkantz intends to imitate on a smaller scale the great 
Hell Gate explosion by opening in a similar manner the ground 
of the Champ de Mars, and thus expediting the excavations for 
the erection of the basement of the Exhibition building. 

The French pipers give some figures with reference to the 
iron framework of the building now constructing. The weight 
required for the machine gallery will be 17,000 tons, and 
for other galleries 10,000 tons. To these 27,000 tons of iron or 
cast-iron may be added 700 tons of sheet pron for covering the 
building. The superficial extent of carpenter work for battening 
the roof will be 90,000 square yards covered with zinc. The 
quantity of the wood necessary is about 2,000 cubic yards. The 
number of rivets used for bolting the metallic frame will be 
11,000,000, and the number of holes to be perforated a little 
more than double, viz., 23,000,000. 

Among the lectures to be given at the Nottingham Literary 
and Philosophical Society during the coming winter, are one by 
Dr. Ball, F.R.S., November 9, “A Night at Lord Rosse's 
Telescope,** and another on December 7, by Dr. M. Foster, 
F.R.S., “On Nerves.** 

The following are some of the scientific works to be published 
during the coming season The second series of Mr. George 
Henry Lewes* “Problems of Life and Mind,*’ entitled “The 
Physical Basis of Mind,** is in the press, and will be published 
by Messrs. Trii^er. The same publishers are preparing for 
publication in December, “Theoretical Mechanics,** a Manual of 
the Mechanics of Engineering and of the Construction of Ma- 
chines, with an Introduction to the Calculus ; designed os a 
text-book for technical schools and colleges, and for the use 
of engineers, architects, &c,, by Julius Wcisbach, Ph.D., 
Professor at the Royal Mining Academy at Freiberg. It 
is , translated from the fourth augmented and improved Ger- 
man edition by Eckley B. Coxe, A.M., Mining Engineer. 
With woodcuts. — Messrs. Bentley and Son have in the press a 
narrative of travel in Norway and Lapland, by Mr. S. H. 
Eden, to be called “ Within the Arctic Circle.** — We are glad 
to notice that Messrs. Chatto and Windus are preparing a new 
edition of “Wilson’s American Ornithology; or, Natural History 
of the Birds of the United States ; ** with the continuation by 
Prince Charles Lucien Bonaparte ; completed by the insertion 
of above one hundred birds omitted in the original work, and 
illustrated by notes and a life of the author by Sir William Jar- 
dine. — Among Messrs. H. S. King and Co*’s announcements we 
observe; — **The Large and Small Game of Bengal and the 
North-Western Provinces of India,” by Capt. J. H, Baldwin, 
F.Z.S., Bengal Staff Corps, with numerous Illustrations. 
“ Studies, in Spectrum Analysis,” by J. Norman Lockyer, 
F.R.S., “ The Races of Man and their Geographical Distri- 
bution,” from the German of Oscar Peschel. This last-named 
book is ready.— Prof. Tyndall’s “ Lessons in Electricity at the 
Royal Institution,” will be published by Messrs. Longmans at 
the end of this month. 

The additions to the Zoological Society’s Gardens during the 
past week include two Silky Marmosets (Hapale ckrysoleucus) 
from S«£. Brazil, presented by Master T. A. Brassey ; a Green 
Monkey {Cercopithecus callitrichus) from W. Africa, presented 
by Mr; Chas. L. N. Ingram ; an Entellus Monkey {Seninopithecus 
entellus) from India, presented by Mr. Edwin Penn ; two Coatis 
{^Nasua nasica) from S. America, presented by Mr. J. A. Watson; 
a Vulpine Phalanger (PkalangUia vulpina) from Australia, pre- 
sented by Mr. Graham M. Sutton ; four European Terrapins 
{Clemmys eurtpea)^ European, presented by Mr. Edward W, 
Bonham ; two Tora Antelopes (klctlaphus tora) from S. Africa, 
purdiaied ; two SQemmerring*s Antelopes {Gazdla scemmerringi) 
from S. Ahqpa, deposited ; a Crested Pi^eon^O^/^^ lophcies)^ 
br$d in the 
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Poggmdorff*s Annalm der PJiysik und Chemie^ No. 8, 1876. 
—This interesting number commences with a paper by M. 
ZoUner, investigating a class of electrical phenomena that do not 
app^r to have been previously studied. When two different 
bodies, an insulator and a half-conducting rubbing instrument are 
rubbed together, electrical currents occur in the rubber, as 
follows If the rubbed insulator be positively electric, the 
currents at the surface of contact or in the interior of the rubber 
are parallel, but opposite to the relative motion of the insulator ; 
if the latter be negative, the currents ot the rubber are parallel, 
and in the same direction as the insulator’s motion. These 
currents were measured, and shown to be often very consider- 
able, and they could bejintensified by multiplying the rubbers and 
connecting their corresponding parts witli wires. They lessen the 
useful effect of an electric machine, and an advantage is had by 
uniting the electricity at the positive end of the rubber with 
the positive electricity of the conductor. M. Zbllner is led to 
study a variety of related experiments, e.g. the currents generated 
in flow of water through a thin tube. He arrives at this general 
result : Diaphragm-currents and their modifications are due to 
the occurrence of new electromotive forces, such that the electric 
current they generate in the moved liquid, so long as it is in 
contact with the canals of the diaphragm or the capillary tube, 
are always opposite to an electric current which would force the 
liquid in the same direction through the diaphragm as the 
mechanical pressure. — From experiments made with caoutchouc, 
carbonic acid, and hydrogen, on the diffusion of gases through 
absorbing substances, M. Wroblcwski concludes that the velocity 
with which a given quantity of gas diffuses through a caoutchouc 
membrane is proportional to the pressure of the diffusing gas on 
the membrane. — A paper on the radiometer is contributed by M. 
Finkener ; the object of the ex]>eriments was to show the influence 
of change of gas, pressure, and radiant heat on the instrument. 
He finds (i) that with rarefaction not carried too far, and with 
equal heating, a given motion takes place at a greater pressure 
in a specificaiiy lighter gas than in a heavier one ; (2) the turning 
force excited by the flame increases at first (other circumstances 
the same) with the rarefaction of the gas, but with further rare- 
faction decreases ; (3) this maximum occurs at a greater pressure 
with hydrogen than with airjand carbonic acid. M. Fmkener offers 
an explanation of the motion, deduced from these phenomena. 
— The law of colour-mixture may be studied by superposing dif- 
ferent parts of two spectra, or looking at a glass plate from which 
a surface of one colour is reflected while another colour is seen 
through it, or by means of the persistence of impressions fiom a 
disc with variously coloured sectors or rings set in rapid rotation. 
M. Bezold here gives another and still more convenient 
method. You look through a prism of Iceland spar set in a 
tube blackened interiorly, which is closed below by a disc with 
four squares cut out of it. The prism gives double images of 
the squares, and in a certain position two of the eight are 
brought to coincide with other two in the middle. Surfaces of 
different colours being brought under the two squares occupying 
(say) the upper row, their com])osite colour is obtained in the 
middle image, and then may be found what colour must be put 
undei the lower two squares to obtain a colour in the middle 
corresponding to the one above. — Dr. Berthold collects some 
interesting early indications of a knowledge of the phenomenon 
of fluorescence as shown by an infusion of nephritic wood. It 
is remarkable that though rriestloy, h ischer, and Wilde referred 
at some length to the observations made by Kircher, Boyle, 
Newton, Wolff, and Wuusch, on fluorescence, the facts should 
have been almost entirely forgotten till our time. — Studying the 
influence of temperature on the galvanic conductivity of tellu- 
rium, M. Exner finds that the seemingly quite irregular resistances 
of the metal after repeated heatings stand in direct relation to 
the time of heating and of Pooling, a circumstance which must 
be connected with the crystalline structure of tellurium at low 
temperatures.— Among the remaining papers we note accounts 
of an apparatus for combination of vibrations at right angles to 
each other (Stohrer), a new hydrometer (Sedlaczek), and an im- 
proved poison syphon (Antolik). 

SUzungsheruhte der naturwmenschaftlichen Gesellscka/t Isis 
in Dresden^ January to June, 1876. —From this publication we 
note the following papers of importance : — Mineralogical at^ 
Geological SectioH, — G^gnoslical researches on the Lcitmerite 
mountains, by Herr Engdhardt. — On the Velino fall near Temi, 
by C. Bley.— On ^e silver and gold mines in the neighbourhood 
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Nerischinslc, by Herr von Pischke.-On the co«l formation m 
rte Plauen dirfrik by Dr. Geinite. Reseanhe! oh 
%moric mus.-On the aepulchr^ mounds (dolmen) of Den. 

by Herr Jiinger.-On some objects forad recently m former 
Take dweniDCS, by Herr Geinitz.-pn Ae buprmg-pl^ of 
A^Lnier on^the Wfchatel toe, by Prof. Desor.-On &e 

composition of some mortars and face powders of the anawts, 

U Dr Landerer.— On some tablets with interMtine inscriptions 
re«ntiy f.mnd at Pompeii, by .Sig. Fiorelli.-On the occurrence 
of artiffcially pointed sticks of wood » * of 

coal in Switzerland, by Prof. 

of the German Anthropological Society at Munich and remarks 
on the s,ame, by Major Schuster. &r/w«.-On the 
season dimotyhism of certain dajr lepidoptera, by Herr von 
Kiesenwetter.— On anthropoid monkeys, by Dr. A. B. Meyer.— 
On the metamorphosis of the Mexican axolotl, by Dn -B. Vetter. 
---Phviical and Chemical Section.^On an improved mfluence 
electrical machine, by Carl Dathe.— On a new galvanometer, by 
Rcbadewcll in Dresden, and on a new Geisler radiometer, by 
Prof. Neubert. — On the action of chloride of lime upon carbon 
compounds.— SecOon.’^-Qn ray-complexes of the 
.second degree, by Dr. Burmestcr. — On methods of projection, 
by the same. — On the problem to determine two curves, by Dr. 
Heger.— On the mechanical conception of chemical processes, 
by Dr. HofTmann. — On Kiefnann’s planes, by Dr. Koenigs- 
berger. — On the composition of forces in space, by Herr Mohr. 
— Botanical Section . — On cotton at Pompeii and on some Italian 
botanical garden^ by Carl Bley. — On some new garden and 
house plains, by G. A. Petzold. — General Meetings . — On exca- 
vations and discoveries near Halle, by Dr. Caro. — On the 
Colorado beetle, by Tleir von Kiesenwetter. — On the intellec- 
tual life of insects, by the sime. — On the axioms of mathe- 
matics, by Dr. Koenigsberger. —On researches made in tlie 
Caucasus Mountains on eaith wax, petroleum, and mud vol- 
canoes, by Dr. Schneider. 


Zeitschrift fiir Wissenschafllkhe Zoologify vol. xxvii. Part 1. — 
R. Wiedersheiiu, ofWiirzburg, devotes a long paper to an account 
t f the structuK’, disposition, and secretion of the cephalic skin- 
glands in the tailed amphibia. They appear to possess very 
generalised diaiacters, and the author regards them as repre- 
senting the more specialised Meibomian, ITarderian, and other 
glands of hi ;hcr animals. He claims to have demonstrated the 
connection oi many of his gland-cells with nerve-fibrils, and with 
branches o! j.;..nglion-cells.— August Weissmann has an elaborate 
contribution on the 1 hiphnida^, dealing with the formation of the 
winter eggs in I.eptodora hyaltna. He describes at length the 
origin of ilie winter egg, which at first contains several large 
nutritive ce. s destined to have all their cootent.s absorbed by one 
cell to fi*im the nutritixe mass for the young germ. Many inte- 
resting UL tails are given ; but if everything were written at such 
length, only Germans would survive.— Dr. William Marshall, of 
Weimar, who has published valuable researches on the Hexac- 
tinellid Sponges, has an article on their classification and rela- 
tionsliips. His systematic revision of the genera and species 
will be very useful. He considers the sponges with four* rayed 
spicules to have been derived from the Hexactinellids, and finds 
no sharp distinction between the latter and the Ventriculitidjc.— 
Franz Vejdovsky, of Prague gives an account of the anatomy of 
Tubifex umbelHJer (Ray Lankester), for which he creates a new 
genus, Psammoryctes. This interesting fresh-water oligoebaetous 
annelid has l^cn found in Lake Onega, in Victoria Docks, in 
the Paris Jardin des Plantes, and in Bohemian lakes. 


The sixth part of Reichert and Du Bois Reymond’s Archiv 
*® 7 S (issued as late as May last) opens with the conclusion of 
Reymond’s second memoir on the negative variation of 
® ,*?'‘®cjc-current during contraction ; it must necessarily be 
tmn*.. students of this abstruse subject. — R. Hartmann con- 
rioid contributions to our knowledge of the anthro- 

describing several skulls of chimpanzees. — ^The 
for J? Papers do not call for notice in these columns. — Part i 
anatomv of interesting account, by F. Kurtz, of the minute 

rlnf^e ^ A* Dioncea muscipula^ accompanied by two 

ind paper by Hermann Munk follows, in this 

r on the electrical and motor phenomena 

Swidere^aiJd Prof'T? T*®^ 

it beiniy 1 are controverted in many respects; 

of mu^e and't w resemblance between the contraction 

obS “far len complete than the fonner 

obwrrer hu asserted.-Parts x and 2 contain further contrihu- 


tions by Du Bois Reymond on the negative variation of the 
muscle-current. — Prof. W. Krause maintains his account of the 
allantois in the human embryo against Kdlliker's denial of its 
existence in his recent work on Development. — Dr. Gruber 
gives some more notes of minor anatomical variations in the 
second part, and Dr. Adamkiewicz commences a further contri- 
bution on animal heat, which promises to be of great interest. 

No. 32 of the Journal of the Quekett Club contains the fol- 
lowing papers On the principle of illumination in connection 
with Polarisation, by Mr. W. K. Bridgman ; On a new method of 
mounting microscopical objects, by Prof. IT. L. Smith ; On a 
new process of histological staining by Dr. Francis E. Hogpn ; 
On Tubicolaria Najas, by Mr. J. Fullagar ; the address of the 
President, Dr. Matthews, and the Eleventh Annual Report. 


SOCIETIES AND ACADEMIES 

London 

Royal Microscopical Society, October 4. — Mr. H. C. 
Sorby, president, in the chair.— A paper was read by Mr. Thos. 
Palmer on a new method of measuring and recording bands in 
spectra, consisting of a photographed micrometer scale shown in 
contact with the spectra in the field of view and $0 arran^ as 
to be capable of adjustment as required. The values indicated 
by the micrometer were by means of a chart and tables enmved 
and prepared by the author, easily converted into wave-length 
measurements. — A paper on the microscopical structure of 
amber, by Mr. H. C. Sorby and Mr. P. J. Butler, was read by 
the president.— A paper by Dr. Hinds on a curious effect in 
connection with the cells in the leaves of Hypericum Androsamum 
was (owing to the lateness of the hour) taken as read. 

Paris 

Academy of Sciences, Sept. 25. — Vice-Admiral Paris in 
the chair. The following papers were read : — Examination of 
observations presented at various epochs regarding the transits of 
an intra-Mercurial planet (continued), 'by M. Leverrier. He 
notices fourteen observations from 1820 to the present — Pro- 
bable consequences of the mechanical theory of heat, by Gen. 
Fav6. The heat from the sun nuy have a repellent action on 
the stars. The phenomena of latent heat may probably be ex- 
plained by supposing that a liquid contains a greater quantity of 
interposed ether than a solid, and a gas more than a liquid. 
Tempered steel probably owes its elastic property to an^increase 
of ether. Ozone and oxygen, sulphur and phosphorus, in their 
different states, perhaps obey the same law. Opaque solid 
bodies, as well as transparent bodies, have a certain quantity of 
constituent ether which increases with the temperature.— On the 
contact of a curve with a system of curves aoubly infinite, by 
Mr. Spottiswoode. — Photomicrographic researches on the effects 
of reduction of salts of silver in photographic negatives, by M. 
Girard. Examining with high power a negative developed 
indistinctly with sulphate of iron or pyrogallic acid, there are 
found in the clear unimpressed parts, crystals of reduced iodide 
of silver uniformly distributed ; these constitute the mV, a cause 
of frequent insucccss. — The carburetted schists of C6tes-du-Nord, 
by M. Hena, — On the destruction of phylloxera by intercalary 
cultivation of red maize, by M. Gachez. The insect abandons 
the vine to attack the roots of the maize. — On the use of bob- 
bins of very small resistance in employment of telegraph lines 
for meteorological announcements m stormy weather, by M. 
Germain. — On the number of branches of curves of a system 
(/i, y), which cut a given algebraic curve at an angle of given 
magnitude, or the bisectrices of which have a given direction, 
by M. Fouret.— New process of extraction of gallium, by M, 
Lccoq de Boisbaudran. The gelatinous precipitate given by 
zinc in the acid solution of the natural mineral is dissolved in 
hydrochloric acid and treated with sulphuretted hydrogen. Car- 
bonate of soda added in portions to the filtered liquid, enaMes the 
oxides with which the gallium is associated to be isolated. These 
transformed into sulp^tes, leave in hot water the sub-salt of 
gallium when the oxide of this metal is precipitated by a pro- 
loimed current ot carbonic acid. It has then only to be purined. 

October 2.— Vice-Admiral Paris in the chair. The following 
papers were read .'—Rectification of an error which mars theorems 
on S3rsteiii8 of two or three segments, making a constant product, 
by M. Chasles. — Intza-Mercurial planets (contmued), by M. Le- 
verrier. He analyses the observations given. We pos^ data for 
a first theory which will make it possible to find the planet easily, 
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and bring it into the regular planetary system. There will not be 
a trannt in September and October for several years.— *Note on 
the transits of hypothetical intra-Mercurial bodies over the sun, by 
M. Janssen [See separate article].— Industrial application of solar 
heat, by M. Mouchot. He presented a small solar alembic, with 
mirror 58 cm. diameter. The boiler contains one litre of wine 
which boils after half an hour in the sun. The vapour pass^ in 
a tube through the bottom of the mirror to the worm where it is 
condensed. With water in the boiler, and a receptacle for 
odoriferous leaves or floweis inte^osed between it and the 
worm, various essences may be distilled; or the steam may 
be used to cook vegetables. — Note on Phylloxera, by M. 
Lichtenstein. — On the theory of solar spots and the constitution 
of the sun, by M. Gazan. The spots he explains by continuous 
cooling of the sun, which changes the inferior layers of vapour of 
its atmosphere into liquid layers. The sun is a large eaiA, with 
nucleus in fusion, vapour and gases in a solid envelope, sur- 
mounted by a luminous liquid layer, and supporting an atmo- 
sphere of vapour and gas. — Discovery of the planet 168 ; tele- 
gram on September 28, by Mr. Joseph Henry, of Washington, 
to M. Leverrier. Discovered by Mr. Watson at Ann- Arbor. — 
Discovery of the planet 169 by M. Prosper Henry, by M. 
Leverrier. — Elements and ephemendes of the planet 164 Ewi, 
by M. Ilossert. — Influence of temperature on magnetisation, by 
M. Gaugain. If a steel bar, with one end in contact with a 
magnet, be several times heated and cooled between temperatures 
y’and the corresponding magnetisms and assume variable 

values. The ratio expresses the value of this temporary 

variation. This coefficient increases considerably the further 
you go from the point of contact. The ratio expresses 

the value of the permanent va? laiion ; Afo being the magnetisa- 
tion at ordinary temperature at a given point, before heating, 
and AI that obtained .after a series of heatings. This coefficient 
also increases with distance from the point of contact, and more 
rapidly. The coefficient of temporary variation is independent 
(within certain limits ) of the intensity of the magnetising force, 
that of permanent variation increases as the force diminishes. — 
Chemical reactions of gallium, by 1 \I. Lecoq de Boisbaudran. — 
On a skeleton of Ilemiphractus, by M. Brocchi.— On the nature 
of the phenomena of cell division, by M. Eol. These are studied 
in Ileteropoda, S ea Urchins, and Sagitta. They are occasioned 
by a fusion between the protoplasm and the nucleus, beginning 
at the two opposite poles of the nucleus. When reproduction 
commences the nucleus ceases to be the centre of the system, 
and the points of fusion become iilaces of convergence tor the 
currents of saicodc which run on all sides towards these new 
masses. The new nuclei result from partial liquefaction of these 
masses. They arc then composed of a mix tine of the sub- 
stance of the old nucleus and the protoplasm of the cell. — 
Siphonation and migration of gases, by M. Bellamy. He de- 
scribes several phenomena that may be distinguished from osmose 
proper (through a septum), in which there are conductors of 
large surface and length almost w//, while here the conductor has 
a narrow surface and a relatively great length. 

Geneva 

Society of Physics and Natural History, August 3.— 
Prof. J. L, Sorct gave an account of the results of a new series 
of researches in which he is engaged along with M. Edward 
Sarasin, on the rotatory polarisation of quartz, principally for 
the ultra-violet rays, to which these measurements have not been 
before extended. By means of Broch’s method and by employ- 
ing for this puipose the spectroscope with fluorescent eye-piece 
devised by M. Soret, a prism of spar and quartz lenses, they 
have earned their measurements as far as the line A. They 
have repeated, besides, a great number of determinations for the 
different lines of Fraunhofer in the visible part of the spectrum. 
Their results agree in a satisfactory manner for that part with 
those of the physicists who have preceded them. Moreover, 
they have found a striking agreement between their lesults os a 
whole from A to N and those which result from the formula 
given by M. Boltzmann for connecting the rotatory power with 
the wave-length. 

Vienna 

Ixhperial Academy of Sciences, July 26. — The following, 
among other papers, were read Annual period of the insect 
fauna of Austria and Hungary ; II., the beetles [pokoptera\ 
by M. Fritsch. This is in two parts, the flrst treating of times 
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of appearance (obsemtion of 5,025 spedet at siafy-fiTC 
from 1852 to 1874) > *be second, of annual disUbution —On 
the vessel-nerves of the Ischiodon, by M. Strieker.— A con- 
tribution on the action of the heart, by M. Roldtan^y.- This 
refers to the action of richly- oxygenated so-called apnceic blood 
in the arteries and veins on the heart, — Microscope studies on 
growth and change of hair, by M. Ebner. He shows that the 
inner root sheath is essential for hair formation, and though broken 
through by the hair, it grows during the whole hair-vegetation, In 
the lower part of the follicle with even greater rapidity t^n the ^ 
hair. He defends Langei’s view that the new hairs are formed | 
in the old follicle and on the old papilla, and describes fully the ’ 
mechanism of the process. — Researches on the influence of light 
and radiant heat on the transpiration of plants, by M. Wiesner, i 
Both Imninous rays and dark heat rays strengthen transpiration, i 
Ultraviolet rays have probably little action of this kind. With i 
a gas flame, the influence of the dark heat on transpiration is ! 
relatively more prominent than with sunlight (in the one case, 
f*^‘> 57 P^r cent of the action was due to the dark heat rays ; 
in the other, 21 per cent.). The increase of transpiration of 
green plants through light is due to absorption of the light by 
the chlorophyll, and transformation of it into heat, whereby the 
tension of water vapour in the gas-spaces of the plant is in- 
creased, and so the relative moisture, and there is an escape of 
aqueous vapour into the atmosphere. Other colouring sub- 
stances, sucli as etiolin, favour transpiration like chlorophyll 
by their power of changing light into heat, but in less degree. — 
Contributions to anatomy and morphology of the bud coverings 
of dicotyledonous woody plants, by M. Wiesner. — On the conse- 
quences of action of temperature on germination and germinating 
power of the seeds of p/eea, Du Roi, by M. Velten. The 
percentage and rapidity of germination warrants no sure inference 
as to germinating power of seeds. Heating of seeds may have a 
favourable or an unfavourable influence on the germinating 
power, according to the physiological state in which the seed is. 
The duration of the heating has an important influence on deve- 
lopment of seeds, inasmuch as long heating at low temperatures 
can produce the same effect as short heating at high temperatures. 
— On the theory of waterspouts, by M. Bout*. He opposes Faye’s 
view that these are always formed fiom below downwards. He 
has witnessed some foimed the other way. — M. Viktor v. Lang 
described an improvement on M. Broch’s method of determining 
the rotation of tlie plane of polarisation by quartz. — On baro- 
metric measurement of heights, by M. Hann. This refers chiefly 
to influence of moisture on the results of such measurement, and 
shows how to take exact account of it where measurements of 
moisture arc wanting, at the two stations whose difference of 
level is to be ascertained. He calculates from the observed air- 
temperature and an estimated relative moisture. — On the velocity 
of propaga’ion of sound-waves from explosions, by MM. Mach 
and Sommer. The experiments show that this velocity rapidly 
increases with the violence and suddenness of the explosion. 
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MAUDSLEY'S PHYSIOLOGY OF M/ND** 

Phe Physiology of Mind, Being the First Part of a 
Third Edition, Revised, Enlarged, and in great part 
Re-written, of “The Physiology and Pathology of 
Mind ” By Henry Maudsley, M.D. (London ; Mac- 
millan and Co., 1876.) 


M an very long ago, probably about the time he 
became man, reflected that he felt and thought ; 
since then no one has ever had the least doubt, as to 
whether a given object of thought was a fact of mind or 
of body ; and every attempt to resolve the one into the 
other has been but the vain enterprise of a misguided 
intelligence. The physical and mental stand over against 
each other — ^the fundamental duality of being which no 
effort of thought has been able to transcend. How, after 
reflecting that they felt, our far-off ancestors came to refer 


their feelings and reflections to a soul or spiritual entity, 
which they supposed to inhabit and animate the body, to 
cause and direct its movements, can never be more 
than a subject of speculation. But that such was 
the universal belief of mankind, that such is still the 
creed of all save a few, and that all language has been 
evolved under this conception, scarcely requires to be 
stated. For ages the curious speculated around the 
fascinating mystery of the union of soul and body — and 
yet the mystery remained. A slow change of view, how- 
ever, was taking place. From the belief that the life 
and movement, the health and disease of the body, 
were in some way directly dependent on a conscious, 
thinking soul, we have passed gradually, very gradu- 
ally, to the view held by that body of thinkers who 
claim to be the scientific psychologists of the present day, 
which is, that mind, feeling, and thought, in a word, con- 
sciousness, is dependent on bodily organisation. Dr. 
Maudsley presents the volume before us as a treatise or 
“disquisition, by the light of existing knowledge, con- 
cerning the nervous structures and functions which are 
the probable physical foundations, or the objective aspects 
of, those natural phenomena which appear in conscious- 
ness as feelings and thoughts, and are known only in that 
way.^’ 

Ten years ago, when Dr. Maudsley published the first 
edition of his work, “The Physiology and Pathology of 
Mind,” of which the volume before us is the first part 
much enlarged, there was a need, which no longer exists, 
for iterating and reiterating the evidence of the invariable 
and uniform connection of mental phenomena with ner- 
vous organisation. This useful work Dr. Maudsley did 
himself says, “ with all the vehemence of 
youthful enthusiasm.” The dependence of consciousness 
®^anisation may be claimed as fairly estab- 
lished, and the great question that now presses on the 
attention of the scientific psychologist is. What mode of 
connect^ can we figure to ourselves as the relation sub- 
^ ng oetween consciousness and the material oiganism? 
e are ^ong those who maintain that to this problem 

Maud^ thmk. atherwise, and much of the present 
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volume is taken up with attempts to unveil this deepest of 
nature’s mysteries. We have come to bdievCi ta^g it 
as establi^ed, that for a given fact of nervous action 
the corresponding fact of consciousness will ever be 
the same. The question now is, in what relation does 
this fact of consciousness stand to the constantly related^ 
but totally unlike, phenomena which we describe as 
nervous action ? The phenomena, it is answered, are not 
so totally unlike. “ Above all things it is now necessary,” 
says Dr. Maudsley, “ that the absolute and unholy 
barrier set up between psychical and physical nature be 
broken down, and that a just conception (of mind) be 
formed, founded on a faithful recognition of all those 
phenomena of nature which lead, by imperceptible gra- 
dations, up to this its highest evolution.” (We continue 
the quotation simply as illustrating Dr. Maudsley’s style, 
which we vent»rre to think is still at times rather above 
the sober unimpassioned language of science.) “ Happily, 
the beneficial change is being gradually effected, and 
ignorant prejudice or offended self-love in vain opposes a 
progress in knowledge which reflects the course of pro- 
gress in nature ; the stars in their courses fight for such 
truth, and its angry adversary mi^t as well hope to 
blow out with his pernicious breath the all-inspiring light 
of the sun as to extinguish its ever-waxing splendour.” 
Well, the unholy barrier between psychical and physical 
nature has to broken down, and to this end we are 
called on to form a conception of mind which will enable 
us to conceive it as a product of physical evolution. 
Complete failure has, we think, been the reward of every 
one who has ventured on this most hopeless undertaking 
(see our article “ Cosmic Philosophy,” Nature, August 
5, 1875). Let us see, however, how Dr. Maudsley would 
have us proceed. Iii the first place, we are invited to 
perceive distinctly “ that consciousness is not co-extensive 
with mind, that it is not mind but an incidental accom- 
paniment of mind.” This is certainly a large demand 
to begin with, and we would rather be with those 
who would maintain “that it is improper and indeed 
absurd to speak of mind except when speaking of states 
of consciousness.” The word “ mind ” has been used by 
all mankind to denote states of consciousness, and not a 
material organism, nor the changes in an organism. The 
philosophers also are against Dr. Maudsley, but of these 
he makes little account. We may notice in passing, 
however, that, in preparing for criticism Prof. Baines 
statement that mind is “ the sum total of subject experi- 
ences, that which has not extension,” he finds it con- 
venient to “ alter the wording of it ” so as to make it 

run thus — mind is the sum total of the experiences ot 
that which has not extension, that which has not exten- 
sion being a subject / ” We can only suppose that Dr. 
Maudsley has wholly misunderstood Prof. Bain’s words. 
Prof. Bain, as we understand him, means to give a double 
description of mind— it is the sum total of subject experi- 
ences, or again, it is that which has not extension. The 
difference between this and the statement— mind is the 
sum total of the experiences of that which has not exten- 
sion — ^is obvious. 

But to proceed. By insisting that “ emotions good ot 
bad are physical phenomena,” “ that ideas are insensible 
motions of nerve-molecules, of the nature ci \ibrations,” 
Dr. Maudsley can without much further violence to 
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language bring the relation of mind to the physical 
organism under the familiar conception of organ and 
function. 

Cabanis spoke of the brain secreting thought as the 
liver secretes bile. Dr. Maudsley recognises, however, 
that this is a fallacious comparison/' “ Here," he says, 

** as elsewhere, confusion is bred by the common use of 
the word secretion to express, not only the functional 
process but the secreted product, both the insensible 
vital changes and the tangible results of them." It 
seems, then, that by the word ‘^mind" Dr, Maudsley 
really means to denote certain vital changes of the brain 
and nerves ; when he speaks of an emotion or an idea, 
he means to refer to certain peculiar agitations of the 
white and gray matter of the nervous system. There is 
no difficulty now in seizing Dr. Maudsley’s meaning when 
he speaks of ^‘the performance of an idea,” nor in con- 
ceiving mind,” that is, the nervous operations, as the 
functions of the nervous system. And we have no other 
ciiticism to make than is implied in the remark that Dr. 
Maudsley by using language in this way would not, we 
fear, commend himself to the old woman who was all her 
life so thankful that Adam had had the good sense to call 
all the animals by their right names. 

Accepting Dr. Maudsley ’s nomenclature we have not the 
slightest difficulty in conceiving ** that all the operations 
which are considered mental and to belong to psychology, 
may be performed as pure functions of the nervous 
system, without consciousness giving evidence of them, 
or having any part in them ; ” on the contrary we are, as 
will presently appear, disposed to be more thorough than 
Dr. Maudsley himself in regaiding the physical machine 
as sufficient for all its own opeiations. But before pro- 
ceeding to this the second branch of our criticism, let us 
lecall the original, in fact, the only difficulty. Are we, 
now that we can talk of the physiological mechanism ” 
working out the cognition of a logical necessity without 
the aid of consciousness” — are we in a better position to 
figure to ourselves the mode of connection between con- 
sciousness, this mere satellite of mind,” and those 
physiological operations? The darkness remains thick 
and impenetrable as ever. Here are some of the 
empty, worse than empty, phrases, with which Dr. 
Maudsley would have us conceal the limits of our intelli- 
gence, and our blank ignorance of what lies beyond these 
limits. Consciousness,” he says, " is a quality or attri- 
bute of the concrete mental act.” It is, however, we may 
be permitted to think, a most singular quality of physio- 
logical operations — wc must not forget that these are our 
mental facts — for it has, like Lucifer of old, rebelled 
against the supreme power, having, as Dr. Maudsley 
complains, ^^miraculously got rid of its substance, and 
then with a wonderful assurance assumed the {office of 
comgienting and passing judgment from a higher region 
of being, upon the nature of that whereof it is actually a 
function." Consciousness, then, is a function, an attri- 
bute, a satelhte, a quality, the usual but not the indis- 
pensable accompaniment of mental function." To ask 
“cerebral organisation functions as conscious 
energy^?/ is, says Dr. Maudsley, “an unwanantable 
demand.” It would probably be so ; what is asked of 
men of s^ence is not wAy f but how $ How are we to 
manipulate our conceptions of matter and motiotii so as 


to get out of them our conception of consciousness 9 
The thing is not to be done. | 

We come now to the second branch of our criticisml 
Strange to say, after preaching the gospel of Matter and| 
“ the wonderful works which it is continually doing before^ 
our eyes,” Dr. Maudsley finds himself as helpless as tho 
most bewildered of the metaphysicians, whom he holds iid 
such supreme contempt, to work the animal machine withj> 
out the assistance of something that is not physicaL Iir 
atguing against the presence of consciousness in the per-l 
formances of the decapitated frog, Dr. Maudsley contendiJ| 
that consciousness is not required for the performance of 
these movements, that they “ may be explained satisfac^ 
torily without the assumption that its spinal chord pos-| 
sesses feeling and will,” “ that the frog acts necessarim 
and blindly.” In thus contending for the “ mechanical,’! 
“the entirely physical nature of the movements,” Dri 
Maudsley would distinguish them from another class or 
actions which he recognises as not entirely physical 
their nature, as somehow “ dependent on consciousness,’^ 
not blind and nccessaiy, but “instigated by will and 
guided by intelligence.” Surely it is to little purpose that! 
Dr. Maudsley has made thought and emotion physical 
phenomena, if he must after all call in the aid of con- 
sciousness of something not physical, to work the me-| 
chanism of a frog. This is not, as might be supposed, a 
mere slip in a subordinate argument. The thraldom of 
spiritualism, from which Dr. Maudsley has not escaped, 
betrays itself in all parts of his book, even when he ia 
deliberately straining after his favourite conception of a 
thinking machine. “ It may seem,” he says, “an extra- 
vagant thing to say, but to me it seems conceivable that 
a man might be as good a reasoning machine with- 
out as he is with consciousness, if we assumed his nervous 
system to be equally susceptible to the influences which 
now affect him consciously, and if we had the means, by 
microscope or galvanoscope or some other more delicate 
instrument hereafter to be invented, of reading off the 
results of his cerebral operations from without.” Why 
does Dr. Maudsley need to call in the aid of microsco^^ef 
or galvanoscope, or some other more delicate instrument i 
Why should his unconscious man, equally susceptible to 
the influences which now affect him consciously, not be 
able when asked to tell us the results of his deliberations, 
or to write them down for us ? Is it that after the sound 
waves of our question have agitated the tympanum and 
set the appropriate nervous mechanism in motion, these 
physical phenomena have to be translated into, or taken 
note of, by consciousness— by something that is not 
mechanism, or that is at least more than the working oi 
mechanism— in order that this nervous stimulation from 
without should give rise to the movements implied in 
speaking or writing ? Dr. Maudsley’s unconscious reasonci 
who cannot tell us the results of bis reasoning is a defec< 
tive construction. In spite of himself Dr. Maudsley gives 
to consciousness, to “the witness,” “the sense by whict 
the (reasomng) operations are observed Mrithm," exactl) 
the mysterious pl^6 and inconceivable Ibnctions #hici 
less advimced pci^ple attribute to the t hinkin g soul, whicl 
they bsUevU to inhabit the body to cause and direct iti 
moveoMnits* 

Our rsquires that we should bring our cridcisU 
toan endl ^ much occaeion to carry it fhrth^ 
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We sliall therefore condtide with a remark on Dr. 
Mauddey’s attempt to make something of the will — ^that 
apparent point of contact of the physical and the mental, 
which has been the veritable will-o'-the-wisp of our 
psychologists. Towards the end of his book (p, 442) Dr. 
Maudsley, in examining a ‘‘simplest case of volition/ 
tells us that it “ sprang from that fundamental property 
of organic element by which what is agreeable is sought, 
what is painful is shunned." This is not advancing 
knowledge, but rather the reverse. How can any sub- 
stance, whether we call it organic element or by any 
other name, seek the agreeable and shun the painful? 
By movements ; we know of no other way of seeking 
and shunning. But how are these mental things, pain 
and pleasure, related to movements of any kind ? Here 
we find ourselves, after much laborious groping, face to 
face with the very problem we set out to solve. Truly 
what we have to learn in psychology, before and above 
all things, is our ignorance. 

Douglas A. Spalding 


OUR BOOK SHELF 

Annual Record of Science and Industry for 1875. Edited 
by Spencer F. Baird, with the assistance of eminent 
men of science. (London : Triibner and Co., 1876.) 
For this admirable record we have again to thank our 
American friends. The volume now extends to some 
900 pages, and each year brings improvement as well as 
enlargement of its contents. Unfortunately so many 
subjects are now embraced within the scope of this 
annual record, that the space devoted to each subject is 
necessarily curtailed. This, we think, is a misfortune. 
If feasible, we would venture to suggest a division of the 
record into two parts, inasmuch as pure, applied and 
very homely science are here in close and curious juxta- 
position. Thus we find “ tables of elliptic integrals," the 
“computation of the areas of irregular figures," or the 
“ dissipation of energy," followed by “ beautiful ornament 
for rooms," “renewing wrinkled silk," and “improved 
modes of closing barrel hoops." It is true the editor has 
most carefully and laboriously classified the whole, so 
that we are gradually let down from elliptic integrals at 
tlie beginning to barrel hoops at the end. Doubtless the 
editor considered that by these things men would learn 
“beer and skittles " was an integral part of the scientific 
as well as the popular need. The first half of the work, 
which gives a general summary of scientific and industrial 
progress for the past year, is more carefully edited than 
the brief notices of papers which form the second half. 
For example, turning to general physics, we find para- 
graphs on Mr. Crookes’ experiments scattered about 
in several places ; the same is true of Dr. Guthrie's 
researches on cryohydrates and of several others we 
might name. Again, in the index, which is extremely 
minute, the same name is put under different headings ; 
ihus, Mr., Mr. Frederick, and Prof. Guthrie are the same 
I^rson, though separately referred to. But in spite of 
these criticisms, the book is a useful one and contains a 
vast mass of information. Sketchy as it is, nevertheless 
/Jifioubtedly the best annual record of science — in 
^^y one in the English language ; and hence we 
w glad to observe that a suggestion we made in noticing 
volume, namely, having a London as well 
^ publisher, has now been carried out. The 

scientmc bibliogtaphy of tbe year and the references to 
p^iodicals, giving the fullest reviews of the books them- 
selves, 18 an excellent and valuable feature of this Record. 
Cameries Scientifiques, J, Rothschild, Editeur. (Paris.) 
This little book gives a brief and 
some of the principal discoveries an( 


popular account of 
na inventions of the 


past year. It is written in a lively, simple style, am 
doubtless has done something in France to extend ai 
interest in science and to spread a knowled^, thougl 
but a superficial one, of the more striking restuts of expe 
rimental research. The absence of technical term! 
brings the volume before us within the comprehension o 
those who have had no scientific education. How is i 
we are so behind our neighbours in books of this kind 
It would, however, have been well if the editor of thi! 
volume had paid a little more attention to the speUing o 
English names, and exercised closer supervision through 
out, as we notice several misprints in its pages. 


LETTERS TO THE EDITOR 

[The Ediior does not hold himsdfrtsponsibliforofimom ncprmo 
by his cofrespondents. Neither can he undertake to return 
or to correspond with the writers «/, r^eeted manuscript 
No notice is taken of anonymous communications^} 

The Self.fertilisation of Plants 

Some years ago my suspicions were strongly aroused byoertaii 
observations, against the importance of intercrossing ; and sine 
then other conclusions, such as the following, have been steadil 
forcii^ themselves upon me, and which will probably agree witl 
Mr. T. Meehan's : (i) that self-fertilisation was the primordia 
condition of plants ; (2) that conspicuous flowers of all kinds ^ 
a secondary result, due to insect agency, by Increasing the si» 
&c., of the perianth; (3) tlmt this has, in iu turn, caused 1 
correlative disturbance in the sexual arrangements, viz., that i 
has caused to be sacrificed the (originally) normal state of self 
fertilisation, and has let up cross-fertilisation instead ; (4) tha 
this latter being relatively less certain of being effected, is com 
pemated for by a superabundance of pollen, alteration in it 
form and influence, dimorphism, the separation of sexes, am 
perhaps other details of sexual differentiation ; (5) that the exist 
ing self-fertilising flowers are in no case primordial but degradec 
forms ; (6) that in consequence of such degradation, of th< 
perianth especially, the sexual organs have recovered theli 
original energies, and so resume their long lost self-fertilising 
powers. 

The fotionale cf the whole process I take to be “compensa* 
tion." In the first instance, the enlargement of the corolla is 
I accompanied either by a more or less degree of destruction of 
one or both of the sexual o’^gans ; as in the raj'-florets of Cen* 
taureOf which are neuter; in “double" flowered compositae, 
where the new “ligulate" ones pass from the usually her- 
maphrodite condition of the tubular disk florets, or male, as 
in Calendula^ to female only, or even to the neuter state, as in 
Dahlia ; or else by the above-mentioned diflerentiatlons of 
the sexual organs in their forms and functions. The primary 
cause of such increase in the perianth may, perhaps, be due to the 
mere mechanical influence of the insects themselves, which by 
constantly renewed pressure, may determine a flow of nutriment 
to those parts ; this — which I only assume as probable — diverts 
it temporarily from one or both whorls of essential organs. The 
result is protandry or protogyny, &c. To compensate again 
for the loss of self-fertilisation, there come into play, as stated 
above, all the adaptations to secure inter-crossing. Hence the 
idea of plants abhorring inter-breeding appears to have arisen 
from observing conspicuous flowers only, and as these are in the 
majority nowimays, it was a reasonable conclusion : but the self- 
fertilising ones are extremely numerous altogether ; and it is this 
small but highly significant minority, not to add the special 
contrivances which occur in order to secure self-fertilisation, 
which leads one to the opposite conclusion. 

Self-fertilisation X believe not to be always an absolutg but a 
purely relative condition ; that although many species are now 
altogether self-fertilishig, yet whenever conspicuous flowers be- 
come dwarfed, I suspect there is a tendency to their becoming self- 
fertilising. 1 have found it to be so in some cases, and shoma feel 
extremely glad if any readers of Nature would kindly observe, 
at this season of the year especially, whether any dwarfed wild 
or other flowers they can find are self-fertilising or not, or else be 
gpod enough to forward the same to me. For example, I hav^ 
Uits September, found dwarfed blossoms of Idnaria vulgaris 
often spurless and wiUiout honey, having the stigma situated 
between the two pairs of anthers, and the poUen 4 iibes pouriug 
into it both from above and below. Similarly in smsU fl^ereu 
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specimens of P&tentilla teptans^ less than half an inch in dia- 
meter, and efcn in unexpanded buds, were the pollen-tubes 
penetrating the stigmas. 

I call attention to pollen-tubes, because, unless they be 
observed, one cannot feel absolutely certain that the flowers are 
really self-fertilised ; and even then, that fact must be associated 
with the relative positions of anthers and stigmas, and the 
resulting abundance of fruU, 

Another point I would mention of importance is the necessity 
of observihg the order of emergence oj the whorls. The subsequent 
rates of growth may prove a source of deception, so that it is neces- 
sary to go back to the very earliest condition when the parts are 
little more than papillce, and if possible even before one or more 
of the whorls have put in an appearance at all. Now I find that 
in conspicuous flowers, with certain exceptions, the corolla is 
very often the last to emerge, though ultimately it attains by far 
the largest size when adult j that the stamens usually come directly 
after the calyx, which, if present, is always first, acting as a 
protecting and nouiishing organ ; and that the pistil comes next. 
Such an order results usually in protandry \ but while con- 
spicuous species, as StellaHa Holostea, and Cardamine fraUnsis^ 
have the order, calyx, stamens, pistil, corolla, inconspicuous self- 
fertilising species are often as follows Cetasiium ^lome^ 
ratum — calyx, pistil, stamens, corolla, and Nasturtium officinale^ 
calyx, stamens and pistil (together), corolla. These examples, 
out of many collected, appear to point to an important connection 
between the order of emergence and development on the one 
hand, and cross and self-fertilisation on the other. The connec- 
tion between these two orders of facts I take to be, as already 
stated, due to the fact that the energy of conspicuous floweis is 
diverted into the corolla, which thereby delays the development 
of the pistil ; but when the corolla is arrested, the pistil recovers 
itself, and its growth is equal to or precedes that of the stamens, 
the result issuing in a synchronous maturity, and consequently 
self-pollination. George Henslow 

7, fientinck Terrace, Regent’s Park 


Wallace’s ** Geographical Distribution of Animals’* 

Allow me to point out in Nature a few errors which occur 
in Mr. Wallace’s Distribution of Animals,” regarding the 
extinct mammalian fauna of India. 

In the first place, there is a mistake regarding the locality of 
the Perim Island (vol. i., p. 362, vol. ii., pp. 157 and 221), from 
which Tertiary fossils have been obtained ; in Mr. Wallace’s 
book the Perim Island, at the entrance to the Red Sea, is the 
one referred to, whereas the true spot is Perim Island, in the 
Gulf of Cambay. 

There is, therefore at present no known spot to the eastward 
of India which shows the former extension of its Tertiary mam- 
malia into Africa and Europe, although such extension doubtless 
existed. 

The extinct genus Enhydriodon, from the Siwaliks vol. 
ii., p. aoo), is always referred to as Enhydrion. 

In vol i (p. 122) the genus Tapirus is mentioned as occur- 
ring in the Miocene of the Punjab ; this determination is on the 
authority of Dr. Falconer, who hastily examined a single tooth 
(now in the Indian Museum) ; this tooth, and others subse- 
quently found, turns out to belong to the European Miocene 
genus Listriodon ; the only other mentioned occurrence of a 
Jossil Tapir in India, is by Mr. Clift, who figured the symphysis 
of a mandible \GeoL Trans. ^ sec. ser., vol. ii.) from Burma; 
this may, however, also belong to Listriodon. 

In vol. iL (p. 202) the genus * Ursus is mentioned as having 
bfccn describe from the ^waliks and the Nerbudda Valley ; it 
has onlv been described from the latter locality, Hyscaactos 
being tne Siwalik genus. A new species of tame Ums has, 
however, been obtained this year from the Siwaliks, and will be 
subseqanntljr described. 

In vol. ii. (p. 212) Hippation should also be mentioned as 
having been found in India as well as in Europe. 

At p. 228 of the same volume, it is stated that Elephas has 
** perlmps one species Pliocene in Central India ; ” in reality 
thare are two sp^es undoubtedly from the NeWer Pliocene of 
fke Nerbudda Valley, viz., E. nomadicus and E. (Stegodon) 
insfonis, 

voL il, p. ^40, the genus Ilyshrix had btteh fossil in this 
Siwaliks of India as well as in Europe and America. 

I may adiLthat, as announced in die August nuidbet of thC 
“ Records 01 the Geological Survey of Indm,” for the present 
year, X have determined the existence of a species of Ma^ (the 


first fossil species of the genus) and of a Cetacean, with other 
new forms, from the Siwaliks. Richard Lydekkkr, 
Calcutta, August 27 Geological Survey of India 

The Resistance of the Electric Arc 

For the purpose of determining theoretically the best arrange- 
ment of cells for the production of the electric light, it was neces- 
sary to know the resisitance of the electric arc. Not being 
acquainted with any source from which this information could 
be derived, we determined this resistance experimentally in two 
distinct ways. 

1 . The current from sixty new Grove’s cells joined in senes 
(and of which the immersed part of each platinum plate was 
about 13 square inches in area and of each zinc plate about 25 
square inches) was used to produce an electric light with a 
Duboscq’s lamp, when a small known resistance consisting of 
many metres of thick bare copper wire hanging in the air was 
also introduced in circuit. This wire was sufficiently thick for 
its resistance not to be sensibly altered by the passage of the 
current. The difference of potentials between the carbons was 
measured with a Thomsons quadrant electrometer, using the ^ 
induction plate and compared with the difference of potentials 
between the two ends of the wire of known resistance. These 
two measurements were made rapidly one after the other and 
repeated very many times. Then since at any moment the same 
current is flowing through the electric arc and the wire, the two 
differences of potentials measured rapidly one after the other are 
X^roportional to the resistances. 

The above method showed that the resistance of the electric 
arc varied considerably even when the light appeared quite 
steady, that the resistance was never more than 20 ohms, and 
had an average value of about 12 ohms. 

2. On another occasion the current from eighty similar Grove’s 
cells joined in series, which had been joined up for three hours, 
and used at intervals during this time fi>r the production of the 
light, was sent through the coils of a difierential galvanometer. 
In one circuit was a very high resistance and in the other the 
electric arc ; each coil the differential galvanometer was shunted 
with a wire of small resistance. Nearly the whole current, 
therefore, went through the arc. The shunts being properly 
adjusted to obtain balance, the resistance of the arc, as in the 
previous case, was found to vary much but never to exceed 29 
ohms and to ecjual about 20 ohms when the light was best. 

That the resistance would be larger than in the previous case 
was to be expected since the battery contained more cells, and a 
brighter light would, therefore, be obtained with the carbon 
points further apart. 

At a convenient opportunity we hope to take time readings of 
the resistance together with photographs of the light on a revolv- 
ing band of sensitive paper in order to determine the exact resist- 
ance corresponding with the brightest light for any particular 
number of cells. 

The results, however, given above show that with cells such 
as we used, and which are the common Grove’s cells employed 
in England, no attempt should be made to join any of the cells 
in parallel circuit until at least 200 have been joined in series, 
for since the resistance of each cell is about 0*2 ohms, 200 of them 
would have a resistance of 40 ohms^ a resistance certainly less than 
double the electric arc for that battery corresponding with brightest 
light, and we have shown {Telegraphic Journal^ March 15, 1873) 
that the cells of a battery should be joined in series until the 
battery of resistance is double the external resistance, at which 
point the battery should be joined in two rows each containing 
naif the whole number of cells in series, and the two rows con- 
nect^ in paralld circuit. W. E. Ayrton 

The Imperial College of Engineering, John Perry 
Tokio, Japan 

Habits of Animals Transmitted to Offspring 

Breeding many horses yearly on my station, 1 notice, 
a matter course, some of their peculiar habits. In a semi-^ 
wild state on a run horses graze together in large or small com- 
panies, which ** station hands” call ‘‘mobs;*’ these mobs 
wander at will over a large area of country, finding abundance of 
good natural posture and water. Some years since a mare 
became solitary in her habits, always seeking one particular 
creek ; whenever released from work she made off to her favourite 
feeding ground by hetsdf ; if “rounded np with a mob” she 
would the eariiest chance that presented itself of reaching 



Oct. 19. 1876] 


NATURE 


,545 


her timal haunt One of her progeny sotae years after showed 
, Udne for SoUtnde ; he was placed among sweral other 
horses (many of them he had known for yeto) on a smaU tun inter- 
sected With bushy gullies, more or less rocky. He was soon mis- 
ifoie. and search was made for him for some time without success ; 
he^ supposed to have come to grief m the bush j at length he 
was foundf most unexpectedly, on a small patch of pasture 
between two rocky gullies thickly bushed ; this spot was so diffi- 
cult of access that a slight track had to be cut to get the horse 
back Having been brought from a large station where he was 
bred and rear^ he no longer enjoyed a great range by which 
he could place any long distance between his companions and 
himself: be displayed much tact and judgment in the way he 
secured the indulgence of hereditary habit, by discovering and 
reaching with ffifficulty an almost inaccessible solitude. One of 
the best and fleetest stock mares for the fast and hard work of 
** cutting out ** * was a beautiful creature notorious as an incor- 
rigible kicker j she has most faithfully transmitted this vice to her 

Peculfarity in the formation of the hoof has been handed down 
to descent after descent by a grand old mare who had this 
blemish as a slight counterpoise perhaps to her many virtues. 

A particular strain of Dorking fowls, wliich I have had for 
thirty years or so, always shows a restless desire for rambling, and 
that too under the difficulty of meeting with much persecution 
when straying beyond their ample range. This special family 
always exhibits what may be termed the gift of locality. 

Ohinitahi, N.Z. Thomas H. PoTi’s 


Moon-Stroke 

There is a popular belief that it is dangerous to'sleep in full 
moonshine, as it is supposed to produce some injurious effect 
called moon-stroke. I have little doubt that the popular belief 
is well founded as far as the injury to some of those who have 
slept out at night is concerned, especially in full moonshine ; 
nevertheless the injury is not, I think, due to the moon, but to 
another cause, which I shall here attempt to explain. It has 
often been observed that when the moon is full, or near its full 
time, there arc rarely any clouds about, and if there be clouds 
before the full moon rises they are soon dissipated, and therefore 
a perfectly clear sky, with a bright full moon, is frequently 
observed. 

A clear sky admits of rapid radiation of heat from the sur- 
face of the earth, and any person exposed to such radiation is 
sure to be chilled by rapid loss of heat. There is reason to 
believe that, under the circumstances, paralysis of one side of 
the face is sometimes likely to occur from chill, as one side of 
the face is more likely to be exposed to rapid radiation, and 
consequent loss of its heat. This chill is more likely to occur 
when the sky is perfectly clear. 

I have often slept in the open in India on a clear summer 
night, when there was no moon, and although the first part of the 
night may have been hot, yet, towards 2 or 3 o’clock in the 
morning, the chill has b^n so great that I have often been 
awakened by an ache in my forehead, which I as often have 
counteracted by wrapping a handkerchief round my head and 
drawing the blanket over my face. As the chill is likely to 
be greatest on a very clear night, and the clearest nights are 
likely to be those on which there is a bright moonshine, it is 
very possible that neuralgia, paralysis, or other similar injury, 
caused by sleeping in the open, has been attributed to the moon, 
when the proximate cause may really have been the c/tii/, and the 
moon only a remote cause acting by dissipating the clouds and 
(if it do so), and leaving a perfectly clear sky for the play 
Of radiation into space. E. Bona via 

A-ucknow, August 26 


Memoirs of the Geological Survey 
*^***5? through the medium of your columns to call atten- 
that most of the admirable memoirs of the 
Sttrvey appear to be out of print. A week or two 
fSt a? of these publications and was informed 

^ of print. Prof. Ramsay's 
stated ** is in this category and the fact is 

tatea m the prmted list, but in a letter recently received ftom 

i«»*wadnSl(u fallowing it through all 

catS through perhaps many hundreds 


the professor h^ ihibrms me that the woijc is being reprinted, 
imd is expected tb be published about the middle of next year. 
Without, hi the absence of information, desiring to attftCh blame 
to any one, I shall be glad to know the reason Why Worki 
admittedly of the highest value should have been pertnitted to 
fall into such apparent neglect Wm. HorsPall 

Manchester, October 9 


OW? ASTRONOMICAL COLUMN 

Chacornac's Variable Nebula near f Tauri.— 
On October 19, 1855, Chacdrnac remarked that a star of 
the eleventh magnitude^ north-preceding ( Tauri, was en- 
veloped in nebulosity, which was sufficiently bright up to 
the end of January following to occasion surprise that it 
had not been previously detected. The star had been 
repeatedly observed in 1854. 

Chacomac gives the position of the star upon which 
the nebula was projected for 1852*0 in R.A. sh. 28ni., 
35*6 N.P.D. 68° 52' 42". The form of the nebula was 
nearly rectangular, the longest side subtending an arc of 
sh' and the shorter, one of 25 '. The star occurs in the rone 
observed at Markree, January 16, 1850, without mention 
of surrounding nebulosity. 

On September 12, 1863, and January 25, 1865, D'Arrest 
observed the star with the Copenhagen refractor, on the 
last occasion ‘‘ ccelo valde exitnio,*' without being able to 
detect any trace of the nebula. He estimated the star 
11*12 m., and noticed another 13 m., about 40’' preceding 
neatly on the parallel. 

From Chacornac's position for 1852, it appears the star 
precedes f Tauri I2’ss., and is N. 4' 28". It may be re- 
commended for examination during the approaching 
winter, particularly with telescopes of moderate dimen- 
sions, which in the case of another suspected variable 
nebula (Schdnfeld, 1858) have been shown to possess 
decided advantage over the larger instruments. 

Olber's Supposed Variable in Virgo.— Mr, Tebbutt 
of Windsor, N.S.W., communicates the results of some 
observations of this object and neighbouring stars, made 
in July and August of the present year. For 1876 0 he 
found ; — 

Star. Magnitude. h. s. 

X ... 7, 13 3 77 

2 ... 04 ... 13 5 17*6 

3 ... 84 ... 13 7 32*4 

4 ... 9 13 9 12*9 

No. 3 is the supposed variable. See this column, 1876, 

April 13, 

Relative Brightness of Uranus and Jupiter's 
Satellites.— On the evening of June 5, 1872, M. Pros- 
per Henry, at the Observatory of Paris, took advantage 
of the very close approach of Uranus to Jupiter (differ- 
ence of declination only i'*2 at conjunction) to compare 
the light fof the satellites of Jupiter with the former 
planet. He found the brightness of Uranus was equal 
to that of the third satellite, which was nearest to Uranus 
at the moment. If there existed any difference of light 
between the two others, it was to the advantage of Uranus, 
but in any case it was very small. The observations were 
made with the large Foucault telescope. So favourable 
an opportunity of making these comparisons ipay not 
occur again for a very long period. 

Blanpain's Comet, 1819.— A new reduction of the 
observations of this remarkable com^ taken at Paris, of 
which we have the particulars in detaiL and recalculation 
of the elements thereupon, appears to lead to a somewhat 
longer period than was inferred by Encke, ffrom the same 
observations as at first reduced. This somewhat longer 
period— a little over five years — would occasion a near 
approach of the comet to the planet Jupiter at the pre- 
vious aphelion passage, and it is easy to '*8ee that the 
observations would allow of so close a proximity at this 
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point of the orbit that a very material change of elements 
may have been then occasioned, perhaos sufficiently weat 
to account for the difference of the elements from those 
of the first comet of 1743, which Clausen conjectured to 
be identical with Blanpain’s. 


PROF. HUXLEY ON UNIVERSITY 
EDUCATION^ 

actual work of the University founded in this 

* city by the well-considered munificence of Johns 
Hopkins commences to-morrow, and among the many 
marks of confidence and good-will which have been 
bestowed upon me in the United States, there is none 
which I value more highly than that conferred by the 
authorities of the University when they invited me to 
deliver an address on such an occasion. 

For the event which has brought us together is, in 
many respects, unique. A vast property is handed over 
to an administrative body, hampered by no conditions 
save these : — That the principal shall not be employed in 
building ; that the funds shall be appropriated in equal 
proportions to the promotion of natural knowledge, and 
to the alleviation of the bodily sufferings of mankind ; 
and, finally, that neither political nor ecclesiastical sec- 
tarianism shall be permitted to disturb the impartial dis- 
tribution of the testator’s benefactions. 

In my experience of life a truth which sounds very 
much like a paradox has often asserted itself, viz., that a 
man’s worst difficulties begin when he is able to do as 
he likes. So long as a man is struggling with obstacles 
he has an excuse for failure or shortcoming ; but when 
fortune removes them all and gives him the power of 
doing as he thinks best, then comes the time of trial. 
There is but one right, and the possibilities of wrong are 
infinite. I doubt not that the trustees of the Johns Hop- 
kins University felt the full force of this truth when they 
entered on the administration of their trust a year and a 
half ago ; and 1 can but admire the activity and resolu- 
tion which have enabled them, aided by the able presi- 
dent whom they have selected, to lay down the great 
outlines of their plan, and carry it thus far into execution. 
It is impossible to study that pUn without perceiving that 
great care, forethought, and sagacity, have been bestowed 
upon it, and that it demands the most respectful conside- 
ration* I have been endeavouring to ascertain how far the 
principles which underlie it are in accordance with those 
which have been established in my own mind by much 
and long-continued thought upon educational questions. 
Permit me to place before you the result of my reflections. 

Under one aspect, a university is a particular kind of 
educational institution, and the views which we may take 
of the proper nature of a university are corollaries from 
those which we hold respecting education in general. 1 
think it must be admitted that the school should prepare 
for the university, and that the university should crown 
the edifice, the foundations of which are laid in the school. 
University education should not be something distinct 
from elementary education, but should be the natural out- 
growth and development of the latter. Now I have a very 
clear conviction as to what elementary education ought to 
be ; what it really may be when properly organised, and 
what I think it will be before many years have passed oyer 
our heais in England and in America. Such education 
should enable an average boy of fifteen or sixteen to read 
and write his own language with ease and accuracy, and 
with a sense of literary excellence derived from the study 
of our classic writers ; to have a general acquaintance with 
the history of his own country and with the ^reat laws 
of social existence ; to have acquired the rudiments of 

* Address (revised by the Author) delivered at the formal openi^ of the 
Johns Hopkins Umversity nt Baltimore, U.S., September The tow 
amount b^ueathed by Johns Hopkins is more than 7,000,000 dollars. The 
sum of 3,5oo,eoa(itlollars ts appropriated to a univerritv, a li^ stam to a hos- 
pital, and the rest to locsl mutations of education and charity. 
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the physical and psychological sciences, and a7air know- 
ledge of elementary arithmetic and geometry. He should 
have obtained an acquaintance with logic rather by ex- 
ample than by precept, while the acquirement of the ele- 
ments of music and drawing should have been pleasure 
rather than work. 

It may sound strange to many ears if I venture to 
maintain the proposition that a young person, educated 
thus far, has had a liberal, though perhaps not a full edu- 
cation. But it seems to me that such training as that 
to which I have referred may be termed liberal in both 
the senses in which that word is employed with perfect 
accuracy. In the first place, it is liberal in breadth. It 
extends over the whole ground of things to be known 
and of faculties to be trained, and it gives equal import- 
ance to the two great sides of human activity — art and 
science. In the second place, it is liberal in the sense 
of being an education fitted for free men ; for men to 
whom every career is open, and from whom their country 
may demand that they should be fitted to perform the 
duties of any career. I Cannot too strongly impress upon 
you the fact that with such a primary education as this, 
and with no more than is to be obtained by budding 
strictly upon its lines, a man of ability raiy become a 
great writer or speaker, a statesnitan, a lawyer, a min 
of science, painter, sculptor, architect, or musician. That 
even development of all a man’s faculties, which is what 
properly constitutes culture, may be effected by such an 
education, while it opens the way for the indefinite 
strengthening of any special capabilities with which he 
may be gifted. 

In a country like this, where most men have to carve 
out their own fortunes and devote themselves early to the 
practical affairs of life, comparatively few can hope to 
pursue their studies up to or beyond the age of man- 
hood. But it is of vital importance to the welfare of the 
community that those who are relieved from the need of 
making a livelihood, and still moie, those who are stiried 
by the divine impulses of intellectual thirst or artistic 
genius, should be enabled to devote themselves to the 
higher service of their kind as centres of intelligence, 
interpreters of nature, or creators of new forms of beauty. 
And It is the function of a univeisity to furnish such 
men with the means of becoming that which it is their 
privilege and duty to be. To this end the university need 
cover no ground foreign to that occupied by the elemen- 
tary school. Indeed, it cannot ; for the elementary in- 
struction which I have referred to embraces all the kinds 
of real knowledge and mental activity possible to man. 
The university can add no new departments of know- 
ledge, can otfer no new fields of mental activity ; bu*' 
what It can do is to intensify and specialise the mstrut 
tion in each department. Thus literature and philology, 
represented in the elementary school by English alone, 
in the university will extend over the ancient and modern 
languages. History, which like chanty best begins at 
home, but, like chanty, should not end there, wiU ramify 
into archaeology, political history and geography, with the 
history of the growth of the human mind and its products 
in the shape of philosophy, science, and art. And the 
umveisity will present to the student libraries, museums 
of antiquities, collections of coins, and the like which will 
efficiently subserve these studies. Instruction in the ele- 
ments of social economy, a most escential, but hitherto 
sadly-neglected part of elementary education, will develop 
in the university into political economy, sociology, and law. 
Physical science will have its great divisions of physical 
geography, with geology and astronomy; physics, chemis- 
try and biology, represented not merely by professors 
and their lectures, but by laboratories, in which the stu- 
dents, under guidance of demonstrators, will Wv>rk out 
facts for themselves and come into that direct contact 
I with reality which constitutes the fundamental distinction 
1 of scientific education. Mathematics will soar into its 
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highest regions ; while the high peaks of nhilosojAy may 
be* scaled by those whose aptitude for abstract 
has been awkened by elementary Iwc. 
of pictorial and plastic art, of Mchitecturc, and of muac 
should offer a thorough discipline in the principles and 
practice of art to those in whom lies nascent the rare 
faculty of ssthetic representation, or the stiU rarer powers 

of creative genius. . , . » a.i- 1 1. 

The primary school and the university arc the alpha 
and ome«ra of education. Whether institutions interme- 
diate between these (so-called secondary schools) should 
exist, appears to me to be a (question of practical con- 
venience. If such schools exist, the important thing is 
that they should be true intermediaries between the 
primary school and the university, keeping on the wide 
track of general culture, and not sacrificing one branch of 
knowledge for another. 

Such appear to me to be the broad outlines of the rela- 
tions which the university, regarded as a place of education, 
ought to bear to the school, but a number of points of 
detail require some consideration, however briefly and 
imperfectly I can deal with them. In the first place 
there is the important question of the limitations which 
should be fixed to the entrance into the university ; what 
qualifications should be required of those who propose to 
take advantage of the higher training offered by the uni- 
versity. On the one hand, it is obviously desirable that 
the time and opportunities of the university should not be 
wasted in conferring such elementary instruction as can 
be obtained elsewhere ; while, on the other hand, it is no 
less desirable that the higher instruction of the university 
should be made accessible to everyone who can take 
advantage of it, although he may not have been able to 
go throujgh any very extended course of education. My 
own feeling is distinctly against any absolute and defined 
preliminary examination, the passing of which shall be 
an essential condition of admission to the university. I 
would admit any one to the university who could be rea- 
sonably expected to profit by the instruction offered to 
him, and I should be inclined, on the whole, to test the 
fitness of the student, not by examination before he enters 
the university, but at the end of his first term of study. 
If, on examination in the branches of knowledge to which 
he has devoted himself, he show himself deficient in 
industry or in capacity, it will be best for the university 
and best for himself, to prevent him from pursuing a 
vocation for which he is obviously not fit. And I hardly 
know of any other method than this by which his fitness 
or unfitness cart be safely ascertained, though no doubt a 
good deal may be done, not by formal cut and dried 
examinatirn, but by judicious questioning at the outset 
of his career. 

Another very important and difficult practical question 
is whether a definite course of study shall be laid down 
for those who enter the university ; whether a curriculum 
shall be prescribed ; or whether the student shall be 
allowed to range at will among the subjects which are 
open to him. And this question is inseparably connected 
with another, namely, the conferring of degrees. It is 
obviously impossible that any student should pass through 
the whole of the series of courses of instruction offered by 
a university. If a degree is to be conferred as a mark of 
in knowledge, it must be given on the ground 
tnat the candidate is proficient in a certain fraction of 
tnose studies ; and then will arise the necessity of insuring 
an equivalency of degrees, so that the course by which a 
cegree IS obtained shall mark approximately an equal 
amount of labour and of acquirements, in all cases. But 
hardly be secured in any other way 
^ P^'cscribing a series of definite lines of study. 

require grave consideration. 
^ points to bear in mind, I think, are that 
t ere snoula not be too many subjects in the curriculum, 


and that the Him should be the attainment erf thorough 
and sound knowledge of each. ^ 

One half of the Johns Hopkins bequest is devoted to 
the establishment of a hospital, and it was the desire of 
the testator that the university and the hospital should 
co-operate in the promotion of medical education. The 
trustees will unquestionably take the best advice that is 
to be had as to the construction and administration of the 
hospital. In respect to the former point, they will doubt- 
I less remember that a hospital may be so arranged as to 
kill more than it cures ; and, in regard to the latter, that 
a hospital may spread the spirit of pauperism among the 
well to do, as well as relieve the sufferings of the desti- 
tute. It is not for me to speak on these topics-^rather 
let me confine myself to the one matter on which my 
experience as a student of medicine, and an examiner of 
long standing, who has taken a great interest in the sub- 
ject of medical education, may entitle me to a hearing. 

I mean the nature of medical education itself, and the co- 
operation of the university in its promotion. 

What is the object of medical education ? It is to 
enable the practitioner, on the one hand, to prevent dis- 
ease by his knowledge of hygiene ; on the other hand, to 
divine its nature, and to alleviate or cure it, by his know- 
knowledge of pathology, therapeutics, and practical me- 
dicine. That IS his business in life, and if he has not a 
thorough and practical knowledge of the conditions of 
health, of the causes which tend to the establishment of 
disease, of the meaning of symptoms, and of the uses of 
medicines and operative appliances, he is incompjetent, 
even if he were the best anatomist, or physiologist, or 
chemist that ever took a gold medal or won a prize cer- 
tificate. This is one great truth respecting medical edu- 
cation. Another is, that all practice in medicine is based 
upon theory of some sort or other ; and therefore, that it 
IS desirable to have such theory in the closest possible 
accordance with fact. The veriest empiric who gives a 
drug in one case because he has seen it do good in an- 
other of apparently the same sort, acts upon the theory 
that similarity of superficial symptoms means similarity 
of lesions ; which, by the way, is perhaps as wild an 
hypothesis as could be invented. To understand the 
nature of disease we must understand health, and 
the understanding of the healthy body means the 
having a knowledge of its structure and of the way 
in which its manifold actions are performed, which is 
what is technically termed human anatomy and human 
physiolo^. The physiologist again must needs possess 
I an acquaintance with physics and chemistry, inasmuch 
I as physiology is, to a great extent, applied physics and 
I chemistry. For ordinary purposes a limited amount of 
such knowledge is all that is needful ; but for the pursuit 
of the higher branches of physiology no knowledge of 
these branches of science can be too extensive, or too 
profound. What we call therapeutics again, which has to 
do with the action of drugs and medicines on the living 
organism is, strictly speaking, a branch of experimental 
physiology, and is daily receiving a greater and greater 
experimental development. 

The third great fact which is to be taken into con- 
sideration in dealing with medical education, is that the 
practical necessities of life do not, as a rul& allow 
aspirants to medical practice to give more than mree, or 
it may be four years to their studies. Let us put it at 
four years, and then reflect that in the course of this time 
a ^oung man fresh from school has to acquaint himself 
with medicine, surge:^, obstetrics, therapeutics, pathology, 
hygiene, as wdl as with the anatomy and the physiology of 
the human body ; and that his knowledge should 1^ of 
such a character that it can be relied upon in any emer- 
gency, and always ready for practical application. Con- 
sider, in addition, that the medical practitigper may be 
called upon, at any moment, to give evidence in a court of 



NATURE 


\ 0 a . xg , 1876 


54S 


justice in a criminal case, and that it is therefore well that 
he should know something of the laws of evidence, ^d 
of what we call medical jurisprudence. On a medical 
certificate a man may be taken from his home and from 
his business and confined in a lunatic asylum ; surely, 
therefore, it is desirable that the medicm practitioner 
shotdd have some rational and clear conceptions as to 
the nature and symptoms of mental disease. Be^ng in 
mind all these requirements of medical education, you 
will admit that the burden on the young aspirant for the 
medical profession is somewhat of the heaviest, and that 
it needs some care to prevent his intellectual back from 
being broken. 

Those who are acquainted with the existing systems 
of medical education will observe that, long as is the 
catalogue of studies which I have enumerated, I have 
omitted to mention several that enter into the usual 
medical curriculum of the present day. I have said not 
a word about zoology, comparative anatomy, botany, or 
materia medica. Assuredly this is from no light estimate 
of the value or importance of such studies in themselves. 
It may be taken for granted that I should be the last 
person in the world to object to the teaching of zoology 
or comparative anatomy in themselves ; but I have the 
strongest feeling that, considering the number and the 
gravity of those studies through which a medical man 
must pass, if he is to be competent to discharge the 
serious duties which devolve upon him, subjects which 
lie so remote as these do from his practical pursuits 
should be rigorously excluded. The young man, who 
has enough to do in order to acquire such familiarity with 
the structure of the human body as to enable him to per- 
form the operations of surgery, ought not, in my judg- 
ment, to be occupied with investigations into the ana- 
tomy of crabs and starfishes. Undoubtedly the doctor 
should know the common poisonous plants of his own 
country when he sees them, but that knowledge may be 
obtained by a few hours devoted to the examination of 
specimens of such plants, and the desirableness of such 
knowledge is no justification, to my mind, for spending 
three months over the study of systematic botany. Again, 
materia medica, so far as it is a knowledge of drug*?, 
is the business of the druggist. In all other callings the 
necessity of the division of labour is fully lecognised, and 
it is absurd to require of the medical man that he should 
not avail himself of the special knowledge of those whose 
business it is to deal in the drugs which he uses. It is 
all very well that the physician should know that castor 
oil comes from a plant, and castorcum from an animal, 
and how they are to be prepared, but for all practical 
purposes of his profession that knowledge is not of one 
whit more value, has no more relevancy, than the know- 
ledge of how the steel of his scalpel is made. 

All knowledge is good. It is impossible to say that any 
fragment of knowledge, however insignificant or remote 
from one’s ordinary pursuits, may not some day be turned 
to account. But in medical education, above all things, 
it is to be recollected that in order to know a little well 
one must be content to be ignorant of a great deal. 

Let it not be supposed that 1 am proposing to narrow 
medical education^r, as the cry is, to lower the standard 
of the profession. Depend upon it there is only one way of 
really ei^obling any calling, and that is to make those who 
pursue it real masters of their craft, men who can truly 
do that which they profess to be able to do, and which 
they are credited with, being able to do by the public ; 
and there is no position so ignoble as that of the so- 
called “ liberally-educated practitioner,” who, as Talley- 
rand said of his physician, Knows everything, even a 
little physic;” who may be able to read Galen in the 
original, who knows all the plants, from the cedar of 
Lebanon to the hyssop upon the wall, but who finds him- 
self, with the issues of life and death in his hands, 
ignorant, blundering, and bewildered, because of his 


ignorance of the essential and fundamental truths upon 
which practice must be based. Moreover, I venture to 
say, that any man who has seriously stqdied all the 
essential branches of medical knowledge ; who has' the 
needful acquaintance with the elements of physical 
science, who has been brought by medical jurisprudence 
into contact with law ; whose study of insanity has taken 
him into the fields of psychology ; has tpso facto received 
a liberal education. 

Having lightened the medical curriculum by culling out 
of it everything which is unessential, we may next con- 
sider whether something may not be done to aid the 
medical student toward the acquirement of real knowledge 
by modifying the system of examination. In England, 
within my recollection, it was the practice to require of 
the medical student attendance on lectures upon the most 
diverse topics during three years ; so that it often happened 
that he would have to listen to four or five lectures in 
the day upon totally different subjects in addition to the 
hours given to dissection and to hospital practice ; 
and he was required to keep all the knowledge he could 
pick up in this distracting fashion at examination point, 
until at the end of three years he was set down to a table 
and questioned pell-mell upon all the different matters 
with which he had been striving to make acquaintance. 
A worse system and one more calculated to obstruct the 
acquisition of sound knowledge and to give full play to 
the “ crammer ” and the “ grinder ” could hardly have 
been devised by human ingenuity. Of late years great 
reforms have taken place. Examinations nave been 
divided so as to diminish the number of subjects among 
which the attention has to be divided. Practical exami- 
nation has been largely introduced, but there still remains, 
even under the present system, too much of the old evil 
inseparable from the contemporaneous pursuit of a mul- 
tiplicity of diveise studies. 

Proposals have recently been made to get rid of general 
examinations altogether, to allow' the student to be exa- 
mined in each subject at the end of his attendance on the 
class ; and then, in case of the result being satisfactory, 
to allow him to have done with it ; and I may say that 
this method has been pursued for many years in the Royal 
School of Mines in London, and has been found to work 
very well. It allows the student to concentrate his mind 
upon what he is about for the time being, and then to 
dismiss it. Those who arc occupied in intellectual work, 
will, I think, agree with me that it is important not so 
much to know a thing as to have known it, and known it 
thoroughly. If you have once known a thing in this 
way it is easy to renew your knowledge when you have 
forgotten it; and when you begin to take the subject up 
again, it slides back upon the familiar grooves with great 
facility. 

Lastly comes the question as to how the university may 
co-operate in advancing medical education. A medical 
school is strictly a technical school — a school in which a 
ractical profession is taught— while a university ought to 
e a place in which knowledge is obtained without direct 
reference to professional purposes. It is clear, therefore, 
that a university and its antecedent, the school, may best 
co-operate with the medical school by making due provi- 
sion for the study of those branches of knowledge which 
lie at the foundation of medicine. 

At present, young men come to the medical schools 
without a conception of even the elements of physical 
science ; they learn, for the first time, that there are such 
sciences as physics, chemistry, and physiology, and are 
introduced to anatomy as a new thing. It may be safely 
said that with a lai^e proportion of medical students 
much of the first session is wasted in learning how to 
learn — in familiarising themselves with utterly strange 
conceptions, and in awakening their dormant and wholty 
untramed powers of observation and of manipulation. It 
is difficult to over-estimate the magnitude of the obstacles 
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which are thrown in the way of scientiftc ^ning by the 
listing syetem o{ school educatJOh- Not only arc men 
mined in mere book-work, ignorant of what observation 
means, but the habit of learning from books alone begets 
a disgust of observation. The book-lewned student wjll 
rather trust to what he secs in a book than to the witness 

There is not the slightest reason why this should be so, 
and, in fact, when elementary education becomes that 
which I have assumed it ought to be, this state of things 
will no longer exist. There is not the slightest difficulty 
in giving sound elementary instruction in physics, in 
chemistry, and in the elements of human physiology in 
ordinary schools. In other words, there is no reason 
why the student should not come to the medical school 
provided with as much knowledge of these several 
sciences as he ordinarily picks up in the course of his 
first year of attendance at the medical school. 

I am not saying this without full practical justification 
for the statement. For the last eighteen years we have 
had in England a system of elementary science leaching 
carried out under the auspices of the Science and Art 
Department, by which elementary scientific instruction 
is made readily accessible to the scholars of all the ele- 
mentary schools in the country. Commencing with small 
beginnings, carefully developed and improved, that sys- 
tem now brings up for examination as many as seven 
thousand scholars in the subject of human physiology 
aljiie ; and I can say that out of that number a large 
proportion have acquired a fair amount of substantial 
knowledge, and that no inconsiderable percentage show 
as good an acquaintance with human physiology as used 
to be exhibited by the average candidates for medical de- 
grtes in the University of London when I was first an 
examiner there twenty years ago, and quite as much 
knowledge as is possessed by the ordinary student of 
medicine at the present day. I am justified, therefore, in 
looking forward to the time when the student who pro- 
poses to devote himself to medicine will come, not abso- 
lutely raw and inexperienced as he is at present, but in a 
certain state of preparation for further study ; and I look 
to the university to help him still further forward in that 
stage of preparation, through the organisation of its bio- 
logical department. Here the student will find means of 
acquainting himself with the phenomena of life in their 
broadest acceptation. He will study not botany and zoo- 
logy, vh.'ch, as 1 have said, would take him too far away 
from his ultimate goal ; but, by duly arranged instruction, 
combined with work in the laboratory upon the leading 
types of animal and vegetable life, he will lay a broad 
and at the same time solid foundation of biological know- 
ledge ; he will come to his medical studies with a com- 
prehension of the great truths of morphology and of 
physiology, with his hands trained to dissect and his eyes 
taught to see. 1 have no hesitation in saying that such 
preparation is worth a full year added on to the medical 
curriculum. In other words, it will set free that much 
time for attention to those studies which bear directly 
upon the student's most grave and serious duties as a 
medical practitioner. 

Up to this point I have considered only the teaching 
aspect of your great foundation, that function of the uni- 
versity in virtue of which it plays the part of a reservoir 
of ascertained truth, so far as our symbols can ever inter- 
[ pret nature. All can learn ; all can drink of this lake. 

it IS given to few to add to the store of knowledge, to 
I of thought, or to shape new forms of 

j so sure as it is that men Jive not by bread, 
f but by so sure is it that die future of the world 
^ in hands of those who are able to carry the m- 

^ terpretation of nature a step further than their predeces- 
sors, so certain is it that the highest function of a univer- 

cherish them, and give their 
jabiUty to serve their kind foU play. 


I rejoice to observe that the encoursgement of re* 
search occupies so pominent a place in yowc official 
documents, and in uit wise and liberal inaugural ad- 
dress of your president. This subject of tpe encou- 
ragement, or, as it is sometimes called, the endowment 
of research, has of late years greatly exercised* the 
minds of men ip England. It was one of the main 
topics of discussion by the members of the Royal Com- 
mission of whom 1 was one, and who not long since 
issued their report, after five years' labour. Many seem 
to think that tnis question is mainly one of money ; that 
you can go into the market and buy research, and that 
supply wifi follow demand, as in the ordins^ry course of 
commerce. This view does not commend iuelf to my 
mind. I know of no more difficult practical problem 
than the discovery of a method of encouraging aiid sup- 
porting the original investigator without opening the door 
to nepotism and jobbery. My own conviction is admi- 
rably summed up in the passage of your president's 
address, that the best investigators are usually those 
who have also the responsibilities of instruction, gaining 
thus the incitement of colleagues, the encouragement of 
pupils, and the observation of the public." 

At the commencement of this address I ventured to 
assume that I might, if I thought fit, criticise the arrange- 
ments which have been made by the board of trustees, 
but I confess that I have little to do but to applaud them. 
Most wise and sagacious seems to me the determination 
not to build for the present. It has been my fate to see 
great educational funds fossilise into mere bricks and 
mortar, in the petrifying springs of architecture, with 
nothing left to work the institution they were intended to 
support. A great warrior is said to have made a desert 
and called it peace. Administrators of educational funds 
have sometimes made a palace and called it a university. 
If I may venture to give advice in a matter which lies 
out of my proper competency, I would say that whenever 
you do build, get an honest bricklayer, and make him 
build you just such rooms as you really want, leaving 
ample space for expansion. And a century hence, wh:n 
the Baltimore and Ohio shares are at one thousand 
premium, and you have endowed all the professors you 
need, and built all the laboratories that are wanted, and 
have the best museum and the finest library that can be 
imagined ; then if you have a few hundred thousand 
dollars you don't know what to do with, send for an 
architect and tell him to put up a fa9adc. If American 
is similar to English experience, any other course will 
probably lead you into having some stately structure, 
good for your architect’s fame, but not in the least what 
you want. 

It appears to me that what I have ventured to lay down 
as the principles which should govern the relations of a 
university to education in general, is entirely in accord- 
ance with the measures you have adopted. You have set 
no restrictions upon access to the instruction you propose 
to give ; you have provided that such instruction, either 
as given by the university or by associated institutions, 
should cover the field of human intellectual activity. You 
have recognised the importance of encouraging research. 
You propose to provide means by which young men, who 
may be full of zeal for a literary or for a scientific career, 

may bring their capacities to a tes^and give theif p^ers 
a fair trial. If such an one fail, his endowment terminates 
and there is no harm done. If he succeed, you may give 
power of flight to the genius of a Davy or a Faraday, a 
Carlyle or a Locke, whose influence on the future of nis 
fellow men shall be absolutely incalculable. 

You have enunciated the principle that the Glory of 
the university should rest upon the character of the 
teachers and scholars, and not upon their numbers or 
buddings constructed for their use." And I look upon it 
as an essential and most important feature of your plan 
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that the income of the professors and teachers shall be inde- 
pendent of the number of students whom they can attract. 
In this way >ou provide against the danger^ patent else- 
where, of finding attempts at improvement obstracted by 
vested interests ; and in the department of medical edu- 
cation especially, > ou are free of the temptation to set 
loose upon the world men utterly incompetent to perform 
the serious and responsible duties of their profession. 

It is a delicate matter for a stranger to the practical 
working of your institutions, like myself, to pretend to give 
an opinion as to the organisation of your governing power. 
I can conceive nothing better than that it should 
remain as it is, if you can secure a succession of wise, 
liberal, honest, and conscientious men to fill the vacancies 
that occur among you. I do not greatly believe in the 
efficacy of any kind of machinery for securing such a 
result, but I would venture to suggest that the exclusive 
adoption of the method of co-optation for filling the 
vacancies which must occur in your body appears to me 
to be somewhat like a tempting of Providence. Doubt- 
less there are grave practical objections to the appoint- 
ment of persons outside of your body and not directly 
interested in the welfare of the university ; but might it 
not be well if there were an understanding that your 
academic staff should be officially represented on the 
board, perhaps even the heads of one or two independent 
learned bodies, so that academic opinion and the views 
of the outside world might have a certain influence in 
that most important matter, the appointment of ) our pro- 
fessors ? 1 throw out these suggestions, as 1 have said, 
in ignorance of the practical difficulties that may be in 
the way of carrying them into effect, on the general 
ground that personal and local influences are very subtle, 
and often unconscious, while the future greatness and 
efficiency of the noble institution which now commences 
its work must largely depend upon its freedom from 
them. 

I constantly hear Americans speak of the charm which 
our old mother country has for them, of the delight with 
which they wander through the streets of ancient towns, 
or climb the battlements of mediaeval strongholds, the 
names of which are indissolubly associated with the 
great epochs of that noble literature which is our common 
inheritance ; or with the blood-stained steps of that 
secular progress, by which the descendants of the savage 
Britons and of the wild pirates of the North Sea have 
become converted into warriors of order and champions 
of peaceful freedom, exhausting what still remains of the 
old Berserk spirit in subduing nature, and turning the 
wilderness into a garden. But anticipation has no less 
charm than retrospect, and to an Englishmen landing 
upon your shores for the first time, travelling for hundreds 
01 miles through strings of great and well-ordered cities, 
seeing your enormous actual, and almost infinite potential, 
wealth in all commodities, and in the energy and ability 
which turn wealth to account, there is something sublime 
in the vista of the future. Do not suppose that I am 
pandering to what is commonly understood by national 
pride. 1 cannot say that I am in the slig^htest degree im- 
pressed by your bigness, or your material resources, as 
such. Size is not grandeur, and territory does not make 
a nation. The great issue, about which hangs a true 
sublflniiy, and the terror of overhanging fate, is what are 
you going to do with all these things ? What is to be the 
end to which these are to be the means ? You are making 
a novel experiment in politics on the greatest scale which 
the world has yet seen. Forty millions at your first cen- 
tenary, it IS reasonably to be expected that, at the second, 
these states will be occupied by two hundred millions of 
Engliih-speaking people, spread over an area as large as 
that of Europe, and with climates and intawsts as diverse 
as those ^ Spain and Scandinavia, England and Russia. 
You and your descendants have to ascertain whether this 
great mass will hold together under the forms of a re- 


public, and the despotic reality of universal suffrage ; 
whether state rights will hold out against centralisation 
without separation ; whether centralisation will get the 
better without actual or disguised monarchy ; whether 
shifting corruption is better than a permanent bureaucracy ; 
and as population thickens in your great cities, and the 
pressure ch want is felt, the gaunt spectre of pauperism 
will stalk among you, and communism and socialism will 
claim to be heard. Truly America has a great future 
before her ; great in toil, in care, and in responsibility ; 
great in true glory if she be guided in wisdom and 
righteousness; great in shame if she fail. I cannot 
understand why other nations should envy you, or be 
blind to the fact that it is for the highest interest of man- 
kind that you should succeed ; but the one condition of 
success, your sole safeguard, is the moral worth and in- 
tellectual clearness of the individual citizen. Education 
cannot give these, but it can cherish them and bring 
them to the front in whatever station of society they are to 
be found ; and the universities ought to be and may be 
the fortresses of the higher life of the nation. 

May the university which commences its practical 
activity to-morrow abundantly fulfil its high purpose ; may 
its renown as a seat of true learning, a centre of free 
inquiry, a focus of intellectual light, increase year by 
year, until men wander hither from all parts of the earth, 
as of old they sought Bologna, or Paris, or Oxford. 

And it is pleasant to me to fancy that among the 
English students who are drawn to jou at that time 
there may linger a dim tradition that a countryman of 
theirs was permitted to address you as he has done to- 
day, and to feel ,as if your hopes were his hopes and your 
success his joy. 


REV. MARK PATTISON ON UNIVERSITY\ 
REFORM 

O NE of the most valuable addresses at the Social 
Science Congress at Liverpool was that by the 
Rev. Mark Pattison, last Friday, on the subject of 
Education, He confined his remarks mainly to Lord 
Sandon’s Bill and the Oxford and Cambridge Bills. In 
passing, however, he spoke in the strongest terms of 
the miserable state of the middle-class schools, “ the 
wretched destitution of all intellectual nourishment in 
which the middle classes of England grow up.'* With 
regard to the Education Bill, Mr. Pattison showed that 
elementary education was in anything but a satisfactory 
condition, that as yet we have only the beginning of a 
school system. He then spoke at considerable length on 
the Oxford and C^bridge Bills, which our readers will 
remember were withdrawn last session on the distinct 
understanding that they should be introduced next ses- 
sion. Mr. Pattison referred to the scheme for endowing 
the University at the expense of the Colleges, and to Lord 
Salisbury's declaration that one purpose of the measure 
was “to promote science and learning," Mr. Pattison 
went on to say When the Oxford Bill got down into 
the Commons the member of the Cabinet who had th^; 
charge of it there hastened to disavow any such inten- 
tions on the part of his Government. Lord Salisbury's 
declaration had been made in the House of Lords, and 
in the Upper House it did not seem altogether absurd to 
speak of science and learning in connection with a Uni- 
versity. But such flimsy and unpractical notions are not 
for the atmosphere of the Lower House. Members of the 
Government in the Lower House vied with each other in 
eagerly repudiating any intention of making the Uni- 
versity a seat of learning and science. This had been an 
unauthorised escapade of their impulsive colleague in the 
Lords. This disavowal was well received in the House. 
Antagonism was half disarmed. The member of the 
learned University of Oxford received the congratu- 
lations of the member of the learfted University of Lon- 
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Aan in having done with all that nonsense. The Bill that the day-labourer in our village, who doesn’t want his boy 
been dropped was a Bill empowering certain com- * to have no school-laming ; he never saw no good come 
niissioners to take funds now devoted to College pur- of it; the boy don’t get more wages by it.’ John Nokes 
ooses and devote them to university purposes. What earns twenty shillings a week ; Mr. Smith, of Halifax, has 
these university purposes arc is not stated— is not K per cent, upon many thousands of pounds ; but their 
known— not known even to the promoters of the Bill, ideas of education are the same— no sense of the value 
All that is known is that among those purposes is not the of life, of the intrinsic worth of the human soul, and of 
oromotion of science and learning. This purpose, which its capacities for being trained. Man or woman is a 
was announced by Lord Salisbury, has been anxiously machine for earning an income. The charm and beauty 
disavowed by Lord Salisbury’s colleagues. In these cir- of life, as it can be lived and adorned, is wholly unknown, 
cumstances it cannot be any great matter for regret that The work of the British workman, we say, is deteriorated 
the Universities Bill should have been laid aside.” because he cares nothing for the work itself, but only for 

Mr. Pattison then spoke of the University itself. He the wages it is to bring him in. At this we are all indig 
briefly showed how our two g* cat universities, from being nant. We have little right to be so, when we ourselves 
national became State Church institutions, and that not- care as little for life for life’s sake as he does for art for 
withstanding the abolition of the Test Act, the eccle« art’s sake. It may be confidently asserted, then,* that the 
siastical spirit is still practically supreme. universities in any country cannot rise above public 

Something might be done to counteract this sinister instruction generally. They may fall below it.” 
influence by opening the headships of colleges to laymen, Mr. Pattison then showed that the great reforms in the 
and by attaching to the University a number of eminent Oxford University curriculum during *the last sixty or 
men of science. The universities, moreover, he went seventy years have been forced upon her from without, 
on to show, are an> thing but popular ; with a population It is no longer now a question of breaking up the old 
of twenty-one millions, and realised property of 6,000 monopoly of Latin and Greek, and of the introduction of 
mdlions, the total number of university students does a few popular branches of instruction by the side of the 
not exceed 6,000 out of 114,000 males between eighteen old. Afar wider conception of a university has now been 
and twenty-one that ought to be receiving a high-class opened up, and of the function it is expected to fulfil for 
education. This state of things, Mr. Pattison justly says, the nation at large. This conception is a consequence of 
can be described as nothing less than a state of national the position which science has come to occupy in Ae 
destitution — an intellectual blight. It is not the mere world in the last quarter of a century. When scientific 
cost, though this is large enough as contrasted with the men had to speak to the wider public fifty years ago they 
cost of university education in Scotland and Germany, used to dwell on the various applications of science to the 
that deters the middle classes from sending their sons to arts of life. The industrial value of scientific knowledge 
a university, it is the prevalent belief that, unless to a had then to be inculcated. It was from this point of 
professional man, a university education is worse than view that science first got recognition. This has been 
useless. Mr. Pattison then went on to show what he successfully done. Facts stronger than arguments have 
thinks a university ought to be. sufficiently proved the utility of scientific knowledge. On 

Universities arc not to fit men for some special mode this point no more needs to be said. The public are alive 
of gaining a livelihood ; their object is not to teach law to the truth. But a new consideration now emerges out 
or divinity, banking, or engineering, but to cultivate the of this proved utility. Science has been incessantly grow- 
mind and form the intelligence. A university should be ing since the close of the great Eutopcan war of 1815. It 
in possession of all science and all knowledge, but it is has been extending its boundaries, enlarging its mass, in- 
as science and knowledge, not as a money-bringing pur- creasing its complexity, disclosing inner harmonies, and 
suit, that it possesses it. There is an old saying— so old bringing the world of thought, of work, of life within its 
that it is quite forgotten even in the universities— ‘A grasp. All this growth and movement has taken place 
university is founded on arts ’—founded, that is, its fabric outside the universities. Our most considerable names 
of the special sciences is raised upon the liberal studies, in science have often not been university men ; when 
Men are men, whether they are lawyers or physicians, they have been so their scientific activity has been quite 
merchants or manufacturers- they possess an intellect and apart from their university employment. This scientific 
a conscience ; and it is with these as men, and not as atmosphere, this consciousness of a common aim and a 
lawyers or physicians, merchants or manufacturers, that common inspiration among a multitude of labourers— 
to do. What professional men this active pursuit of trut^ which forms a bond as strong 
should carry away with them from the university is not as the bond of charity — this is not the atmosphere of our 
I^ofessional knowledge, but that which directs the use of universities. There exists, then, in the world outside a 
their professional knowledge, and brings the light of vast body of knowledge, of tlic importance of which in- 
general culture to illuminate the technicalities of a special telligent people are well aware. And there exist inside 
pursuit. To go to Cambridge, like the youth in the old the universities, colleges with considerable endowments, 
^tm grammar, “ capiendum ingemi culium,* seems to What is more natur^ than the wish to bring these two 
the practical Englishman like telling him to feed on separate existences together ? How are we to provide for 
J^onshine. The idea of education is a lost idea among the maintenance and transmission of all this rich treasure 
tne middle classes. When his school-time is over— and of knowledge which has been painfully accumulating in 
'^^^profitable time it has mostly been to him— he the past ? Can a more proper place for tie purpose be 
^,,^^.®*^ceive that there is anything beyond, except found than in our, universities ? A university, says Prof. 

^ 2*^8 lor a bread-winning profession. The reason Huxley, is a corporation which has charge of the interests 
way tne son of a wealthy middle-class family is not at of knowledge as such, the business of which is tc^repre- 
me is exactly the same as the reason why the sent knowledge by the acquirements of its members and 

^ is not at the village school. He to increase it by their studies. The change demanded 

^ 8ood of it.” consists in a change of the atmosphere of the university, 

referred to a statement made by Mr. in the diffusion of a disinterested love of knowledge. It 
AM Brighton meeting, that if parents may be that legislation can do little to promote it. But 

A getting 5 per cent, on the sum laid out on there is one change which legislation only can make, and 

f* SJvJ/ would be as ready to spend which is a necessary condition of the establishment of a 

^ they are on a boy’s. system of scientific study and instruction. This is the 

^ Halifioq was very likely worth thou- removal of the fellowship system. The history of this 
sanas ; out nis view Ur precisely the view of John Nokes, peculiar institution has been often given of Itte, and the 
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time does not now allow of my repeating it. Suffice it to 
say that the present operation of these valuable prizes 
is directly antagonistic to their supposed objects. In- 
stead of promoting science and learning they serve only 
to make the tmiversity an arena in which young men con- 
tend for money prizes, and those who should be teachers 
are engrossed in training, handicapping, and settling 
the conditions of the race. The operation of emulation, 
honours, and prizes as a stimulus in school education is 
somewhat doubtful. But in the highest stage of liberal 
education it is necessary, if science and letters are to 
work with their cultivating effect on the mind, that they 
should be disengaged from all mercenary attractions. 
But when prizes of such magnitude as Fellowships are 
employed to attract students they become themselves the 
all- engrossing objects of pursuit. In Oxford and Cam- 
bridge, taken together, an amount of not less than 
150,00^. a- year is spent on prizes. The sum is in itself 
an insignificant fraction of the national income, but it far 
exceeds the whole outlay which the country makes on 
science and learning. The bestowal of these lavish 
prizes corrupts instruction at its sources. No re- 
form, having for its object to make the universities the 
home of science and learning, can be effectual which 
does cot begin by suppressing this wholesale pensioning 
of youthful sinecurists. I have reminded you of one old 
academical saying ; there is another which recurs now to 
my recollection, ‘ A Fellowship is the grave of learning.' 

I have spoken only of our old Universities, or rather of 
Oxford, because I know it best. But 1 must not forget 
that there are younger institutions which are struggling 
upwards towards the ideal of a university, as I have 
described it in Prof. Huxley's words, *a corporation which 
has charge of the interests of knowledge as such.' At the 
head of these I must place Owens College, not only 
because it is in Lancashire, but because in its staff of 
Professors it possesses a body of men who arc truly repre- 
sentative of knowledge in a variety of its most important 
departments. In a single generation we have seen this 
College rise from htUnble beginnings to a position in 
which it can put forward a claim to be incorporated as a 
university, with the privilege of giving degrees. Its 
capitalised sources are, indeed, small. In addition to the 
original 100,000/. of Owens' bequest, about 220,000/. has 
been contributed by voluntary subscribers, an insignificant 
sum when compared with the wealth of the great manu- 
facturing metropolis. These funds, too, have been raised 
almost exclusively in a very small circle and by a very 
few public-spirited individuals ; they have not been drawn 
from the general mass of manufacturing wealth in Man- 
chester or the neighbouring district. With material 
means so inadequate, the scientific eminence attained 
by this young institution is a remarkable example of intel- 
lectual vigour, which must dispose us to regard favour- 
ably its claims to incorporation. But there is, besides, 
an immediate practical requirement which compels Owens 
College to seek without delay the right of conferring degrees. 
It is this : that as longas its students are under the necessity 
of graduating through the University of London, they must 
pass through the examinations required for the London de- 
gree. Consequently the professors of Owens College can 
never take the free and inaependent position of teachers of 
science. It inevitable ithat they must prepare their 
pupij^ for examination, and every true teacher knows too 
well that this process is incompatible with genuine in- 
struction in letters and science. The efficiency of a local 
university is not to be measured by the amount of its 
annual income, nor its success by the number of its 
pupils. Does it profess to teach and represent human 
knowledge in all its main branches and in its most com- 
plete forms ? Is each great department occupied by men 
who are in possession of the long tradition of the past 
and zealous in searching out what still remains unex- 
plored } els liberal culture recognised as 4s basis, and 


progressive science as its aim? Where these conditions 
are fulfilled it would be hard to say why such an institu- 
tion should not be entrusted by the State with the privi- 1 
lege of marking its students with the public stamp of I 
certified acquirement. If it were merely a question of '\ 
comparative qualification it would be difficult to main- I 
tain that Durham possesses, and that Owens College : 
does not possess, the capacities, extensive and intensive, i 
which I have supposed to be required. But if in the I 
next twenty years the growth of Owens College is in pro- 
portion to Its advance in the last twenty, the question 
will by that time have settled itself" 

No words of ours could add to the force of this address, 
coming as it does from one in the position of its author. 
When we contrast the actual state of things in our English 
Universities with the ideal which appears in the above 
address and in that of Prof. Huxley at Baltimore— an ideal 
which has almost become a reality in America — any well- 
wisher of his country and of learning cannot but feel 
regret at the opportunities that have been lost, and the 
almost hopelessness of any rapid improvement. 


THE FIFTH MEETING OF RUSSIAN 
NATURALISTS 

T he fifth meeting of Russian Naturalists was opened 
September 12 at Warsaw. The Russian Naturalists 
are not yet organised into a permanent association, although 
it is their wish, repeatedly expressed, to found an asso- 
ciation on the same principles as the British. A special 
imperial permission must still be obtained before each 
meeting, the rules of the meeting being settled by im- 
perial decree, and a sum of money allowed for expenses 
and publications. The sittings of the sections are open 
only to members and persons introduced by them, mem- 
bership being allowed only to those who have made 
direct contributions to science, as ordained by the rules. 
The meetings of the united sections for the transaction 
of general business and for lectures of general interest, 
are held in public, usually in presence of a numerous 
audience. The meeting (for it can hardly be called an 
association) publishes a daily bulletin of transactions, 
and issues, in the course of the year, one or two large 
volumes of memoirs {Troody) containing lectures, and 
longer papers in extenso^ together with such contributions 
as separate societies of naturalists have found too expen- 
sive to publish in their journals. 

The Warsaw meeting was largely attended by natu- 
ralists from all parts of Russia, but especially from St. 
Petersburg, Moscow having but few representatives. 
The number of members was about three hundred, the 
sections of Scientific Medicine and Chemistry being 
especially full. There were very few foreign naturalists, 
the organising committee not being allowed by the rules 
to send invitations abroad. Prof. Brodofsky, president 
of the Committee, was elected president of the meeting, 
and the St. Petersburg professors, Mendeldeff and But- 
leroff, vice-presidents. The ten sections of the meeting 
transacted a great deal of business during the nine days 
the Naturalists were assembled, and we may give after- 
wards some account of the papers read, referring now 
only to lectures delivered at public meetings. 

At the first meeting Prof. Dobrzyeki read an interesting 
medical paper, “ On the Principles of Research into the 
Causes of Diseases." Several propositions as to the per- 
manent organisation of future meetings, the opening of a 
Society of Naturalists at the Warsaw University on the 
principles adopted for the societies already existing in 
connection with all universities in Russia, the holding of 
an international meeting of naturalists, and the publica- 
tion of an international daily scientific paper, were read 
and referred for discussion to the sections. 

The second public meeting was especially crowded 
with the public, Two papers were read by Prof. Goypr 
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and Prof. Halubinsky. The formw, On the Iropwiance 
S^Practical Scientific Institutions" Qahoratones, physical 
cabinets, soological stations, &c.), lasted on the necessity 
of such institutions for the successful teadun^ of natui^ 
science, and pointed out how lutie time is gencaally 
allowed in universities for the practice study of science, 
the greater part of the students’ time being occupied by 
the lectures of the professors. M. Coyer forcibly illus- 
trated the influence exercised by practical studies on the 
student, not only by affording him the only possible 
means of acquiring a profound knowledge of science, but 
especially by developing the independence of his judg- 
ment, the critical powers of bis mind, and bis inventive 
faculties. , « ^ ^ 

The lecture of Prof. Halubmsky, “On the Genetic 
Method in the Teaching of Natural Science,” treated a 
closely allied subject. The professor pointed out the 
deplorable state to which the teaching of natural science 
was lately reduced in Russian colleges, and insisted that 
only a thorough study of the natural sciences can ade- 
quately develop the analytical faculties of the mind, and 
^at such development cannot be sufficiently attained by 
the study of languages and mathematics. He insisted 
further on the urgent necessity of fundamental changes in 
the arrangement of most of our handbooks of natural 
sciences, these handbooks beginning mostly with gene- 
ralisations, instead of simply helping the scholar to arrive 
at them himself by means of comparison and of the 
analysis of the properties of objects and phenomena. The 
lecture provoked a lively discussion, some opposition 
being manifested by college teachers. 

Prof. Famintzin presented Collections (^Sbornikt) made 
from separate copies of all papers published since the last 
meeting in the Memoits of the six Societies of Natura- 
lists annexed of the universities. The societies having 
agreed to print their journals in one uniform size, loo 
separate copies of each paper published are sent to the 
St. Petersburg Society which makes up from them 
Reateils arranged under the heads of Geology, Botany, 
and Zoology. Thus those who are interested in only one 
of these branches can dis ense with purchasing whole 
periodicals, the Recveils being sold at the St. Petersburg 
Society at a very low pi ice. Here is a fine example for 
imitation by our various English provincial societies. 

The proposal to request from the Minister of Public 
Instruction permission to found a Society of Natu- 
ralists at Warsaw, was met most favourably, as 
well as the proposal of Prof. Wagner to establish 
on the Solovetzky Islands a Zoological Station on 
the same principles as that at Sebastopol ; as also was 
the proposal of M. Grimm to request the help of the 
Naval Department for dredgings in the Black Sea. MM. 
Grimm and Bogdanoff informed the meeting that they 
had undertaken two publications, a popular periodical. 
Herald of Natural Science,” for which they begged the 
co-operation of the naturalists, and a periodical in French 
or German, which would give to foreign readers brief 
notices of scientific work in Russia. This last idea was 
warmly supported by Prof. Mendel^eff, who proposed to 
request the government for pecuniary help for the publi- 
I cation ; but this proposal having met with some opposi- 
|t!on. It was returned for discussion in the sections. 

A lew excursions were made by the members, and a 
among others, to the Warsaw Institute for 
Deaf-Mutes and the Bhnd. The director of the Insti- 
tute, rrot. Foplavsky, delivered on this occasion an in- 
teresting lecture on the causes of dcaf-muteness, tracing 
* constitution of parenu, but also 

near relations. He energetically 
opmion of Mr. George Darwin, who has 
nf fht statistical evidence tke fallacy 

thf ^ accept^ opinion as to the importance 

V and said that Mr. Darwin would pro- 

twibly change his opinions, bad be the opportunity of 


examining the registers kept at the Warsaw Institute and 
elsewhere, as to the parentage of the deaf-and-dumb. The 
visitors had aJso an opportunity of witnessing the re- 
markable educational results arrived at by the Warsaw 
School Mimic language being almost totally prohibited, 
the pupils are taught to understand the motion of the 
lips and to speak more or less distinctly ; and after a four 
years’ residence in the Institute they generally attain In 
both a high degree of perfection. The best result of the 
school is, that pupils who finish their education (tech- 
nical) in the Institute immediately find employment in 
trades, the situations offered to them generally exceeding 
the number of candidates. 

The usual dinner of naturalists was most animated, a 
very rare occasion now-a-days, as the correspondent of 
the Gfilos says, when Poles and Russians meet together 
in Warsaw. The want of friendship which was observable 
during the first days of the meeting, gradually disappeared, 
and all united most heartily in support of the toasts for 
the international influence of science, for the prosperity 
of natural science in schools, &c. Of course, a public 
meeting being now impossible in Russia without manifes- 
tations in favour of the struggle for independence of the 
southern Slaves, the usual collections were made, and a 
telegram was sent to General Tchemaieff with wishes for 
victory. 

At the closing public meeting Dr. Rothe read a paper 
“On riie Insane, and on Asylums for them.” Treating 
the subject at great length, he concluded by animadverting 
on the insufficient number of asylums existing now in 
Russia, and proved by figures that the insane, when 
submitted to early medical treatment, recover in far 
larger numbers than is generally supposed ; 70 per cent, if 
the treatment begins during the first months after the 
appearance of the disease, while those who enter the 
asylums with the disease about two years old, have hardly 
any chance of recovery. After the delivery of the lecture, 
various conclusions and propositions of the sections were 
discussed. St. Petersburg and Odessa being recommended 
as the place for the next meeting, a ballot decided in 
favour of the capital, the time of meeting to be announced 
during the coming winter. Resolutions were carried to 
request the Societies of Naturalists annexed to univer- 
sities (which were organised by the initiative of the first 
meeting), to present in 1877 reports of their ten years 
activity ; to change the name of the gathering into 
“Meeting of Naturalists and Physicians;” to raise a 
fund for a permanent studenPs scholarship in honour 
of Prof. Kessler, to whose initiative and many years’ 
labours the first meeting was due. The proposal of Prof. 
Dobrzyeki as to an inquiry into the causes of diseases, 
was negatived as involving too many practical difficulties, 
as were also the proposals of M. Vakoolofbky in reference 
to an international congress, daily scientific paper, &c. 
A committee, consisting of representatives of all sections, 
appointed to discuss the subject of a French- German 
periodical, warmly advocated the proposal, and the meet- 
ing coming finally to the conclusion that pecuniary help 
from the Government would be desirable, intrusted the 
societies of the St. Petersburg’s University (Naturalist, 
Physical, and Chemical), to draw out rules for the conduct 
of the periodical. Discussions on subjects relative to 
the teaching of natural sciences in Governmental schools 
being totally prohibited in the meetings (in order to ^void 
opposition to the anti-Natural Science tendencies of the 
ministry), a pedagogical committee, appointed to discuss 
the proposals of Prof. Halubinsky, decided that permission 
should be requested from the ministry to allow the meetings 
a pedagogical sectimi to discuss at least some of the more 
special questions relative to the subject. The conclusions 
of the committee were accepted, as well as those of the 
Zoological Section, to request from the Naval Department 
the use of ships for scientific explorations in Russian 
seas. Finally, the small sum produced by theomembers’ 



554 


NATURE 


[<3<r4 19, 1876 


fees at the meeting (993 roubles from 331 members) was 
allowed for the publication of memoirs. The discussion 
of these vanous subjects having taken up much time, the 
members dispersed, and very few attended the lecture of 
M. Kostareff “ On the Inductive and Deductive Methods 
of Reasoning and of Inquiry.” The meetingwas closed by 
a short address by the president, Pi of. Brodofsky, 


PRINCIPLES OP TIME^MFASURING APPA- 
RATUS^ 

II. 

The Pendulum, 


swings, this line wraps around either curve and deflects 
the pendulum from its circular path. KUR, into the 
cycloidal, u L. As you could almost infer from inspec- 
tion the time of a pendulum swinginga cycloidal, is rather 
faster than when it swings a circular arc, the cycloidal 
being the -more rapid curve. Also the time of the swing 
of a pendulum in a circular arc gets longer as the swing 
increases, that is to say, as it travels further up the curve ; 
for instance, if the arc of a pendulum which was swinging 
2° was increased to 2^, the loss of time due to the in- 
creased length of its swing would be four seconds a day. 

The invention of these cycloidal cheeks or curves must 

Lve been looked upon as the ne plus ultra of perfection 


I N that early apparatus I recently described, you will 
remember that the balance, after being set swinging 
in one direction, had its motion completely destioyed, 
and was then set swinging in the other, all by the direct 
agency of the clock-train. If it had possessed no other 
property than that merely of vibrating against the earth's 
attraction, the pendulum would hare been an immense 
improvement upon this state of things, because evtiy 
impulse delivered to it is, so to speak, stoied up there, 
and is gradually expended theiefiom as occasion requires 
in overcoming the friction due to its connections and the 
resistance of the atmosphere. 

The discovery of the pendulum is generally attributed 
to Galileo, whose attention was alti acted to the subject 
by watching the oscillations of a chandelier suspended 



by a very long line at a chuich in Pisa. The story 
is very likely to be a true one ; anybody observing the 
shorter oscillations of a very long pendulum (fifty or sixty 
feet in length say) could scarcely fail to be impressed by 
them. 

The celebrated Dutch philosopher, Huygens, first 
worked out its theory. He discovered that if a pen- 
dulum, instead of swinging in a circular arc (which it 
obviously does) could be made to move in a cycloidal, it 
would perform all its oscillations, whether large or small, 
in precisely equal times. 

He succeeded in obtaining this motion for his pen- 
dulums by the following contrivance (see Fig. 9) Two 
curves or cheeks, c c, starting from the axis of motion are 
placed one upon each side of the pendultun, which is 
suspended by a flexible Ime or spring s. As the pendulum 

* I.ectures W Mr. H Dent Gardner, at the Loan CoUectioa, South 
Kenidngtea. C Contlnutd from p. 531. 



Fig. 19 , 

at the time ; but in the fiist place they did not deflect 
the pendulum without a good deal of friction ; and in the 
second it is rather advantageous than otherwise that a 
pendulum should gain in its shorter vibrations, because 
It never gets into them without retardation (which implies 
loss of time), and one enor tends to correct the other. 

Huygens also discovered that the time of one swing 
of a pendulum varies as the square root of its lengtm 
The length of a pendulum swinging in one second is 
nearly 39*2 inches, and if you wish to find the thne in 
which a pendulum of any other length will perform one 
swing, you divide the square root m that l^gth by th^ 
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sqcarp root of 39 2 inches ; thus the time of the swing 
of a pendulm 61 inches long 

= a, ^ /^i— = i‘2S = seconds. 

^39-2 V 39-2 

On the other hand, if you wish to find the leng* of a 
pendulum to swing in a given time, all you need do is to 
multiply 39-2 by the square of the tune ; thu^ 
of a pendulum to swing m ^ second - 39-2 X (i)’ = 9 S 

'":^ut^itli reference to an ordinary clock pendulum, such 
as is shown in Fig- 10, you may ask me what is its 
length? do wc measure its length from the point of 
suspension to the end or centre of the bob, or to the point 
at its extremity ? We measure it to none of these places. 
Its true length is determined by multiplying every par- 
ticle into the square of its distance from the point of 
suspension, adding all these together and dividing by the 
sum of every particle multiplied into its distance from the 
point of suspension simply. Of course an operation of 



Fig 13 


this kind is not very easily performed, but the upshot of 
the cal<ml ation is, in general, to give a distance to a cer- 
tain point, o, called the centre of oscillation, just below the 
centre of gravity, G, of the pendulum. This is the true 
length of our pendulum so far as its time of vibration is 
concerned, smd if we could take a perfectly simple pen- 
dulum (that is one with a rod without weight, and all the 
matter of its bob accumulated in one point at its extre- 
irnty) of the same length, we should find that the times 
swings would exactly correspond. 

What will happen if at any point above the centre of 
oscillation we add a little weight to our pendulum, say at 
1?^]®^ ^ ^ Evidently the effect is just the same as if we 
tied another shon pendulum of length s c to our main 
one — it will urge it on and make it swing faster. At a 
point just halt-way up the pendulum, the effect of any 
^ greatest. From which follows the 
'“Set that a weight moved upwards or downwards 
j worn this point will, in case, increase the time 


I of the swing of the pendulum, that is to say, make the 
clock lose. ^ ^ 

The finer regulation of pendulums is performed upon 
the principle of adding or withdrawing weight at a point 
above the centre of oscillation. The collar c upon the 
pendulum, is plaped there to carry subsidiary weights for 
the purpose. 

Tke Pendulum Compensation, 

Pendulums, like other things, lengthen as they get 
warmer, and shorten as they get colder, and the time of 
their swing is varied in consequence. For instance, a 
plain iron rod pendulum for every lo degrees rise in the 
thermometer, will expand sufficiently to make the clock 
controlled by it lose nearly 3 seconds a day. 

The earliest and one of the best methods of correcting 
or compensating this error is the mercurial pendulum 
designed by Graham (see Fig. 10). The bob of the pen- 
dulum is formed of a glass or iron vessel containing 
mercury’, M M. When there is any increase of tempera- 
ture, the rod R R expands and lets down the bob, but the 
mercury in the bob also expands, and from the manner it 
is confined expands upwards. The expansion of the 
mercury therefore tends to raise the centre of oscillation, 
and its amount is so calculated as exactly to neutralise 
and destroy whatever error would otherwise result from 
the lengthening of the rod. The action of this compen- 
sation may very readily be increased by adding or with- 
drawing a little of- the mercury. Of course after each 
addition or withdrawal of mercury the clock will have to 
be regulated to time again by altering the nut upon its 
pendulum for the purpose. 

A slight tendency to vary its rate after first being 
put up may sometimes be noticed in a clock fitted with 

one of these pendulums. This arises from air bubbles in 

the mercury, which gradually approach the surface ; as 
they do so the mercury upon the other hand of course 
falls. 

Another method of compensation is the gridiron pen- 
dulum of Harrison. Different metals expand at different 
rates, for instance 

Steel expands '000064 of its length. 

Brass ,, ’oooi ,, 

Zinc ,, 'OOOI 7 ,, 

for every 10 degrees rise in temperature. 

Suppose we take a central steel rod (see Fig. ii) about 
3 feet long, and fasten to its extremity a cross piece 
upon which we erect two (for the sake of symmetiy) brass 
rods, one upon each side of it ; and to the summit of these 
we attach two other rods of steel, and at the extremity of 
these again two other rods of brass, and then let fall two 
more rods of steel, joined at their extremities by a cross 
piece, and to the cross piece attach the pendulum bob by 
another short length of steel so as to make up 39*2 inches of 
length between the centre of oscillation and the point 
of suspension. Supposing that the four supplementary 
lengths of brass and steel upon each side of the original 
steel rod average 2 feet 1 1 inches long, we have, in between 
the point 'of suspension and the centre of oscillation 
109*2 inches of steel and 70 inches of brass, and further, 
that the expansion of this amount of brass is exactly 
equivalent to the expansion of the steel. But we have so 
arranged that all the brass expands upwards and all the 
steel downwards; therefore one destroys the other, and 
the position ot the centre of oscillation does not cnange, 
whatever be the alteration of temperature. The worst of 
this method of compensation is, owing to the great weight 
of the rods, the centre of oscillation generally ceases 
approximately to correspond with the centre of gravity of 
the bob, and the true amount of compensation has to be 
determined by experiment, which is seldom done. 

In the construction of compensation pendulums care 
must be taken that they arc formed so that each part shall 
simultaneously take up any change of temperature. This 
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was brought prominently to light during the time that the 
norm^ sidereal clock for Greenwich was under trial. 
That clock had been fitted with a heavy mercurial pen- 
dulum, and it was found that the rod got warmer or 
colder some time in advance of the niercury ; of course 
the compensation failed for such interval of time. 

The following form of pendulum was afterwards sub- 
stituted. The expansion of zinc is, as you see, nearly 
double that of brass, and consequently a good deal 
less of it is required to compensate a pendulum. To 
the extremity of an internal steel rod (see Fig. 12) a 
collar is fastened, and a zinc tube inclosing the steel rod 
rests upon it. To the summit of the zinc tube is 
attached a steel tube, which in turn incloses both it and 
the rod, and the pendulum bob is fastened midway of its 
length to the extremity of this tube. The outer steel tube 
is cut away at its sides, and holes bored in the zinc in 
order to let in changes of temperature rapidly. 

The action of the combination is similar to that of the 
gridiron pendulum, the expansion of the zinc upwards 
exactly neutralising and destroying the expansion of the 
steel downwards. It is important (as suggested by Mr. 
Buckney) that the bob should be suspended at its centre, 
because otherwise it would also operate as an expansion 
length, and although its effect could be counterbalanced 
by shortening the zinc tube, yet owing to itsjbulk it would be 
sure to lag behind the rest of the compensation, and cause 
such an error as I have referred to. 

Barometnc Compensation, 

When you aim at the very highest time-keeping, baro- 
metric com^iensation becomes necessary ; that is to say, 
compensation against the disturbance to the pendulum 
due to changes of atmospheric pressure. For instance, 
when there is any rise in pressure, when the atmosphere 
becomes denser, our clock will lose, and will gain when 
the atmosphere becomes more attenuated, the variation 
in the Greenwich clock having been at about the rate of 
•3 of a second a-day for a difference of one inch in the 
barf meter. 

The following compensation (see Fig, 13) is one de- 
signed by Sir George Airy : — 

c is a lever moving around an axis at A. One arm of 
the lever carries a horse-shoe magnet, and the other a 
float, supported upon the mercury in a laarometer cistern. 
Two bar magnets (the front one, only is shown, the 
other being behind the bob) are fastened upon the pen- 
dulum bob, the north pole of one pointing upwards, and 
of the other downwards (in order to render the combina- 
tion astatic). 

The poles of the horse-shoe magnet face the opposite 
'voles of the two bar magnets, and attraction goes on 
ictween them. When the barometer rises the mercury 
in the cistern falls, and with it the float. The other arm 
of the lever, therefore, rises, bringing the poles of the 
horse- shoe magnet closer to the poles of the two bar- 
magnets, and increases the attraction between them, 
which is a force acting in the same direction as gravity. 
The pendulum consequently moves faster (for we increase 
the pull upon it), the tendency to go slow arising from 
the increased atmospheric pressure is by this means com- 
pensated. Dr. Robinson, at the Armagh Observatory, 
effected the same correction by attaching a barometer 
to the pendulum rod. He also noticed that changes in 
atmospheric pressure would disturb a mercurial pendulum 
to a vary considerable extent if there were air-bubbles in 
the mercury. 

( 7 > be continued,) 


CROOKESES RADIOMETER 
T HAVE recently made a few experiments with this 
instrument which may not be uninteresting to the 
leaders of Nature. 

if ^The radiojucter u sed had discs of aluminium polished 


on one side and blackened on the other ; it was more 
than usually sensitive, and would sometimes continue its 
rotation for twenty minutes after the sun had set in the 
sea. 

The instrument being in a room in which the radiation 
was far too feeble to cause the arms to move, I grasped 
the bulb with both hands, so as still further to exclude it 
from light. The vanes immediately began to revolve 
briskly, the polished sides first. Removing my hands 
after two or three minutes, the movement soon stopped ; 
and then, after a very brief interval of rest, began in 
the opposite direction, and so continued for several 
minutes. 

I now placed the instrument in a room, near to a window 
through which the light of the full moon in a clear atmo- 
sphere was shining. The arms of the radiometer did not 
move. By means of a large lens the moonlight was then 
concentrated about 200 times, and allowed to fall full 
upon the blackened side of one of the circular discs, in 
such a way as to cause the intensely brilliant image of 
the moon to nearly cover the disc. Not the slightest 
movement occurred, although the concentrated light im- 
pinged upon the disc for a quarter of an hour. 

As is well known, the light of the moon contains, for a 
given luminosity, far less heat rays than does light from 
any terrestrial source, no matter how much the latter 
may be strained through intranscalent media ; in fact it 
require Lord Rossers 6-feet leflector clearly to demon- 
strate the excessively feeble thermal power of the lunar 
rays. 

These experiments show, firstly, that light is not 
necessary to the movement of the radiometer ; secondly, 
that light only contributes to the movement in so far 
as, by Its absorption, it is transformed into heat ; and 
thirdly, that the motion is due to the unequal hcAtlilg 
of the two sides of the discs, the cooler surfaces alway.s 
preceding the warmer ; for when the instrument was 
grasped by the hands, the blackened surfaces of the 
discs rapidly absorbed the heat rays, whilst the polished 
surfaces reflected them. Thus the surfaces of the 
blackened discs remained warmer than the metal beneath, 
but gradually communicated their heat to the latter. On 
removing the hands from the bulb, the thermal condition 
of the discs would soon become reversed ; the black 
surface — a good absorber and also a good radiator — 
would cool much faster than the opposite surface, vhich 
being of polished metal was an exceedingly bad radiator. 

The blackened surfaces, therefore, now became the 
coolest, and preceded the polished ones, in other words, 
the direction of rotation became reversed. 

October 17 E. Franklano 


THE GEOLOGY OF ENGLAND AND IVALES^ 

T he well-known volume of Conybeare and Phillips, 
entitled “ Outlines of the Geology of England and 
Wales,” which was published in 1822, and was based on 
an earlier and slighter work of the second-named author, 
has long held an honourable place among geological 
classics. It has served, indeed, to 'supply to some extent 
the want so universally felt of a descriptive memoir or 
handbook to William Smith's Geological Map, a work 
which " the father of English geology ” could never be 
prevailed upon to write himself. The “ Outlines,” how- 
ever, is but a fragment, the second part of the work, 
which was to have dealt with the oldest rocks and with 
questions of Economic Geology, never having been pub- 
lished ; and more than half-a-century of research, carried 
on in connection with a science which appears to have as 

» ” The Geology* of England and Wales : a Conci e Account of the Litho- 
logical Characters, Leading Fossiis, and Economic Products of the Rocks ; 
with Notes on the physical Feature s of the Country By Horace B. Wood- 
ward, F.G.S.. of the Geological Survey of England a«d Wales. (London: 
Longmans, Gre^n. and Co . 1876 ) 
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vet lo»t none of the vigour and elMtwity of yout^ have 
of course rendered much of the information amtamt^ m 

it obsolete. The only work ti'a” 

occupies somewhat the same ground is D Archaic s Hia- 
tSre des Progrfes de la Gdolooe,” which aim^ at domg 
kt all those portions of the riobe which had been geol^ 
feically explored, what Con:^eare and Phillips had at- 
itempted for Engknd alone. This work is one of the very 
iiigfiest order Bf merit; its author being ei^u^y dis- 
fci^guished for his industry , in Ae compilation of 
iMterials. his skill in arranging them, and his bold- 
nt-mmalitv in generalising from them. But 


^rhaps too ambitious to be within the compass of the 
^orts of any single individual ; at all events, after the 
portions relating to the Tertiary and Secondary strata 
i^d appeared in a series of eight volumes, between the 
H^ars 1847 and ’60, the work, which had up to that time 
Seen published by the Geological Society of France under 


the auspices of the Minister of Public Instruction, was 
finally abandoned* 

It will be seen, therefore, that Mr, Woodward^s 
handy volume, the title of which is given above, 
appears very opportunely ; and, supplying as it does 
a real need of the geological student at the present 
tiifie, it is certain at once to take its place as the 
most useful general work of reference on English Geology 
which exists. After a careful perusal of it, we find 
scarcely anything calling for qualification of those terms of 
high commendation in which we are constrained to speak 
of its general accuracy and excellence of arrangement ; 
of the nappy way in which the mean has been hit between 
conciseness of description and fulness of detail ; and of 
the manner in which the work has been made to include 
the latest results of geological research. 

At the time when Conybeare and Phillips wrote, many 
portions even of those Secondary strata of England, the 
successful classification of which had been the chief among 



Fig. I.— -The Cheddar Cliffs, 


the triumphs of William Smith’s genius, were as yet equally serve to demonstrate the necessity of such a work 
ialmost unknown to geologists ; the labours of Sedgwick as that which Mr. Woodward has now given to us. 
land Murchison, which were destined to replace the con- The avoidance by the author of this work of all refer- 
Ifusion that reigned among all the older deposits, by the ences to the equivalent formations on the continent of 
Wear succession of the Cambrian, Silurian , and Devonian Europe, or even to those in other parts of the British 
[^systems, had not' then commenced ; and as yet the Islands — although perhaps a necessity dictated by the 
[palaeontological studies of Lyell and the stratigraphical limits he had set himself— creates some serious difficulties, 
[researches of Prestwich had not dispelled the almost which are more especially felt when questions of classifi- 
;equal obscurity which prevailed concerning the order of cation come to be treated of. It is altogether vaiH to 
rthe Tertiary formations. There are perhaps few ways in hope that such problems can be decided by an appeal to 
jwhich the strides made during the last fifty years in our the English representatives of the formations alone. To 
Imowledge of the geology of this country can be more discuss, for example, the question of the cl^sification of 
ivividly realised than by a comparison of the sketch-maps the Silurian, Devonian, and Permo-Triassic (Poikilitic) 
Infixed to the volume of Conybeare and Phillips, and to formations, without any reference to the typical develop- 
that of Mr. Woodward respectively. Such a comparison ipenU of these strata in Bohemia, the Eifel, and Central 
will render strikingly sqiparent the great advances which ^rpaany respectively, is surely a most unsatisfactory 
^aye been jnadc in developing the true stmptyre of the and inconclu«ve proceeding. 

both through the researches of private in^viduals In adopting Sedgwick’s classification of the Cambrian 

•act tno labours of the National Survey ; and it will and Silurian strata instead of that of Muremson, the 
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Fio. 3'*“Scction sit MVrittlc, tic&t Chclrnsford.““ 9 . Chsillcy Boulder Clsy (Upper Olsiciul)* 
I. Sand and Gravel (Middle Glacial). 



Ffc. 4 — Penrhyn Slate 


author may po^ibly have been actuated 
by the conviction that unless the pendu- 
lum of opinion, which has so long been 
firmly held at one end of the arc by 
official influences, were allowed to re- 
bound to the extreme limit in the opposite 
direction, there would be little chance of 
its Anally attaining a position of stable 
equilibrium between them. Looked at 
from any other point of view, we must 
confess that we cannot regard the attempt 
here made totally to revolutionise the 
classification in question with much satis- 
faction. We had hoped that the day had 
long since gone by when the divisions 
between geological periods were to be 
regarded as governed by anything more 
than convention, or as serving any other 
purpose than that of convenience of re- 
ference. Breaks, whether stratigrapbical 
or palaeontological, in the series of forma- 
tions, are purely local phenomena s and it 
is certain that if stratigrapbical geolo^ 
had taken its rise only so far away as in 
Eastern instead of in Western Europe, 
the divisions of the great systems, and 
even of those larger periods (which Mr. 
Woodward calls “cycles”) would have 
been wholly different to that which has 
been actually adopted. But although the 
classification of the geological periods is 
a purely artificial one, yet it has its uses, 
and nothing but confusion can result 
from attempts to unsettle its landmarks 
without sufficient cause. Such being the 
case, we are surely entitled to ask what 
useful purpose can possibly be served by 
including, as our author does by his own 
showing, considerably more than one-third 
of the whole thickness of British sedi- 
mentary deposits under the name of Cam- 
brian ? Is not a Cambrian system, en- 
larged beyond all reasonable proportions, 
equally objectionable with an overgrown 
Silurian ? This question has passed be- 
yond the stage when it can be regarded 
simply as a battle-ground for the partisans 
of rival reputations. Now that Sedgwick 
and Murchison have both passed away, 
let us rather seek to be guided by the 
principles which determined the action of 
the greatest of their contemporaries in 
respect to this controversy ; gladly avail- 
ing ourselves of that which is good and 
true in the splendid work of both the 
observers, let us build it into our geolo- 
gical system, there to stand as the noblest 
monument of their genius ; and for their 
mistakes, let these pass into the oblivion 
which awaits the memory of the injustice 
and animosity which were unworthy of 
either of them. 

There are one or two other points which 
we would venture to suggest for the 
authors consideration in the event of his 
being called upon, as we hope he will be, 
to prepare a second edition of this work. 
As the difierent formations or groups oC 
strata belonging to the same system which 
occur In diflerent psLtts of the country are 
treated of consecuiivelyy although in many 
cases they were doubtless formed con- 
temporaneously, it would be well to ke^ 
the latter fact as prominently before tlfo; 
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mind of the student as posriUe ; and this, we think, might 
best be accomplished by prefixing to each chapter diagram- 
matic sections of the succession of strata, esdiibitbg their 
eauivalences in different parts of the country, ^ain, 
although we recognise with the author the impossibility 
of quoting in such a work as the present the authority for 
ev^ statement, yet we think that a well selected series 
of references to those original memoirs, in which fuller 
details concerning each formation may be found, would 
greatly add to the value of the book without materially 
increasing its bulk. 

We cannot but commend the manner in which Mr. 
Woodward has resisted all attempts at fine writing, and has 
sought rather to produce a work characterised by accu- 
racy and soundness than by showiness and superficiality \ 
in this respect following the example of his father, the 
late Dr, Samuel Woodward, to whose memory the work 
is dedicated. We anticipate for the “ Geology of England 
and Wales ” a sphere of usefulness not less extended than, 
and a reputation as enduring as that which has been 
attained by, the “ Manual of the Mollusca ; ” and higher 
praise it would scarcely be possible to award to it. 

It only remains to add that the work is illustrated, not 
only with a very clear chromo-lithographed map prepared 
by Mr. Griesbach, but by woodcuts of such excellence (as 
will be manifest from the specimens we give of them) that 
we can only regret that they arc so few in number. 

J. W. J. 


SUMNER'S METHOD AT SEA'' 

I N reference to our review of Sir William Thomson’s 
work on this subject (vol. xiv. p. 346), our attention 
has been called by Sir G. B. Airy to the following paper 
in the Proceedings of the Royal Society, vol. xix. p. 448 

** Remarks on the Determination of a Ship’s Place at Sea.” In 
a Letter to Prof. Stokes. By G. B. Airy, LL.D., &c., 
Abtronomer*Roya1. ' 

Royal Observatory, Greenwich, S.E., 
1871, April 5. 

My dlar Sir, — I n the last published number of the Proceea* 
ins ;5 of the Ro>al Society (vol. xix. p. 259), there are remarks by 
Sir William Thomson on the proposed method for determining 
the locus of a ship’s place at sea, by making one observation of the 
sun’s (or other body’s) altitude, and founding, on this, computa- 
tions of longitude with two assumptions of latitude; and there 
are suggestions, with a specimen of tables, for solving the 
sphetical triangles which occur in all similar nautical observations, 
on the principle of drawing a perpendicular arc of great circle 
from one angle of a spherical triangle upon the opposite side. 

In regard to this principle and the tables which may be used 
with it, I may call attention to the employment of a similar 
method by Major-General Shortrede, in his “I^atiiude and 
Declination Tables,” pp. 148 and 180. In p, 150, line ii from 
the bottom, it will be seen that the ’’column ” gives the trial- 
value of the perpendicular arc by which the two right-angled 
tnangles are computed. This is not the fame (among the vanous 
elements which may be chosen) as Sir William Thomson's ; but 
it li so closely related that in some instances the tabular numbers 
we Identically the same as Sir W. Thomson’s, though in a dlf- 
General Shortrede’s object was “Great Circle 
^‘*5 which the trigonometrical problem is the same as in 
ohjservation. 1 think, however, that Sir W. Thomson 
method to 1°*^ calling attention to the application of this 

out the **** “lociu,” ollow me to point 

elobe M ^F™®**"*®** of ** <*»«• If, nponucelestiul 

ffi) ^ swept with the sin', (or oUier 

radius tL ship', obmmd zenith-dktaace for 

if. witk the noJe ^ somewhere m that curve ; and 

two assmnel c il/” ,. !?”*'?», PaiaUels be swept with the 

ennres with thirst ‘**5 mtersectirai of these two 


of the ship on the two assumptions will be marked. But the 
practical application of this requires that the position of the ter- 
restrial globe, or of the earth, be known in respect of rotation — 
that is, it requires that the Greenwich sidereal time, or solar 
time, be known ; in other words, it requires a perfect chrono- 
meter. Now the experience 4>f Capt Moriarty, cited by Sir W, 
Thomson, docs not apply here. Capt. Moriarty received time- 
signals from the Royal Observatory through the cable every day, 
aid he had therefore a perfect chronometer. But other ships 
have no such perfect chronometer ; and though the direction of a 
locuSt as determined above, may be sufficiently certain, yet its 
place upon the earth will be uncertain, by a quantity depending 
on the uncertainty of the chronometer. Thus three chronometers 
may give the following positions for the locus-curve : — 

Cliron. No. i. Chron No 2. Chron. No. 3. 



And the question now presents itself, which uncertainty is the 
greater — the uncertainty of latitude, which it is the real object 
of this problem to remedy ? or the uncertainty of the chrono- 
metric longitude, which must be used in attempting to find the 
remedy? I do not doubt the instant reply of any practical 
navigator, that the chronometric longitude is far more uncertain 
than the latitude ; and if it be so, the whole method falls to the 
ground. 

I fear that a publication like that which hw been given to Ibis 
method may do very great injury among navigators who are not 
accustomed to investtgate the geometrical bearmgs of such 
operations, and may lead them into serious danger. 

I am, my dear Sir, yours very truly, 

G. B. Airy. 

Prof, Siokesy Secretasy of the Royal Society, 

[From a general recollection of a conversation I had with Sir 
W. Thomson before the presentation of his paper, I do not 
imagine his object to have been exactly what the Astronomer- 
Royal here describes, but partly the saving of trouble in nume- 
rical calculation, partly the exhibition, for each separate obser- 
vation of altitude at a noted chronometer time, of precisely •what 
that observaiion givesy netthcr more nor lessy which introduces at 
the same time ceitain facilities for the determination of a ship’s 
place by a combination of two observations. Of course the 
place so determined is liable to an error east or west cortespond- 
ing to the unknou n error of the chronometer ; and doubtless, 
under ordinary circumstances, this forms the principal error to 
which the determination of a ship's place is liable. This remains 
precisely as it did before ; and it is hard to suppose that the 
mere substitution of a graphical for a purely numcncal process 
could lead a navigator to forget that he is dependent upon his 
chronometer, though perhaps the geneial lone of Sir W, Thom- 
son’s paper might render an explicit warning desirable, such as 
that which Mr. Airy supplies.— G. G. Stokes.] 


NOTES 

WT. hear with sincere regret of the death of the eminent 
French meteorologist, M. Charles Sainte-Claire Deville* \Ve 
hope next veek to give some details of his life and woik. 

Wb publish on another page an abstract of the Rev. Matk 
Pattison’s forcible and outspoken address at the Social Science 
Congress, Liverpool, on the state of our universities. ‘Many other 
valuable papers were read, but they were for the most pan) (00 
special for notice in our columns. We should, however, mention 
the remarks of Mr. W. H. James, M.P., in connection with the 
disemion ol the question of incorporating a professional and tech* 
aical training with a sound system of general education. Mr. 
James traced the history of the City Guilds of London, showed 
how enormously wealthy they must be, how this wealth is 
totally mfelpen^ and maintained that the country had a perfect 
right to atk an account of their stewardship, and appropriate the 
fends, if necessary, for educational purposes. He pressed that 
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tlie funds should be devoted to the establishment of a science 
and practice institute for working men. All the speakers in the 
Education department of the Congress seem to be agreed that 
there is vast room and urgent need for improvement in the edu- 
cation of the country. When so many intelligent and influential 
men are agreed on this point, how is it so little is done to mend 
matters? After the reading of a paper on Tuesday by Mr. 
W, J. Walts on the proposed Inipeiial Museum for India and 
the Colonies^ a proposal was unanimously adopted by the Sec- 
tion of Economy and Trade, ** that the Section recommend the 
Council to consider the propriety of memorialising her Majesty^s 
Government in favour of establishing an Imperial Museum for 
India and the Colonies in l/ondon, and, if possible, with special 
arrangements for loan collections.’^ In connection with the meet- 
ing of the Social Science Congress, at Liverpool, the Live* pool 
Albion has published a series of articles on the progress, present 
condition, and the great men born in that town. These have 
now been reprinted in a neat little pamphlet. 

Some account of Mr. Giles’s trans- Australian journey has 
reached this country ; he arrived in South Australia in August. 
Mr. Giles, who started on April 10 from a spot 27® f South 
latitude and 116*45' East lont;itude, says : -*‘I made .1 generally | 
north-east by east course by way of Mount Gould, in latitude 
26*46, till the 24th paiallel was reached. I traced the Ashburton 
to its sources, and determined the old watershed by the western 
rivers, w^hich 13 simply a mass of rangy country abutting upon 
the desert in longitude 120* 20'. Fn m the depot on the Ash- 
burton I went up to the 23rd parallel. No wateicourses flowed 
eastward. From the end of the W'atershed in that longitude, the 
latitude being near the 24th parallel, to the Rawlinson Range of 
my last hprse expedition, in longitude 127", the country w^as all 
open spinifex sandhill desert. At starting into the desert most 
of the camels were continually poisoned, the plant which 
poisoned them not being allied in any way to the poison plants 
of the settled districts of Western Australia. I now know it well, 
and have brought specimens. The longc‘<t stietch without water 
was a ten day^' march. One old cow camel died after reacliing 
llie watei. We had some rain on May 8 before reaching the 
Ashburton, and some of it must have extended into the deseit. 
It was the only chance water we obtained. Wc had some more 
rain noith of the Al'rel and Maiy ranges. Portions of the 
Rawlinson and Petermann ranges had been visited by rains, but 
the further we went eastward the more desolated with drought 
the country became. We struck the telegraph line at the 
angle poles close to Mount Ilalloran, on the Neal’s River, 
sixty miles from the Peake, and travelled thence down the line 
to the station. We were all attacked with ophthalmia before 
the rains fell in May. The winter was excessively cold, the 
thermometer in the morning for weeks being down to 18®. N\> 

natives were met with from Mount Gould to the Petermann 
Ranges, at which la&t-named place they were friendly. In 
Mttsgrove Range they stole a few things, but I was absent at 
the time. The camels have travelled splendidly.” 

A Mushroom Exhibition will be opened on the 23rd inst. at 
the rooms of the French Botanical Society, 84 rue de Grenelle, 
Paris, which is likely to be of interest both from a scientific and 
an economical point of view. It is proposed to bring together 
all species of mushrooms, either in a fresh or a dry state, eatable, 
poisonous, hurtful to agriculture, as well as books, drawings, 
and engravings bearing on the subject. The exhibition will last 
eight days, during which there will be suitable lectures, as well 
as excursions to the neighbourhood of Paris. The following 
questions are proposed by the Society ; — I. On the development 
of the reproductive organs of mushrooms ; what is the exact 
significati^ of the terms spores^ chlamydospor^^ sfylospores^ 
conidia, ^ffnatia^ &c. 2. Fungoid protoplasm compared with 


that of the vegetable chlorophylls. 3. On the classification of 
the Agarki, and generally the relative value of characteristics 
among mushrooms. 4. Study of the substrata necessary to the 
development of various fungoid species and of the relation which 
exists between the substrata and these species ; questions relative 
to parasitism. 5, On edible mushrooms in various regions. 
6. The necessity of encouraging chemical investigation on muj^- 
rooms ; a risumS of the facts ascertained in this department to 
the present time. 7. The best processes for preserving mush- 
rooms for study. ^ Bibliogiaphical researches on the mycolo- 
gists of last century. 

A Tasiikend telegram of October 6 announces that the 
scientific staff of General Skobeleff’s Alai Expedition have ac* 
complished their work most successfully. The Alai and Trans- 
Alai mountains and the northern part of the Pamir plateau were 
surveyed along the routes followed, and .astronomical determina- 
tions of latitude and longitude made. The highest spot, where 
astronomical observations were made, was at a height of 14,500 
feet, and is in the part of Pamir called Khorgota. The height 
of the Oos-Bel pass was 15,500 feet. Measurements of the mag- 
netic declination were al^o made on the Pamir plateau, and 
valuable collections bi ought home. The map of the Alai, 
plotted by Dr. Petermann on the basis of the surveys and 
descriptions of the late M. Fedchenko, proved to be very 
satisfactory. 

Thp congiess of the International Gcodesical Association, 
established by several European governments, was held this 
year at Brussels, and will be held in 1877 at Stuttgart. For a 
number of years the F rench Government abstained from send- 
ing delegate*?, but they were repre'>ented this year by M. Faye, 
M. Yvon Villarccau, and Major Peirier, director of the French 
Survey. The president was General Ibanez, the .Spanish delegate. 
Switzerland was represented by M, Hirsh, I’russia by General von 
Baeyer, Austria by Oppolzer, Belgium by Major Adan, Saxony by 
M. iruhm, Russia by General de Forsh. Neither England nor the 
United States sent any delegate*?. Arepoit was iiresented by Major 
Adan on the registeriug meteoroiogical instiuments established 
at 0 ->tend by Prof. Ryssclberghe, of the Ostend Navigation 
School. These instruments, which obtained an exceptional 
reward at the International Geographical Exhibition at Paris 
in 1874, were praised m very warm terms. It is said that 
they will be used at a number of mariiime stations for registering 
the tides. On the proposition of General Ibanez a requisition 
is to be sent to the French Government asking them to take the 
necessary steps for joining the French and the Spanish triangu- 
lations. 

V/e are glad to be able to state, at the request of the Iton. 
W. B. D. Mantell, of the New Zealand Legislative Council that 
he has publicly repudiated the contemptuous words in reference to 
scientific men attributed to him in Nature, vol. xiv. p, 90. Such 
a statement, he says, would be an act of “ gross and insane in- 
gratitude” toward many men whom he is proud to call his 
friends. He was speaking only of “the shams and Doustcr- 
swivels of science,” for nobody could have a greater or more 
devoted esteem for scientific men than he had. He was per- 
fectly serious in proposing that an inquiry should be made in 
reference to the discovery of the skeleton referred to. 

Dr. McKbndrick: has been appointed to the Chair of 
Physiology in the University of Glasgow. 

The Fellows of the College of Physicians of Dublin have deli- 
berately determined to admit Miss Edith]Pechey to the examina- 
tion for theL.K.Q.C.P.L, and have thus thrown open the porUdt 
of the medical profession to all comers, whether they be “persons^ 
of the male or female sex. However pregnant of results this do* 
clsion may b^ says the Medical Press at$d Citcular^ it does net 
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seem to us that any other conclusion was ^ssible, and we expect 
to see a similar Ingress allowed to the ladies by all other bodies. 
The Queen’s University, it is anticipated, wUl be the next to 
follow suit, and these fortresses hating surrendered at discretion, 
it is impossible that others can long sustain the siege. 

A REPORT that Mr. Lucas, the African traveller, had given up 
exploration in consequence of illness is unfounded. Mr. Lucas 
had an attack of fever, but is now at Cairo waiting for stores 
which have been ordered from England, on the arrival of which 
he will proceed by steamer to Zansibar, and again make for the 
interior. Mr. Lucas is in communication with the Royal Geo* 
graphical Society. 


Mrs. Nassau Senior writes to the Tunes on the curious bc- 
[havioiir of tempered glass. She furnished twelve gas burners 
with tempeiecl glass globes purchased in London, and having the 
veritable label of M. de la Bastie affixed to each. On the night 
fof the 6th inst. after the gas had been extinguished for exactly 
I an hour, one of the globes burst with a report and fell in pieces 
!on the floor, leaving the bottom ring still on the burner. These 

( pieces, which were, of course, found to be perfectly cold, were 
some two or three inches long, and an inch or so wide. They 
continued for an hour or more splitting up and subdividing them- 
iselves into smaller and still smaller fragments, each split being 
jaccompanied by a slight report, until at length there was not a 
Ifragment larger than a hazel nut, and the greater part of the 
jglass was in pieces of about the size of a pea, and of a crystalline 
uorm. In the morning it was found that the rim had’fallen from 
the burner to the floor in atoms. The subject deserves careful 
investigation. 


The Science Loan Exhibition has been so successful that the 
||time for clospg it has been postponed, and the evening lectures 
are to be recommenced immediately. 

t We have received ttudes sur Its Mouvements de VAimospfdre, 
part I, by Professors C. M. Guldberg and H. Mohn, of Chris- 
liaoia. In this first part of what promises to be an important 
Contribution to the physics of the atmosphere, the authors con- 
|fine the discussion to some simple elementary cases of the 
pcchanics of the atmosphere relative to its equilibrium, tempera* 
lure, humidity, and horizontal and vertical currents. We join 
ihe authors in hoping that the results will demonstrate the neces- 
sity of more extensive observations than have yet been made in 
Topical regions, and in the higher regions of the atmosphere on 
nountains or by captive balloons, and that the true path of pro* 
press for meteorology to follow is the development of the diffi* 
:ult question of atmospheric mechanics. We may add that in 
>rdcr to obtain the physical data required for its discussion, the 
>nly rational step to be first taken is to plant numerous meteoro- 
ogicd stations over limited areas, the stations being so closely 
ilanted as to secure approximations to the barometric gradients 
® stations and to the wind-velocities, suflS- 

. w y close to the true gradients and velocities as to meet the 
Ifemands of the problem to be investigated. 

•xxly of the French Netiowil School otAgricul- 
“ *«‘«Con»erwtoire dee Arts-et-MeHere, has 
he director of studies is M. Boussingault, 

professorsh* chemistry in France. The number 

htee of them'^ A * competition will take place for 

appointed b» d seventeen others who have been 

Economy, M Lavmgne, Professor of Agricultural 

*o«(!ogy.and M. f “f 

iro&Mon at tiu. of«»or of Sylwcttltuie, were formerly 

»hkh WM School of National Aericaltnrc, 

»t Vtacenne* ****■ imperial farmhouse 

Amoneat rt.. Tri-nfiinni 1 “tlHeed fbr expetinnntal agriculture. 

P^ftMowhip. which have been created ought to be 
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noticed one of Comparative Agriculture, or the. systematic com- 
parison of French an 4 foreign agriculture. 

M. Waddington, the French Minister of Public Instruction, 
has published a circular warning the several municipal adminis- 
trations of France^ that he is to ask from Parliament next session 
a credit for increasing the salaries of professors who, having not 
taken any superior degree, are nevertheless useful and steady 
workers. But he desires the cities to enter into an agreement 
with the Government to -secure to competent teachers in the 
several municipal secondary schools a rate of remuneration not 
below a sum named. It is dnly when that rate shall have been 
granted.’as a permanency by the local authorities that the Govern- 
ment will give any addition. 

M. Waddington is said to be preparing to present to 
both Houses of the French Parliament a Bill to alter the law 
for granting degrees, giving the power entirely to the State 
examiners. The same proposal was rejected by the Senate last 
spring. 

A NEW municipal school, the Nicole Monge, was opened at 
Paris on October 8 . The peculiarity of the establishment is a 
covered yard situated in the centre of the building, and occupying 
a space of 18,000 square feet for winter recreations. When 
the weather is favourable, the pupils are turned into an open 
ground of 27,000 square feet. A portico for gymnastics has been 
erected in the winter grounds. To each studio is annexed a 
small museum, so that pupils may have constantly at their dis- 
posal the principal objects or models which are described in the 
course of the lectures given by the teachers. The school is 
intended for 800 pupils, but only 500 have been admitted, a part 
of the work being yet unfinished. 

The Tarfies Ohserveur states that a strong earthquake was felt 
at Bagneres de Bizarre (Hautes Pyrenees) on Friday, October 6, 
at five in the morning. The water of Salies, a thermal spring 
in the vicinity, which generally flows at 59® F., had its tempera- 
ture suddenly altered to 72^^, owing to the subterranean action. 
A few hours afterwards the^me commotion was felt by General 
Nansouty, who has taken his post as observer on the Pic du Midi, 
The duration was three seconds, and direction south by north. 

On September 22, an earthquake motion was felt at Corleone, 
near Palermo, and from that time to September 27, seismic com- 
motions were almost continuous. Great damage has been done 
to a large number of houses, and the inhabitants desert the city 
every night and encamp in the vicinity ; cold is becoming 
intense during the now long nights. Some are said to have 
turned insane. 

Messrs. C. G. Maynard, of Newtonville, Massachusetts, 
and W. F. Parker, of West Meriden, Connecticut, are about to 
undertake an investigation of the natural history of the Bahama 
Islands, which promises to be of great interest to science in view 
of the fact that, with the exception of the examination made by 
Dr. Henry Bryant, of Boston, U.S., but little has been done in 
this respect since the time of Catesby, whose work was pnblished 
nearly 150 years ago. These gentlemen propose to fit out a 
yacht in Boston, suitably equipped and provisioned, and send 
her to rile Gulf of Mexico, there to embark some time In the 
present month, and to isake a minute investigation of the &tu- 
ral history of each obtaming specimens of its land fauna 

and of the inhabitants of the waters along their shores. They will 
be accompanied by severall assistants, and hope to make very 
large collections of all kinds. Dr. Lewis E. Sturtevant, of 
Boston, will accompany the expedition for the purpose especially 
of assisting Mr, Maynard in making drawings and dissections 
on the spot of the various animals. 

A naval testimonial will be presented to Commaxdcr 
Cameron, R.N., C.B., at the Royal United Service Institution, 
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on Saturday, at 3 o'clock. Admiral Sir G. P. Sartorius will 
preside. 

Prof. W. K. Parker, F.R.S., and Mr. G. T. Bettany, B.A., 
of Cains College, Cambridge, are preparing a work on the 
Morphology of the Skull, in which for the first time will be 
brought together for comparison descriptions of the remarkable 
succession of modification through which the skull passes in 
development in the principal types of vertebrated animals ; the 
forms illustrated will be the sharks and rays, the salmon, the 
axolotl, the firog, the snake, the fowl, and the pig. A special 
value wUl attach to the work inasmuch as it will record many 
corrections of facts and important modifications of view since 
the publication of Prof. Parker's elaborate papers in the Trans- 
actions of various societies, and will also include many observa- 
tions yet unpublished. A simple description of each form at 
successive stages will be followed by a chapter dealing with 
theoretical questions, and summarising the results of study. The 
work will be illustrated by a large number of woodcuts, and will 
be published by Messrs. Macmillan. 

The scintillation of stars, and its close connection with changes 
of weather, has, as is known, much interested Humboldt, Arago, 
Kaemtz, Secchi, and many others ; and recently [it has also 
been the subject of valuable spectroscopic researches by M. 
Respighi. M. Montigny, who some time ago investigated scin- 
tillation in relation to the special characteristics of the light of 
different stars, publishes in the Bulletin of the Belgian Academy, 
1876, No. 8, an elaborate report upon his researches into the 
connection existing between scintillation and various meteoro- 
logical elements. The chief results arrived at after a discussion 
of 1,820 observations made on 230 days on 70 dilferent stars, are 
as follow : — The intensity of scintillation (measured by a special 
apparatus, the scintillomctre) increases invariably with the 
occurrence or approach of rainy weather, and with the increase 
of tension of vapour in the air on one side, and the increase of 
pressure and decrease of temperature on the other; the in- 
fluence of the two former factors being far more sensible than the 
combined influence of ^the two latter. The scintillation, which is 
on an average stronger during winter than duriqg summer, in- 
creases with the arrival of moist weather at all seasons. It 
increases also not only on .rainy days, but one or two days 
before, decreasing immediately after the rain has ceased. More- 
over, the intensity of scintillation increases during strong winds, 
and with the approach of barometric depressions, or boutrasques^ 
the increase being most pronounced when the depression passes 
near to the observer. It then largely exceeds the average 
increase corresponding to rainy days, and the influence of great 
movements in the atmosphere totally counteracts the contrary 
influence of a lowering of pressure. M. Montigny is thus 
correct in saying that a continued investigation of scintillation 
would be of great service, not only for the prevision of weather, 
but also for the general* study of meteorology, affording a very 
useful means for the exploration of the higher regions of the 
atmosphere. 

The additions to the Zoological Society's Gardens during the 
past week include a Chacma Baboon {Cynocepkalus porcarius) 
from South Africa, presented by Mr. Henry S. Wright ; a 
M^aque Monk^ (Macacus cynomolgus) from India, presented 
by Mr. H. Jones 5 a Little Grebe (Podiceps minor), European, 
presented by Mrs. Johnson ; two Snowy Owls (Nyctea nivea), 
European, presented by Mr. L. W. Gardiner ; nine Red-bellied 
Newts ( Triton alpestris) from Tyrol, presented by Mr. P. L, 
Sclatcr, F.R.S. ; a Tamandna Ant<&itt[TamaMdmtetradactyla) 
from South America, purchased : an Ocelot {Pelts pardalis) from 
America, two Indian Cobras {Nlaia tripudians) from India, de- 
posited ^ a Geoffroy's Dove {Peristera geoffroH) bred in the 
Cardens. 
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youmal Of the Chmical Society, July, Thomas 

Camelley, B.Sc*, communicates the results of investigations 
rec^tly made by him, on the action of water and of various 
s^ne solutions on copper. Mr. Camelley has found that dis- 
tilled water dissolves an appreciable amount of copper, on 
standing in contact with the metal even for the comparatively 
short space of an hour. — Mr. M, M. Pattison Muir, F.R.S.E., 
gives the second part of a paper on certain bismuth compounds. 
There are also two communicatio^jis from Dr. Thudicum's Physio- 
logical Laboratory. The first is by Dr. Thudicum and C. T. 
Kingzett, on glycerophosphoric acid and its salts, as obtained 
from the phosphorised constituents of the brain. The second is 
by Dr. Thudicum, on some reactions of biliverdin. There are 
brides a note on the occurrence of benzene in rosin light oils, 
by Mr. Watson Smith, F.C.S., and a second paper by the same 
gentleman on a new method of preparing diphenyl and isodi- 
naphthyl, and on the action at a high temperature, of metallic 
chlorides on certain hydrocarbons. 

Gazzetta Chimica Italia na, Fasc. v. and vi. — The following 
papers comprise the contents of this number : — ^The inactive 
amylic alcohol of fermentation, by L. Balbiano. — An alkaloid 
which they found in spoiled Indian com and in stale maize 
bread, by T. Brugnatelli and E. Zenoni. The authors con- 
sider this alkaloid to be the cause of ** pellagra,” a disease 
which commits great ravages in Lombardy. — Concerning a series 
of compounds derived from ammonaldeh3rde, by R. Schiff. — On 
gelatine, considered especially as regards its reducing agency, by 
G. Bizio. — On the emission of nascent hydrogen from vegetables, 
by G. Pollacci. — G. Scurati Manzoni contributes two papers ; 
the firat, on th« action of certain reagents upon the principal 
organic colouring matters, is accompanied with extensive tables, 
which contain much valuable information ; the second treats of 
the employment of sodic hydrosulphite as a reagent in the analysis 
of the colours fixed upon tissues. — On the natural poison of the 
human body, by A. Moriggia. — Concerning the methods of pre- 
paring the iodides of potassium and sodium, and of potassic 
bromide, by P. Chiappe and O. Malesci. — Observations on a 
process for obtaining iodic acid, by causing chlorine to act upon 
iodine suspended in water, by G. Sodini. — On the precipitate of 
sulphur, by M. Sansoni andG. Cappellini. — A method for detect- 
ing the adulteration of plumbic iodide, by L. Alessandri and C. 
Conti. — A new reagent for the investigation and estimation of 
glucose, by A. Soldaini. 

Manoria della SoiUtd degli Spettrocopisti Itahani, May, 1876. •— 
Prof. Tacchini gives the statistics of soiar eruptions observed at 
Palermo in 1872. In 134 days of observation fifty- two eruptions 
were seen — twenty-four on the eastern limb and twenty-eight on 
the western, and none apparently occur within 40° of either pole. 
There also appears a detailed statement by Prof. Tacchini of the 
positions on which magnesium was seen on the limb during the 
months of August, September, and October, 1875. — Observations 
of the partial eclipse of the sun on September 29, 1875, tnade at 
Padua by Dr, Abetti. — Spots and faculre on the sun's limb, ob- 
served at Palermo ; the lines seen bright in tlie spectrum of the 
jets arc ^ lA, 1474, 4923, 5017, and sodium fines. A sheet 
showing the chromosphere on each day in August, 1S74, accom- 
panies this number. 

June, 1876. — Observations of spots and faculse made at Palermo 
m May, 1876, with a table showing the numbers of positions at 
which the b and 1874 line were visible at the limb. — Observations 
of solar protuberances from June 29 to December 11, 1875, 
showing the number in each i(p of the sun's circumference, their 
heights, and area. — A note by Father Secchi on the change of 
pouiion of the lines in the spectra of stars caused by their move- 
ment in space. In his experiments the author placed the vacuum 1 
tube for comparison in front of the object-glass, and he and his" 
assistants found the stellar and tube lines codd be made t6 change 
places by the motion of the telescope, and that the results by this 
method are not tr^worthy. The author then gives a list of 
stars with their motions as given by Huggins, Greenwich, Secchi, 
and Vogel, showing a great discrepancy between the observers. 
— On tM observation of the zodiacal light, made by Rev. Geo. 
Jones^ from April, 1853 to April, 1855, by A. Serpieri. About 
thir^-nine observations with the lat and long, of the place of 
the observer appear, together with other tables of the posidons 
of the li^t,ana a lengthy paper of remarks on the same. Draw- 
ings of the diromosphere tor September, October, and November, 
1^4, accompany the number. 
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July, *^7^1 comaieaceft With a continuation of A, Serpieri’s 
paper on the observation of the zodiacal light, by G. Jones. — 
Father Secchi contributes a second note on the change of posi- 
tion of the lines inatcUar spectra due to the motion of the stars. 
I’he author in this, as in the last note, throars doubt on the re- 
liability of the method in practice. — Observations of solar protu- 
berances made during the first half of the present year at Rome. 
This consists of a table showing the number of prominences 
seen on each icrj of solar circumference, the height, size, and 
area of the prominences, and the extension of facula.*.— Spectro- 
scopic and direct observations made at Palermo in the months 
of June and July, This paper includes a table showing the 
number of spots and faculx on each day, with notes of the posi- 
tions in which the b and 1474 lines were seen. 

August, 1876, contains three papers by Prof. Ricco, the first 
of considerable length, on the absorption spectrum of water, 
with a plate showing the method of experiment and the spec-^ 
trum of sea-water seen ; the second on the spectral study of 
the green of plants ; and the third on a new form of direct- 
vision spectroscope. In this new form the rays of light from 
the collimator pass through a prism of 6o‘^ in the ordinary way : 
they then fall on the side of a prism of 90®, having its base 
nearly m the same plane as that of the first ; they are thus 
totally reflected internally from the base of the prism, and 
emerge from the other face parallel to their original position. 

A IsiiUtto Lombardo di Sciam e Letiae, Kcndiconti. 

April-- July.-- A wntroyeisy which has been going on between M. 
Lombroso and a Committee of the Institute as to the poisonous 
n'lize and the disease of pellagra (in 
t lern Italy) IS referred to here, — In the treatment of vines 
with sulphur for oidlum, the destruction of the parasite has been 
shown to be due to formation of sulphydric acid. Whether 
the necessary hydrogen came from the oidium or from the grapes 
uncertain, till it appeared that grapes that were quite free 
rom the disease, gave sulphuretted hydrogen when sprinkled 
witn sulphur, M. Selmi proved the development of nascent 
iiyaropn froin mould, and M. PoUoni, having experimented on 
a number of plants now sprinkled with sulphur, gave sulphydric 

tSn'i. */ pr^uced in those parts in which the vegeta- 

tion is most active <m ibe floivcrs and young buds). I’Jants with 
sacc^rine fruit (as the vine and mulberry) do not produce it n 
greater quimtity than others. Tire author concludes from in‘ 

f nd of their growth, 
and as the result of physiological acts, produce hydrogen in the 

.v.aluable paper of sl,rtisties and information 
r^arding diplitheria in Milan, in the three. seats 1S73 187a 

to mere w l^'H’Acqu.T With reference 
to meteorological conditions, it is coneliidcd that neither tlie 
maximum nor the minimum of air prcssuie, of tompeiature of 
vapour tension .and relative moisture, seemed to have the least 
ind n'Jf® number of cases of diphtheri.a. In winter 

and autumn the number of individuals taken ill was less, but the 
less number of deaths was in spring and summer.-R Monte- 
grief — analysis of the phenomena of expression of 
g ei. ilie couFise of storms is studied bv M FmiAnf —In 

envelopes of ’some 

Lombardy. * Infusoiia, the fresh-water Rhizopods of j 


the Salpae, by reason of the provisional otgfans of many of 
their embryos. He emphasises the differences between the deve- 
lopment of the Salpie and the Ascidians, and, allowing that the 
viyinarous reproduction of the Salpm may account fot much, he 
minks that we are still considerably in the dark on the matter. 
He makes no allusion to the hypothesis that the lunicata may 
be degenerate Vertebrates.*— Ernst Zeller gives an account of 
the anatomy and life history of Polystofnum inte^errimum, a Ne- 
matode worm which inhabits the urinary bladder of frogs in its 
adult c<^ition, and is found in the respiratory cavity of tadpoles 
during its larval state. Migration takes place through the ^i- 
mentmry canal of the host when the frog has undergone its meta- 
morphosis ; some individuals become sexual while in the respi- 
ratory cavity ; these do not migrate, are short-lived, and do not 
appear to mature their eggs. 

Gegenbaurs* Morpkolo^ches yahrhuch^ vol. ii.. Part I,— Dr. 
von Ihering, of Gottingen, has an important article on Gastero- 
pods, expounding the structure of the opislhobranchiate Tethys 
Itporina^ and making deductions equally unfavourable to the 
views of Prof. Huxley on morphology, and of Haeckel on 
phylogeny. He sees no ground for believing that the larval 
velum is the fore part of the epipodium, and expresses his asto- 
nishment that Prof. Huxley’s paper on the morphology of the 
wphalous mollusca should be deemed authoritative. Haeckel’s 
dogmatic system of phylogeny is stated to be not in accord with 
facts as regards the mollusca. The author believes that the 
{^osobranchiate Gasteropods are derived from segmented worms, 
the opisthobranchiates from flat worms,— -R. Hertwig endeavours 
to unify the differences in the structure, behaviour, and mode of 
formation of nuclei. — A brief contribution on the Coelenterata, 
by G. v. Koch, is noticeable as describing a mesoderm in Hali- 
sarca. Dr. W. Rolph has a long account of Amphioxus, in- 
creasmg its abundant literature by nearly eighty pages, illustrated 
by three plates, lie claims to have made it clear that its bod? 
cavity, formed by the downgrowth of lateral lobes, is a respi- 
ratory cavity, homologous with the perivisceral chamber of as- 
cidians, with the respiratory cavity of the tadpole, and the gill- 
cavity of sytnbranchii. He strongly objects to the identification 
ot this chamber with the proper body-cavity of Vertebrata, 


Pr^r^ vol. xxvii., Part 2. — 
Stio» to 1**“ ““i«^^witlt’a*very interiling 

beautUul ficures^ Holothurians, accompanied by 

an^ stages of 

be mentioned ihi* Among his conclusions may 

of tho^nto^rm mesoderm arises entirely out 

the subcutaneniifi off motile cells from which 

and parts of the the prinoaiy alimentary canal, 

species underiroec formed; the first-named 
the transformitiow tliesecond incompletemetamorphosis ; 

metamorphosi<L Lchmoderm larvoe can only be regarded as 
lM$kjr, of Ra^ n w alternation of generation*. -ProC Sa- 
of Sa^a * monograph of the development 

the organs. At th? ‘'“"’/acundation to the establishment of all 
^ence which embrvrf ^wcusse* the 

SriDte. He shows tZw^ afo^ as to the true position of the 
M.the mantle and foot nT*? . ** wovisional organs as well 

no way homoWolu^? JP mollnsca. The ceUulose test 
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SOCIETIES AND ACADEMIES 

Ix)NDON 

Entomological Society, October 4, -Sir Sidney Smith 
Saunders, C.M.G., vice-president, in the chair.— M. Alfred 
I reudhomme de Borre, secretary of the Belgian Entomological 
bociety, was elected a foreign member.— Mr. Bond exhibited 
varieties of Ilepialus humuU and Rpunda lunuUnta. and also 
specimens of the new Tortrix inipuana), all taken 

near Loch Lagganby Mr. N. Cooke. -Mr. Forbes exhibited a 
weevil (evidently not indigenous to Britain) taken alive among 
some orchids at Highgate. Mr. Pascoe pronounced it to be a 
species of Cholusy a South American genus, for which he pro- 
posed the name of C. Forbesii.-^Mr. W. Cole exhibited numerous 
bred specimens of hunonios angular ta, showing differences in 
coloration according as the larvae had been fed on oak, hawthorn 
lime, or lilac, — Mr. Enock exhibited microscopic slides contain- 
ing some beautiful preparations of minute species of ffymenop^ 
fr/'/?.— Mr. Frederick Smith communicated Descriptions of new 
species of Ciyptoceridaj belonging to the genera Cryptocerus, 
Meranopiust and Cataulacusy* accompanied by figures of the 
several species. The author gave some interesting particulars 
relative to the Iwbits of these insects, especially of Meranoplus 
tninidinsy which constructs its formicarium in the thorns of a 
species of Acacia. These thorns were some 4 or 5 inches in 
length, and at a distance of about half an inch from the pointed 
end, a small round hole was made for ingress and egress to and 
from the nest. The thorns contained a kind of spongy pifii in 
which the channels and chambers of the nest were constructed. 
—A catalogue of the British Ilemiptera (Heteroptera and 
Homoplcra) compiled by Messrs. J. W. Douglas and John 
Scott, published by the Society, was on the table. 

Manchester 

lAer#^ «ad Phflosophical Society, October 3.-Rev. 
WUlwtn Gaskell m the chair. — On the action of water and saline 
toltmoos Mon lead, Part a, by M. M, Pattison Muir, F.R.S.E,, 
Asiutant Lecturer on Chemistry, Owens College, ft appears 
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to be shown by Mr. Muir’s experiments that the solvent action of 
dilute saline solution upon lead tends to attain a maximum when 
large surfaces of liquid are exposed to the surrounding air, and 
when the volume of liquid is large in proportion to the surface 
of lead exposed. Further, that under these conditions, and in 
the presence of those salts which aid the action — especially 
nitrates and more especially ammonium nitrate^the quantity of 
lead dissolved increases in an increasing ratio with the time 
during which the action is allowed to proceed. 

Paris 

Academy of Sciences, October 9.— Vice-Admiral Paris in 
the diair. ^e following papers were read : — On the absorp- 
tion of free nitrogen by the immediate principles of plants, under 
the influence of atmospheric electricity, by M. Berthelot. He 
used, this time, the we^er normal electric tension in the atmo- 
sphere. One dosed tube of thin glass was indosed in another. 
In the former was a roll of platinum joined to a conductor dec- 
trifled by the atmosphere (at a height of 2 metres), while a thin 
sheet of tin round the outer tube was connected to earth. Into 
the annular space was (previously) introduced pure nitrogen or 
ordinary air, along with moist strips of blotting paper or a few 
drops of syrupy solution of dextrine. Twdve tube-systems, 
varying as described, were connected in position, from July 29 
to October 5 ; the mean electric tension being that of 34 Danidl 
elemen^ but oscillating from + 60 Dio — 180 In all the 
tubes nitrogen was fixed by the organic matter — one to several 
millimetres per tube. In two cases green spots of microscopic 
algse were found on the strips of moist paper in nltr<^n 
tubes, showing a greater fixation of nitrogen in these. The 
experiments indicate an influence, little suspected hitherto, 
in v^etation. — Note on capillary affinity, by M. Chevreul. The 
name comprises all cases of union of a solid with a gas, a 
liquid, or a body held in solution by a liquid, where the solid 
retains its apparent form. The present note refers to action of 
massicot or calcined lithaige on lime, strontium, or baryta water. 
The facts of capillary attraction are specially important for agri- 
culture. — On the action which boric add and the borates exert 
on plants, by M. Peligot. French beans watered once with 
solutions of borate of soda or potash, or boric add, soon 
withered and died. He doubts if a substance so deleterious to 
plants can be quite innocuous to animals, where used to pre- 
serve meat. — On the reciprocal action of oxalic add and mono- 
atomic alcohols, by MM. Cahours and Demar^y. Where 
oxalic add is caused to act on a mixture of propylic and isopro- 
pylic alcohols, propylic oxalate is produced almost exclusively. | 
If the corresponding alcohols be extracted from this mixture of | 
oxalates by saponification, a mixture rich in propylic alcohol is 
had, whic^ etherified anew by oxalic add, furnishes oxalate of 
piopyle almost pure. Hence we have a very simple mode of 
separation for two alcohols, whidi it would be almost impossible 
tos^arate Iw present processes. — On the stercoral anguillule, by 
M. Bavaz. This is the nematoid found in the stools of patients 
subject to dianboea of Codiin China. It is closely related to 
the Rhabditis ttrruola, Dujardin. It has been met with in the 
stomach, pancreatic duct, choledochus, hepatic duc^ and the 
walls of the gall-bladder, and in at least tlurty patients.— -On 
the flow of blood by tubes of small calibre (transpirability of 
Graham), by M. Haro. Heat accelerates the flow of dcfibri- 
nated bloo^ and more so the richer the blood is in corpuscles ; 
on serum heat acts much af on distilled water. Defibrinated 
blood which has had a current of CO^ passed throtmh it some 
time, and has then been filtered throu^ fine linen, flows more 
slowly than the same blood made rutilant by decantation in 
free air. Sulphuric ether, containing no trace <n alcohol, retards 
the flow of defibrinated blood, serum, and water. Chloro- 
form retards the flow of water and serum, while it favors that 
of defibrinated blood. These facts have important pfaysiolo^cal 
beasts.— Geological study of the prehistoric grottoes of Gre- 
aulx, in their relation to thermal waters, by M. Saubert. The 
latter are shown to be the cause of the former.-— New observa- 
tions on the Phylloxera of the oak, compared with that of the 
vine, by M. Balbiani The new facts prove a great rescmbUncc 
between the two in their habits and tne |4ienomena of their re- 
production. —Results obtained in treatment of phylloxeriscd 
vines with sulphide of carbon ; measure in which tms treatment 
should be applied, by M. Allies. — On the otden and classes of 
certain geometrical positions, by M. Halpbcn.— Determination 
of nitric Acid in organic substances; chemical comporition ^ 
certain gun-cottans, by MM. Champion and Pellet Oigsnic 
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nitaigea ate completely leduced, in evliai 
ewdWmi^ by fenoBS salts, and nitratS Btem 

to aetennine the mtrqgen, the authors adopt a modification o 
the process of Pclouze or Schloesing. The composition assignee 
to guQ-wtUm conesponds to the pentanitrooellulose of Pelouse 
J^4 Hi60i 55N0«, not trinitrocellulose (Abel).— On the limit 
fire-damp explodes, and on new properties 0 
wladiam, M. Coquillion. The first limit, with excess of fire 
aamf, if i of fire damp to 6 of air ; the second, with excess 0. 

I of fire-damp to 16 of air. Paltadinm may with impunit 
be raised to a red heat in one of the most detonant mixture* 
known. —Note on the crystalline form of melinophane, by M 
Bertrand. — ^The formula of seicdies, by M. ForeL 

Geneva 

Society of Physica and Natural History, September 7.— 
M. Raoul Pictet described observations by him made on an in- 
termittent fountain m the neighbourhood of Vichy, department 
of Allier. The case under consideration docs not belong to th< 
clap which may be accounted for by the ordinary explanation ol 
a siphon chatgtng and discharging itself subterraneously. Th< 
fountain is here projected at intervals from an artificial vertical 
^Ic pierced in the ground to the depth of more than too metres. 
Other borings made in the locality tend to prove that there 
exists at that depth an underground collection of water, undei 
pressure, which permanently maintains the level of the water in 
the tube at three or four feet below the level of the ground. Ag 
intervals occurring four or five times during the day, bubbles off 
gas begin to rise in the liquid ; then, in the space of two| 
seconds, the water rushes out in force, and for a certain time to| 
a height of twelve metres. No siphon hypothesis can be| 
appU^ to the locality ; the phenomenon must be explained by^ 
a mechanical action of another kind. M. Pictet supposes the* 
pressure of the subterranean gas to accumulate above the surrace| 
of the water underneath. In certain places the surface of the| 
earth above may present hollows the upper part of which is at a , 
higher level than the lower orifice of the tube. The pressure 
increasing, gas may then enter the tube, diminishing the pressure 
of the liquid, which causes equilibrium with the subterranean 
pressure, and effecting an emiMion of water which will last 
until that equilibrium is restored. M. Pictet has devised an 
apparatus to prove his theory and which completely illus- 
trates it. (Vide Archives des\ .lienees Physiques et Naturelles, 
September, 1876.) ^ 
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THURSDAY, OCTOBER 26, 1876 

WEATHER CHARTS AND STORM WARNINGS 

Weather Charts and Storm Warnings, By Robert H. 
Scott, M.A., F.R.S., Director of the Meteorological 
Office. With numerous Illustrations. (London ; 
Henry S. King and Co., 1876.) 

« 1^0 you understand these Isobars on the weather 
VJ charts ? ” we asked an amateur meteorologist who 
was showing us the curves which represented his own 
barometrical observations. Well, I cannot say I do,” 
he replied ; ** they are very interesting and curious, 
twisting one day one way, next day another way, and the 
third day turning all round.” It is this not uncommon 
ignorance which the Director of the Meteorological 
Office seeks to dispel. His object is ** to explain to the 
reader what he can learn from a careful study of the 
information published in the newspapers or in the daily 
weather reports,” and for this end he has ‘‘attempted to 
give to the public an account of the actual state of our 
knowledge at present.” He then exposes to public gaze 
all the mysteries of the Weather Office j he draws aside 
the curtain, and shows us 

His “ copper- plate, with almanacks 
Engraved upon ’t, and other knacks j 
^ Hts moonclial, with Napier’s bones, 

And other constellation stones.” 

The following are among the most important of these 
talismans : — The cyclonic law of the northern hemi- 
sphere— that if we turn our backs to the wind the higher 
barometer will be on our right hand, the lower baro- 
meter on the left ; that the force of the wind is connected 
with the closeness of the isobars to a considerable ex- 
tent ; that we never have a storm unless the difference of 
pressure at two stations in the British Isles is less than 
half an inch of mercury. That cyclones proceed, in 
general, eastwards, their approach being frequently 
heralded by a tendency of the isobars to form closed 
curves ; and that this is first seen in most instances 
towards the west coast of Ireland. These conclusions 
differ little from those which Dr. Lloyd deduced in 
1854 from his study of atmospheric variations in Ireland. 
Anti-cyclones which have their greatest pressure at the 
centre are most frequently connected with light winds 
and fine weather. 

All the deductions arc illustrated by charts and curves 
from self-registering instruments, which enhance the 
value of this useful little volume. 

however, is more interesting than' to see how 
e theories of meteorological writers for the last half 
century stand the test when confronted with the daily 
o servation and practical application of facts. We can- 
^ meteorology without finding all the 

crihftH^ ^omena of varying atmospheric pressure as- 
on^ o ^ f of the sun's heat in producing vapour 

.Lw 


meter is said to fall 


^ » couniry oemuse it is warmer 

air overflowing^uJi®"'^”? counttiai, the more expanded 
towaM, the cowZl a «P?“ w®ions> 

U SKSer barometer riieaj 

^ “ *««mted from the 
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colder to the hotter region. But the moft important of 
all movements admitted by every one were the polar and 
equatorial currents. The chief of the Meteorological 
Office treats the views of the great authorities to whom 
we have referred, in the following manner t — 

“ For many years it has been the fashion to say that 
all cold winds flowed from the poles to the equator, fbrm- 
ing the so-called polar currents, and ^coming the trade 
winds when they approached the tropics, while the warm 
winds flowed from the ejiuator to tue pole, forming the 
equatorial currents or anti-trades ” (p. 20), 

It is very like heresy to speak of the fashion ” and 
the “ so-c^ed polar currents,” when their existence has 
been an article of faith accepted everywhere. It ii true 
no one could say he had observed these currents ; and 
we, who have sought for them in our own latitudes and 
within the tropics, have insisted that they were neither to 
be seen nor felt where their effects were supposed to be 
the greatest. No doubt one of our greatest writers on 
this subject put the equatorial atmosphere into one cylin* 
der, surrounded by warm water, and the polar atmosphere 
into another, with an ice-cold jacket, and shewed that if 
the stopcocks preventing communication at the top and 
bottom of the two cylinders, that is, the upper and lower 
passages from the equator to the pole, were openedi the 
currents referred to could be made visible. This, we 
think, is an illustration of what Mr. Scott, immediately 
after the passage quoted above, refers to as “right in 
principle.” The atmosphere has also been supposed to 
have an upper surface like a lake, down which the ex- 
panded gases slide. Every condition in nature*— density, 
distance, temperature, viscosity (besides those unknown 
to us) have been under-estimated, exaggerated, or 
neglected. 

The author's conclusions, from his long watch of atmo- 
spheric variations, are somewhat different. He says ; — 

“ The motions of the atmosphere arc found to be 
mainly regulated by the distribution of barometrical 
pressure over the globe, the particles moving from the 
regions where the pressure is high to those where it is 
low,” &c. (p. 21). 

“ Wind IS always connected with some disturbance of 
the pressure of the atmosphere, and it will be at once 
understood that its existence is due to the tendency of an 
elastic fluid like air to regain the condition of equilibrium 
from whence it has by any means been disturbed," &c. 
(P- 27). 

These conclusions are just the reverse of those usually 
entertained, especially with reference to tropical cyclones 
where the diminution of central pressure is attributed to 
the winds, and the movement in which is illustrated by a 
whirlpool caused by the difference of velocities, or oppo- 
site directions of motion of contiguous currents of water. 
In the cyclones of these latitudes we must suppose Mr. 
Scott to give, as the result of his experience, that the 
winds follow and do not precede the diminished central 
pressure. 

In whatever way the subject is considered there will 
always remain many facts to some of which the author 
alludes, which cannot easily be explained by the action of 
cyclonic winds as causes of diminished pressure ; and in 
these cases the question arises, what is the cause of the 
latter ? This is no mere idle question, it is cetmf cted with 
the whole subject of weather prediction. 
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ThuS| we may ask, with a fluid so mobile as the air, 
why are there atmospheric basins at the centre of which 
during months the mean pressure is half an inch of mer- 
cury below that in neighbouring regions ? Why, in all 
the disquisitions on fluid equilibrium, are the constant low 
pressures in the antarctic regions south of 60® neglected ? 
How shall we account for the permanent barometric 
depression in the neighbourhood of Iceland referred to 
by the author (p. 74) ? And to come to our own country, 
how will cyclonic ninds explain the fact that the pressure 
of the atmosphere diminishes on the average of the whole 
>car at the rate of one- tenth of an inch of mercury for 
4° of latitude as we proceed northwards, and increases at 
the same rate as we move southwards ? 

There are evidently atmospheric conditions with which 
we are unacquainted and for which no parallel can be 
found by experiments with air shut up in a box, in which 
it has been ** the fashion ” of some meteorologists to tra- 
vesty our atmosphere. The variations of temperature 
and vapour tension which have been employed to explain 
everything occupy a very subsidiary place in weather pre- 
dictions. Yet fhe effects of varying temperature on our 
atmosphere are to a great extent unknown to us ; the 
only action taken into consideration has been that con- 
nected with expansion; but even expansion may affect 
properties of the atmosphere which have not as yet been 
investigated. Thus we know that the magnet which is 
expanded by heat loses magnetism, but of the way in 
which heat may affect the magnetism, the electricity, and 
the viscosity of the atmosphere we know nothing, and we 
are equally ignorant to what extent the pressure of the 
atmosphere may be affected by its varying electric state 
through humidity or otherwise. The satisfaction with 
which insufficient hypotheses have been received has re- 
tarded the progress of research for other causes ; and it 
is a good sign of future advancement that a practical 
meteorologist like the author has left boldly the beaten 
track and given indications that we must try elsewhere. 
Returning to the practical view, Mr. Scott says : — 

** Various theories have been propounded to account for 
storms . . . but none of them have met with general 
acceptance as yet. We must, therefore, only take things 
as we find them, and endeavour to make the best of 
them " 28). 

This, in all senses, philosophic view of the subject, is 
also that of necessity— to make the best of what we know. 
To do this the author points out the importance of having 
more stations and more telegrams. As the great mass of 
storms approach us from the west, more stations are 
required, especially on the west coast of Ireland ; stations 
also are required in the interior for the purpose of ascer- 
taining the rate of progress of any threatening signal. 
This demand, there can be no doubt, will be granted, 
together with the means to procure any telegrams which 
particular cases may seem to require. 

When we remember the great advantage of these 
storm warnings, not only to ourselves, but, as Mr. Scott 
has shown, especially to the ports on the western littoral 
of Europe (where our sailors and ships are also to be 
found), we trust every means will be given to make them 
more certain. 

Though the Director of the Meteorolc^cal Office is 
forced to employ the knowledge he now has, he does not 


seem to feel less the necessity of obtaining more. Ir 
spite of the large proportion of successful warnings, he 
says, in the conclusion of his work, that weather tele- 
gmphy is « a branch of investigation which can hardly be 
said to have got out of the leading strings of infancy as yet 
(p. 146). Although the infant stumbles little, all things con- 
sidered, yet some astonishment has been expressed that 
it has not grown more rapidly.^ This astonishment, we 
believe, has been due in part to an underestimate of the 
labour and difficulties connected with meteorological re- 
search. Every one considers he can commence as master 
in this subject, if he has only the observations or the 
instruments to make them with. This error is not con- 
fined to those ignorant of all science ; it is partaken by 
many men eminent in other departments, who would 
smile if their own subjects were treated in a similar way 
by any tyro, whatever his knowledge otherwise. The 
low view thus taken of the qualifications necessary for 
successful inquiry in this branch of science has certainly 
not been supported by the results of importance which 
should have been so easily obtained, although meteor- 
ologists have counted in their ranks some of the most 
eminent mathematical physicists. 

One of the great causes of the slow growth of meteor- 
ology is to be found in the long, laborious, and, not un- 
frequently, unfruitful calculations necessary in seeking 
laws from great masses of observations. The results 
obtained, if the inquiry has been successful, may be cx- 
pressed in a few figures, which may not appear to have 
the slightest practical value. Few men qualified to 
direct the lines, and to devise the methods, of investiga- 
tion have the time to devote to such ungrateful, and to 
a great extent mechanical, work. Hence the readiness 
with which speculative views, chamber theories, have 
been proposed instead, and these, when supported by 
men of talent, have made research to appear unnecessary 
or have thrown it into false channels. 

Meteorology, it appears to us, will be best advanced 
by neglecting at present all theories, unless as far as they 
indicate new objects of investigation ; and by the devo- 
tion of qualihed workers, each searching in his own way. 
Also it should not be forgotten that it may not be possible 
to tell, a priori^ in what direction the laws are to be 
sought, on which satisfactory weather predictions may be 
founded. It may ^be in some connection between the 
variations of the earth^s magnetism and those of our atmo- 
sphere that warnings which will outrun the telegraph may 
be found ; or it may be in some apparently insignificant 
fact discovered in a neglected corner. All the knowledge 
we now possess in meteorology would be practically^ 
valueless for storm warnings but for the useless-looking 
experiment of Oersted with a magnetic needle and an 
electrical current 1 

We should notice a few cases in which, it appears to 
us, some slight changes may be made with advantage in 
a second edition of the work before us. In his desire to 
be brief, the author has not been quite exact in his 
remarks on the dry and wet thermometers 5 thus, p. 5 : — 

** Suffice it to say, the greater the difference betwew 
the readings of the two thermometers, the drier the air, 

X Mr. Scott girct a Ublo ibowing that ia 2873 and a874 
juftified by fttbaequoataAles 45*3 timet m a hatred, Md 
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and when the two thermometers read alike, the atmo- 
sphere is exceedingly damp.” 

This statement is not Hkely to give any very definite 
idea of the conclusions which may be drawn from the 
readings of the thermometers, and the difference may be 
less at one time than another, and yet the air be “ drier.” 

In cyclonic systems, the author says, “ the air circulates 
more rapidly [than in anti-cyclonic], causing strong 
winds, and appears to flow in towards the centre, so that it 
must naturally be supplied from below and ascend in the 
centre.” Here the rapid circulation of the air is said to 
be the cause of the wind. It is also said elsewhere that 
it is calm in the centre. Is it meant as a result of obser- 
vation that the air flows towards the centre ? and is it a 
result of observation that the air (naturally or not) rises 
in the centre ? 

We have already alluded to the little use of the tension 
of vapour in “ storm warnings.” With reference to one 
case, we find : The absence of rain is very noticeable 
during the early period of the gale ; the reason for this 
absence can be seen from the fact of the great dis- 
tance [on the curves given] between the wet and dry ther- 
mometers.” The difference is about 3® with the dry 
thermometer near 50°, and the wind blew pretty steadily 
from S.S.W. for twenty hours ” (p. 68). If the fact that it 
did not rain was an unusual one under the circumstances, 
and if that depended on the difference of the thermo- 
meters, the question seems to us only changed to what 
was the reason of the difference ? 

We do not always read the curves as the author has 
done, nor always agree with his reasoning from them • 
and in some cases, as p. 72, where one cyclone has 
passed eastwards, north of a station, leaving a N.W. 
wind, and is followed by another also passing north, the 
author has not made it very clear why the wind should 
back to S.W., to S., and S.E., through the action of the 
S.E. wind of the second cyclone meeting the N.W. of the 
first 

These queries and suggestions do not affect the general 
character of the book, which we can recommend as a 
useful and instructive companion in the study of weather 
charts, and for the comprehension of storm-warnings as 
they are issued from the Meteorological Office. It is 
much to be desire4 for the many who will not read this 
work, yet cast a curious eye on the isobars in the news- 
papers, that some condensed statement of the general 
rules should occasionally accompany them. 

John Allan Broun 


OEIKIE^S GEOLOGICAL MAP OF SCOTLAND 

Scotland. By Archibald Geikie, 
F.R.S., Director of the Geological Survey of 
Gotland ; Murchison Professor of Geology and Mine- 
« University of Edinburgh. (Edinburgh 

and London : W. and A. K. Johnston, 1876.) 

O INC E the publication of the last edition of the sketch- 
i Muichison and Prof, Geikie, no 

K ScoUand has, so far as we arc 

skctch-map* 

racks guides to localities where minerals and i 

to be found, than afforded any clue to the sub- j 


divisions of geological time represented by our ancient 
formations. During the last twelve years, however, mate- 
rials have been accumulating which have daily rendered 
the sketch-map more and more inadequate to the purposes 
for which it was originally designed, and it had obviously 
become necessary either to issue a new edition, or to 
" reform it altogether.” Considering all things, and espe- 
cially that he could no longer avail himself of the co- 
operation of his late colleague, Prof. Geikie has, wisely we 
think, decided on the latter course. The comparatively 
large scale adopted (ten miles to the inch), gives room for 
a number of details which had to be omitted from previous 
maps. 

The publication, for the greater part of the south ot 
Scotland, of the Geological Survey MapS^on the scale 
of one-inch and six- inches, reduces to some extent the 
operations of the compiler to the selection of as much of 
the details as his map gives him room to insert At the 
same time there are many points regarding the relations 
of distant deposits which can be better seen on reviewing 
the work as a whole than during the progress of detailed 
mapping, and on some of these, as we shall presently 
point out. Prof. Geikie takes up an independent position. 

The northern half of Scotland is in a very different 
state as regards our knowledge of its geology. Here and 
there, it is true, competent observers have selected choice 
bits, and have worked them out with a thoroughness that 
leaves little to be desired. But a great part of the High- 
lands is still unknown to geologists, or only known in so 
far as concerns its comparatively simple glacial pheno- 
mena. For this region we have to consult ‘‘geognostic 
travels” of the beginning of the century, and put the best 
construction on them that we can. It is not, therefore, 
to be wondered at that this portion of the map is some- 
what vague. The metamorphic rocks of the Highlands 
offer difficult problems to the chemist and physicist, as 
well as to the geologist ; and whoever attempts to unravel 
their structure as a whole, must probably be content to 
work for some years in the dark, and with the conscious- 
ness that he may not see the issue of his own labours. 

Till recently the Southern Uplands were pretty much 
in the same state as the Highlands, but the detailed work 
of the geological survey, and a few private observers, has 
filled up this great blank and rendered possible a com- 
parison of the structure of the Silurian rocks there with 
those of England and Ireland. On the map now before 
us, are laid down, for the first time, all the more im- 
portant graptolite bands which for a hundred miles, at 
least, appear at intervals among the upturned Lower 
Silurian strata between the Rhinns of Galloway and the 
Tweed, while a marginal section expladns how the Llan- 
deilo beds, after folding over and over, are unconform- 
ably succeeded near the northern edge of the uplands by 
Caradoc basins, and on the south by rocks supposed to 
be Upper Silurian. It thus appears that on the fouthem 
side of Murchison’s “ axial beds ” only a small part of 
the northern series is repeated, the place of the Moffat 
shales not being reached at the point where the Upper 
Silurian rocks begin. 

North of the Uplands a notable feature of the new map 
is the rearrangement of the Old Red and Carboniferous 
boundaxy-line. The identity of the bright-red, sharp, 
siliceous sandstones below the cement-stone^eries of the 
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Lower Carboniferous group with the sandstones answering 
to the same description that rest unconformably on the 
Lower Old Red of Forfarshiire is regarded as established 
notwithstanding the occurrence in their associated lime- 
stones (in Nithsdale and elsewhere) of carboniferous lime- 
stone fossils. This bold course may be taken as a protest, 
on Prof. Geikie^s part, that such questions are not to be 
settled on palaeontological grounds alone. 

Along the southern edge of the Grampians the present 
map shows that the fault which for a long distance 
separates the Silurian slates from the Old Red Sandstones 
and conglomerates, runs all the way from Strathearn to 
Glen Esk (a distance of about fifty miles), within the old 
red area. Here then we have a noble exposure of the 
base of that formation abutting against its Silurian shores ; 
and we learn from its interbedded igneous rocks and 
trappean conglomerates, that even thus early, volcanic 
activity had set in on the margin of the Highlands. As 
far north as the Orkney Isles, the sub-divisions of the old 
red have been re-arranged, Prof. Geikie having himself 
observed the unconformability of the red sandstones 
(Upper Old Red) on the Caithness Flags on the west 
coast of Hoy. 

In the Silurian Highlands many of the'chief folds and 
variations of the metamorphic rocks are clearly indicated, 
and old mineralogical observations are corrected, largely 
through Prof. Geikie's own frequent traverses. The 
Laurentian and Cambrian rocks of the north-west coasts 
and islands seem to have suffered no changes since the 
publication of the sketch-map, except slight rectifications 
of boundaries required by the larger scale. 

Much light has been thrown within the last few years 
on the mesozoic and tertiary rocks of the Moray Firth, 
Skye, Mull, and Arran, and this new information has 
been skilfully embodied in the map. Besides his own 
work in this department Prof. Geikie justly acknowledges 
his obligations to Ramsay, Judd, Bryce, and ZirkeL 
It has been found possible to indicate at least two 
phases of the Glacial epoch, that of the main extension 
of the ice-sheet, and that of the later local glaciers. Of 
the direction of the ice-flow during the former phase an 
idea may be gathered from the arrows denoting observed 
glacial strisB, while the moraines of the later period are 
shown by a neat system of stippling. Both in the High- 
lands and the Southern Uplands the number of valleys 
containing glaciers seems to have been very great. Scot- 
land must have been a magnificent country for tourists in 
these pre-historic times. 

In conclusion, we need only say that geological 
students have now in their hands a portable map 
that will 8up|fly them with much valuable information, 
and with suggestions equally valuable with regard to 
porobiems awaiting solution. Prof. Geikie is to be con- 
gratulatdCI on the successful completion of a task for 
which he was peculiarly qualified, both by his position as 
Director of the Survey and by his thorough acquaintance 
with the minutest details of Scottish gtologf, R. L« J. 


OUR BOOK SHELF 

Boktnicai Reminiscences in British Guiana. By Richard 
Sohomburgk. (Adelaide : 1876.) 

The able an# indefatigable superintendent of the Botanic 
Garden at Adelaide was appointed, many years since, by 


the Prussian Government, naturalist to the Boundary 
Expedition to British Guiana entrusted by the British 
Government to his late brother. Sir Robert Schdmburgk ; 
and in this small, but extremely interesting volume, he 
gives an account of that “ El Dorado,^^ as he appropriately 
terms it, of tropical botany. Dr. Schomburgk^s descrip- 
tion of the floral treasures of the district, and especially 
of the Roraima mountains, where forms of the most won- 
derful beauty unfold themselves at every step, and 
undergo the most rapid transformations with every 
change of altitude, are enough to make the mouths of 
stay-at-home botanists water. The expedition was not, 
however, without its difficulties and dangers. On the 
Roraima mountain, which rises to the height of about 
8,000 feet a few degrees north of the equator, the humidity 
of the air was so great that the artist who accompanied 
the expedition found sketching on the saturated paper 
impossible, while the powder in a loaded gun became 
changed, in a few hours, into a greasy mass. The ascent 
of the upper part of this mountain chain was a feat 
worthy of the most enterprising members of the Alpine 
Club. A perpendicular wall of sandstone rock, 500 feet in 
height, had to be sealed by the entire party by means of 
the^ net-work of climbing plants which covered it ; the 
giving way of a single root would have involved one or 
more of the party in certain death. The account of 
this exjicdition dissipates the idea that food is every- 
where abundant within the tropics, even in thickly- 
wooded and well- watered countries. For days together 
the party saw no mammals or birds, and were reduced to 
the point of starvation from the absence of all esculent 
vegetables. One obser\'alion of Dr. Schomburgk’s is im- 
portant, as being at variance with our modern theories 
regarding the purpose of the bright coloration of flowers. 
Near the summit of the mountain range, where the earth 
was carpeted with flowers of gigantic size, of the gieatcst 
brilliancy of colour and delicacy of scent, “it appealed 
almost as if this boundless abundance of flowers com- 
pensated for the total absence of animal life ; all was 
wrapt in deep solemnity ; not even a gorgeous humming- 
bird or a graceful honey-sucker was seen fluttering 
amongst the flowers.” Has this singular observation 
been confirmed by other American travellers ? Dr. 
Schomburgk’s observations were not entirely confined to 
the flora of the country. While stopping at a Warrau 
settlement on the Banma river, he records the curious 
fact of a young woman nursing at one breast a child and 
at the other a young monkey ; and states furthermore, 
that he has seen, “ with the exception of the carnivorous, 
all kinds of animals suckled and reared by Indian 
women,” While ascending the Roraima mountains his 
attention was arrested by rows of Indian hieroglyphic 
writing on the sandstone rock, roughly representing, for 
the most part, the human form, kaimans, and snakes. 
There is one defect in this interesting volume, which 
should have been rectified before going to press. Either 
from want of exact knowledge of the language on the 
part of the author, or from the deficiencies of a colonial 
printing-office, many of the sentences are so inaccurately 
worded as to be barely intelligible. A. W. B. 


LETTERS TO THE EDITOR 

\The Editor does net hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, 
or to correspond with the writes of rejected manuscripts. 
No notice is taken of anonymous communications.} 

On the word “ Force ” 

In the Timed leport (Sept. 9, 1876) of Prof. Tait*g lecture at 
Glasgow on Forc^ it ^ stated that “ the lecturer showed how 
the incorrect phjrsical ideas of Leibnitz, and some of his fol* 
lowers, had iutTMUcad the terms vis vwa, vis mortuOf and 
aecderairia,*' and Uiat these terms wete found also in Engllili 
works. We may add that, until quite lately, Cambriige treatises 
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onMech«nici#lway$ used the expretsioM/'acMletating force" 
moving force” (to the great confusion of learners), with 
Jhe noteworthy exception irf Sandeman’s » Motion of aParticle," 
where “effect” tiicd for “force.” So troublesome and 
mialeadincr was this terminology found for students that one 
well-kno^ Cambridge writer m a little work on Dynamics, 
introduced it in a way which reminds one of the trembling and 
caution with which Sidney Smith brought the word “meta- 
physics ” before his audience at the Royal Institution. But these 
authors could claim the venerable authori^ of Newton for those 
terms; and if they had taken care to introduce them in the 
exact *way in which he does, no difficulty would have ensued. 
Unfortunately, until Mr. P. T. Main edited Newton’s “Sec- 
tions” our e ditions of that work began with Lemma 1 ., and 
ignored his “Definitions” and “Laws of Motion.” In the 
“Definitions” Sir I. Newton tells us that the term “ accele- 
rative force ” is used as an abbreviation for “the accelerative 
quantity of a force,” or the velocity generated by it in a given 
time ; and the term “ moving ” or “ motive force ” as an abbre- 
viation for “the motive quantity of a force,” or the momentum 
generated by it in agiven time ; and if these expressions had always 
been explained in this way, i.e. as signifying what may be called 
the velocity-effect and the momentum-effect of a force, there would 
have been no room for misconception and no need of cautioiiinff 
the learner against the notion that there were two different kinds 
of force. Perhaps with regard to Leibnitz it may be questioned 
whether his physical ideas were so incorrect, and whether he 
may not have used the terms icferred to in the same way that 
Newton did, viz., as abbreviations, and so as to embody the notions 
of the different ejects of a power or influence on the motion of a 
body, via, its work-effect, its momentum-effect, its velocity- 
effect, &c. It must, however, be allowed that the term “ con- 
servation of force*' (originally it seems due to Helmholtz) is very 
misleading, for a meaning of “force” is therein required whicn 
is not included in the original dynamical ideas ; and the 
notion intended to be conveyed could only be given by a new 
term, “ energy,” or work-power, with its attributives actual and 
potential But, after all, tlie whole controversy on the word 
“force ” is as to the method of measuring* a pressure or tension ; 
if we regard the time of the action, the effect is represented by 
the momentum ; and if the space through which exertion is 
made, the effect is represented by the work.^ Either of these 
would then measure “ force,” and there would be no inaccuracy 
if careful explanation were given as to the method used and the 
sense of words. W. P, O. 

Arnesby, Rugby 

P.S. — In Prof. Tait’s view of “force” is there not a con- 
fusion between k’in^ a mere rate and dein£ measured by a rate ? 

[Our correspondent refers merely to the short abstract given 
by the Times of Prof. Tait’s Lecture. Some of his remarks W’ill 
be found inapplicable to the fuller report in our own pages. 
—Ed.] 


Mr, Wallace and his Reviewer 

In Nature, vol xiv. pp. 188, 189, in a review of Mr. Wallace’s 
recent work on “ The Geographical Distribution of Animals,” 
occ^ the following paragraph : “Mr. Wallace admits the validity 
of EUismognathm of Gill as a genus of Tapirs, and adopts Dr. 
Gray s multitudinous division of the well-defined and eminently 
natuz^ group of the Eared Seals {Otaria), Many naturalists 
would h^tate before following Mr. GiU or Dr. Gray as authori- 
ties on these (or perhaps we may add many other) subjects.” 

Admit the truth of the proposition that there are 
»Abject8“ on which I am not autnority, if I am on any ; 
T will « ^ presume, who are authority on all things. 

rmamrA contcst the allegation as to wrong-doings in 

h^J diffcrentia&n of Baird’s UpTr: I beg, 

WToi^Soing. to excuse myself by “ authority for such 

^ distinguished from all others (I have 
SSlsfrd“ evenrTnown species, 

wmt of bml apo^L^®^^® Amwican tapirs by the 

supramaaillarierbSXrw? 1 hones, the extension of the 

towelte. and their extension 

of the\tt^ in the adalt 1 with 

viatim of the ^ial »»wked, t./., abbie- 

uiine^iMhw,, coBjpamfivri, small site of theeme- 

Walton’s Hcchaaicsl Frobknu,” clup. *. 


bral cavity, &c. The genus has been accepted by Prof. Verrill, 
Dr. von. Frantzius, Dr. Murie (see his article in journ, of Anat, 
and Fhys. vol vi., pp. as well as Dr. Gray, and every 

trained mamipalogist and anatomist to whom I have shown the 
skulls {e,g, the late Prof. Agassiz, Prof. Baird, Prof. Cope, £* 
Coues, H. Allen, Mr. J. A. Allen) have concurred with me 
that the type is entitled to generic distinction. 

As to the eared seals, the critic is wrong as to a matter of foct 
Mr. Wallace has not followed Dr. Gray in his arrangement 
of the constituents of that family, but, as he expressly states, has 
followed Mr. J. A. Allen’s elaborate monograph of the Otariids 
of Western America. Two more different arr^ements of the 
same group could scarcely be. For the generic features of the 
arrangement adopted, I am quite willing to assume the responsi- 
bility which Mr. Allen has devolved upon me,^ notwithstanding 
the critic’s emphatic condemnation. Beside Dr. Gray and 
myself, F. Cuvier and many of the other older naturalists, as 
well as Allen, Scammony Elliott, &a, have recognised generic 
differences between the Otanids. 

But over and above all these I can plead in extenuation of my 
wrong-doing the example of a very eminent and accomplished 
naturalist, Mr. P. L. Sclater ; I feel assured that I am uot mis- 
taken in supposing he will be regarded as the best possible 
authority on such subjects. That zoologist has differentiated the 
deer into genera distinguished solely by the palmation or non- 
palmation of the horns and many genera of birds on equally 
slight ground which your limits forbid me to mention. I think 
no rational naturalist familiar with the details of structure of the 
deer and tapirs and the variations of horns in the former, will 
contend that the differences between the tapirs is of less syste- 
matic importance than those used to differentiate Cervus and 
Dama, Hence I think I have the best precedents for my action, 
and if I am subject to censure, the eminent Englishman whom 1 
^ve cited is still more so. 

But far be it from me to deny that my critic is not at all correct 
in his statement (shortly preceding the passage first quoted) that 
“ it would be easy to point out many passages in which Mr. 
Wallace has not, in our opinion, made the most judicious choice 
of aurhonties.” One passage {Op. cit, vol ii. p. 120) I beg to 
reproduce in corroboration, but, in justice to Mr. Wallace, I 
must add that although there are many other errors, the passage 
thus quoted is an exceptional one in a valuable work. 

“ Fresh-water Fishes.^ — The Nearctic region possesses no less 
than (i) five peculiar family types, and (2) twenty-four peculiar 
genera of this class. The families are AphredoJericUe, consisting 
of a single species found in the (3) Eastern States ; Percopsidee, 
founded on a species (4) peculiar to Lake Superior ; HeUropygii, 
containing (5) two genem peculiar to the Eastern Slates ; Hyo- 
dontidee and AmUdee, each consisting of a single species. The 
genera are as follows s (6) Paralabrax, found in California ; 
(7) Huro, peculiar to Lake Huron ; (8) Pilcotna, Bolcosoma, 
(9) Bryttus and (10) in the Eastern States — all bclo^ing 

to the Perch family. (11) Ilypodilus and Noturus, belonging to 
the Silurid(C, (12) Thaleichthys, one of the Salmonida peculiar 
to the Columbia River. (13) Moxostotna, (14) Pimephales, (15) 
Hyhorhymhus, (16) Rhinichtkys, in the Eastern States ; (17) 
Ertcymba, (i8) Exoglossum, (19) Leucosomus, and (20) Chr- 
piodes, more widely distributed ; Cochlognathus, in Texas ; 
(21) Mylaphorodon Orthodon, in California. ; Afeda, in the 
River Gila ; and Acrochilus, in the Columbia River — all belong- 
to the Cyprimidee, Scaphirkynckus, found only in the Mis- 
sissippi and its tribataries, belongs to the sturgeon family (Ac- 
cipemeridce)P 

Whatever may be the authority” followed, the following 
are the facts alnmst all familiar to every American ichthyologist, 
and matters of record respecting the fmms enumerated. 
(I) Five families are mentioned in one place (just quoted), 
and six in others (o^ vol ii.. pp. 115, 143); but 
the sixth {Lfpido 5 ter%dee\ is not peculiar; (2) T^enfy-four 
genera are said to be pecu^r, but twenty-«i>f^ are enumerated, 
as is indeed recomisra in the next paragraph of the work. 

(3) The family Aphrododerida is represented by two species 
found in the Western and Southern as well as Eastern States ; 

(4) The Pereopsida, far from being confined to Lake Superior, 
are found at least as far as Lake Champlain to the east, the 

X ** These [genera recognised by Gill] appear to be natural groups of true 
generic rank, and property restricted ; and, after a careful examination of 
iat ttttdeol, and spectmens of four of these five types, they appear to me to 
include ril the natural genera of the family .'’^Ailen, “On to# Eared Seals 
{OtariitM),** p. 38. 

” The punctuation of the original is reproduced. 
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Potomac River to the south, the Ohio River in the west, and 
many other places ; (5) The Heteropygii have three genera (as 
understood by Putnam, the only naturalist who has thoroughly 
studied them) confined to the western and southern states ; 
(6) The genus Parahhrax is an entirely marine one, very closely 
related to Serrattus {cabrilla^ scriba^ &c.), and is represented 
extensively on the western coast of America, as well as elsewhere 
in the Pacific Ocean ; (7) Huro nigricans (the only species) is a 
mere synonym of Grystes or Micropterus nigricans, which extends 
to Florida in the south-east, and Mexico toward the south-west ; 
(8) Pileoma is a later name for Pcrcina ; (9) Brythis and 
(lo) Pomotts are not Percida according to most American 
authors, nor according to Dr. Gunther’s recently promulgated 
views (the vertebrae being only Al 10 + C 14), and belong to a quite 
peculiar family ; (ii) Hypodelus is a misnomer for IJopladelus ; 
(12) Thalekhthys is as much a marine genus as Osmerus (Smelts) ; 
there is no such restriction at all as indicated by the remarks on 
the distribution of (13) Moxostoma, (14) Ptmephales, (15) Pfybc- 
rkynchus, and (16) Rhinichthys on the one hand, and (17) Eri^ \ 
cymba, (18) Exaglossum, (19) Leucosomus, (= Semotilus), and 
(20) Catpiodes on the other ; and the categories might inde^, as 
to most causes, be almost reversed; (2lj Mylapkarodon is a 
misnomer for Mylapkarodon, The num^r of genera enumeiated 
as peculiar might, too, be very safely more than doubled, and by 
reference to GUnther’s work and subsequent corrections, Cen^ 
irarchus, Ptyonotus (= Triglopsis), and Hystsrocarpus could 
have been added. All these errors might have been prevented 
if Mr. Wallace had been familiar with ichthyology and its lite- 
rature. The paragraph cited also quite conceals the remarkable 
distribution into secondary faunas of the American genera, and 
is calculated to entirely mislead respecting the contrasts between 
North America and the Old World. His use of the term 
** Eastern States” (instead of ** Eastern Province,” as Baird calls 
the division meant) is confusing, inasmuch as it is a geographical 
designation for a particular group of states. 

Smithsonian Institution, Washington, TiiEO. Gill 

September 2Z 

* The Self-Fertilisation of Plants 

Under this title there is an article in Nature, vol. xiv. 
p. 475, mentioning some observations on flowers, and concluding 
thus: — “In view of these examples .... it can hardly be that 
colour, fragrance and honeyed secretions in flowers have been 
developed solely to secure cross-fertilisation. ” In reply to this 
article it may be worth .showing that of the examples relied upon 
the first and last are most probably incorrectly observed and 
enoneously interpreted, whilst the others are of no consequence 
at all, so far as the good effects of cross-fertilisation are con- 
cerned. 

First, the flowers of Brcwallia data have been most accurately 
described by F, Delpino (‘‘ Ulteriori osservazioni sulla dicogamia 
nel regno vegetale,” Parte I. p. 140- 143), and this excellent 
observer has fully convinced himself that it is cross* fertilised 
whenever it is visited by Lepidoptera or Bombylius. 

Claytonia virginica and Ranunculus hulbosus simply confirm ^e 
well-known fact that many flowers have recourse to self-fertili- 
sation when not visited by insects (see H. Muller’s “ Befruch- 
tung,” p. 443-448, Nature, vol viii. p. 433, vol ix. pp. 44, 
64, vol. X, p. 122). 

As to the last example. Ranunculus abartivus, it is inadmissible 
to conclude from the fact that one has not observed visitors on 
a plant, that this plant is wholly neglected by insects. 

With regard to the article as a whole, it seems to me some- 
what rash to call in question a comprehensive and well-founded 
theory on die basis of a few superficial observations. 

Lippstad, October 20 Hermann Muller 

^be Proposed Zoolo^cal Stations at Kiel and 
Heligoland 

In Nature, vol. xiv. p. 535, there appears amongrt the 
occasional Notes, a short report of a proposid of the Association 
of German Naturalists to found two new Zoological Stations at 
Kiel and Heligoland. The establishment of su^ stations could 
not fail to be of immense service to biology, but it is much to be 
r^retted that the Association is inclined to put aside the claims 
01 be present Zoolc^ical Station at Naples in favour of these 
two new institutions. To act in this way would be both unwise 
and ungen^ous : unwise, because a station on the shores of the 
Meditenanean can obtain a great variety of forms which are not 


to be found in the North Sea and the Baltic ; and ungenerous 
because the N^les Station has been the means of proving both 
the value and feasibility of such institutions, and without it the 
present proposals would never have originated. ' It is indeed 
surprising to .see a body of German naturalists refusing their 
support to an institution like that at Naples, which has already 
render^ such signal services to biology, in which so many of 
themselves have made important discoveries, and which is, morc- 
almost on the site of the classical investigations of 
Kolliker, Gegenbaur, and Haeckel. 

It is to be hoped that the Commission appointed by the Asso- 
ciation to draw up a memorandum will see their way to urging 
the claims of the existing Zoological Station at Naples without 
thereby interfering with the prospects of the similar institutions 
which it is proposed to found. F, M. Balfour 

Trinity College, Cambridge 

The Flame of Chloride of Sodium in a Common Coal 
Fire 

Mr. Hardman, in Nature, vol xiv. p. 506, gives an 
account of a number of experiments which he considers to bear 
out the old theory that the blue flame produced by throwing 
common salt on a coal fire is due to carbonic oxide. His letter 
induces me to give an account of a senes of experiments which 
I maile last winter, in company with Mr. R. A. Lundie, and 
which led me to an exactly opposite conclusion. Our experi- 
ments were all made with the help of a spectroscope, no depen- 
dence being put on observations made with the naked eye : — 

I- We examined, with the spectroscope (which was a small 
direct-vision one), a 7 >cry distinct blue flame of CO, burning in 
a coal fire ; this, as far as we could see, gave no bright lines. A 
little common salt was then put on the fire, when at once a vciy 
marked spectrum appeared, the most characteristic part of which 
was a pair of bright lines in the blue, and another pair in the 
violet beyond the spectrum of the glowing coals, against which 
the flame was generally seen. This flame was very persistent, 
and frequently long after the Jlam: had ceased to be distinguish- 
able, the spectrum was still quite marked. 

2. We did not succeed in getting the spectrum with other 
salts of soda, such as carbonate, phosphate, and borate ; nor yet 
with microcosmic salt, while on the other hand, with other 
chlorides and chlorates, such as KCJ, KClOa, and NH4CI almost 
exactly the same spectrum was obtained, and with bromide of 
potassium a very similar, if not an identical, spectrum was also 
obtained. 

3. We were able, but with more difficulty, to gel the charac- 
teristic spectrum, when a blow-pipe flame was made to p^ay 
down on chloride of soda, or ammonia, l>ing on an iron plate ; 
and in this case it was observed that the blue flame seemed to be 
produced only when the flame which had passed over the salt 
came to a colder part of the plate where there was more salt. 

Want of lime hus preven'ed me from continuing my experi- 
ments, and 1 do not venture to suggest any theory to account 
for the phenomenon. It is possilde that part of the blue blaze is 
due to carbonic oxide, but I am convinced that this is not a com- 
plete explanation. Neither do I think that Mr. Muller’s expla- 
nation (Nature, vol xih. p. 44S) is sufficient, though a number 
of our earliest experiments, in which a brass plate took the place 
of the iron plate (in experiment 3), certainly favour this explana- 
tion to a certain extent. 7 he flame thus produced gave the 
characteristic spectrum very brightly, but at the same lime new 
lines (copper) appeared in the green. I would add that I have^ 
as yet been unable to get satisfactory measurements of the posi- 
tions of the lines, the spectroscope I used for most of my ob-^ 
servations having no micrometer nor scale. > 

C. Michis Smith , 

Keig, Aberdeenshire, October 13 I 


OC/P ASTRONOMICAL COLUMN ' 

The Intra-Mercurial Planet Question.— M< 
Leverrier has made a further communication to the Paris^ 
Academy on this subject. With the view to testing th^ 
sufficiency of the method employed, to afford a guide 
prediction of future transits of such a body over the sun's 
disk, admitting that the observations in which 
ciabie motion is recorded really refer to an intra-Mer-, 
curial planeti he applies it in the case of Mercury. Tran- 
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sits of Mercury were observed by La Concha at Monte 
Video, November 5, 1789 ; by Keiser at Amsterdam, 
November 9, 1802 ; by Fisher at Lisbon, May 5, 1832 ; 
and by Houzeau at Brussels, May 8, 1845. Taking for 
the heliocentric longitudes of the body observed, the 
tabular longitudes of the earth at the epochs of the obser- 
vations, the following formula for the heliocentric longi- 
tude (y) at any time, is obtained— 

V z= s 6‘>‘04 + 4° *092307/ - 7‘’-66 sin v - cos p, 

where /is the number of days from November 5, 1789. 

Then admitting the place of the node of the orbit to be 
in 46°, a transit is indicated by the formula for November 
9, 1848, which actually took place. 

The problem under discussion, as it refers to a possible 
intra- Mercurial planet, is susceptible of many solutions, 
which it becomes necessary to determine. They are 
comprised in the formula 

V ~ I 3 (r* 9^1 4 + (io°*90i252 - i '**972472 

-I (-5‘"3 + 5 " ‘5 cos r. 

/ in this case being reckoned in days from 1750*0, and k 
being an indeterminate, which may receive values either 
positive or negative, but necessarily whole numbers. 

If = o, the solution, very precise, is the one already 
given where the duration of a revolution is 33*02 days, and 
the semi-axis 0*201. 

If Xr — I, the solution is as exact ns the preceding one. 
The revolution is 27*96 days, and the semi-axis major 
0*1 80. 

If k ^ — 2, the solution is less exact ; the revolution 
becomes 24*25 days less than the period of the sun’s 
rotation. 

If k I, a solution of the same degree of precision 
with the last is obtained, with a revolution of 40 32 days. 

And if we put k = 2, when the revolution would be 
51*75 days, large errors will remain. 

In all these hypotheses the calculated epochs of transit 
in 1859 (Lescaibault) and 1862 (Lummis) are very nearly 
the same. Under these conditions M. Leverrier as- 
sumes that we may venture on the calculation of the 
times of future conjunctions, whiUn occur in the vicinity 
of the nodes, situated in 1 92 "*9 and 12*" 9, the first point 
beiflg the ascending node, and with the orbit correspond- 
ing to k = o, he determines the timos of conjunction in 
the intervals 1853-- 1863. 1869-1877. and 1885-1892. The 
tables show that the epochs of transits will be regulated 
by a period of about seventeen years, in the middle of 
which the transits will occur, but attcr which none would 
be seen for many years. Lcscarbault and Lummis it 
appears observed at the end of one series of transits, 
which explains why in searching after them in the same 
region of the sky observers have not seen anything, and 
seven or eight > cars might elapse ivithout mwe success. 
M. Leverrier then examines the possibility of a transit of 
the hypothetical planet in the spring of 1S77. The con- 
junction with the sun would occur on March 22 at a dis- 
tance of ^ from the node, and if this distance be 
considered certain, as well as the assumed inclination of 
would not be a transit, but in view of very pro- 
these numbers, a transit may be 
urges observers to a close watch 
iifaf ® 22nd of March next, seeing 

before i88c^°'^^j no other transit at the spring node 
tionc; af A* ^ similar examination of the conjunc- 
shows that (September and October) 

favourahi#* ? Present they do not occur under more 
taKaceon^^^^^^^^^ The conjunction in 1876 would 
altogether when a transit, though not 

is very doubtful. For a tnisit at 
to the Dosition assumed conditions as 

than a dire^ remains no other resource 

M.Uverrier 

*• .^^ssen ne d^sesp6re pas d’y par- 


venir, gr&ce aux perfectioiinements de Toptique celeste, 
auxquels il a si puissamment contribud." The remaining 
part of the communication to the Academy is occupied 
with ephemerides of differences of right ascension and 
declination of planet and sun for the last half of October. 

Mr. De la Rue has instituted a very close examination 
of the Kew heliographs, with some interesting results. 


The Variable Stars S Cancrt andU Geminorum, 
— The following are times of visible geocentric minima 
of S Cancri, calculated from the elements of Prof. 
Schdnfeld's latest catalogue, where the period is 
9d. iih. 377Sn^-*“- 


d. h. m. 
1876, Oct. 30 15 9 
Nov. 18 14 22 
Dec. 7 13 35 
„ 26 12 48 


d. h. m. 
1877, Jan. 14 12 3 

Feb. 2 II 18 

21 10 35 
March 12 9 52 

» 31 9 9 


While the irregularity of intervals between the observed 
maxima of U Geminorum of late years appears to forbid 
the hope of making a reliable prediction of these epochs 
at present, it may assist observation of the right object 
if it is noted that the variable precedes the principal 
component of 2 1158, im. 26*5?., and is north of it f 31^. 
The writer is infoimed by M. Otto Struve that this star 
does not quite disappear in the Pulkowa refractor, but 
with instruments of more ordinary dimensions it is in- 
visible during the greater part of the period of 9J days. 
There is a star 12* 13m. very near its position. 


BIOLOGICAL NOTES 

Cei^halisa'J R)N. — Such is the name given by Prof. Dana 
to what he terms a fundamental principle in the develop- 
ment of the system of animal life. Its meaning can be 
best explained by the employment of the instances used 
by its author. The lobster and the crab are closely allied 
decapod crustaceans. In the lobster the tail is large, the 
cephalo- thorax elongate, and the antennae of considerable 
size. In the crab the tail is minute, packed under the 
ccphalo-thorax, which is shoit, as are the antennae ; and 
from this we may infer that passing upwards from the 
Macrural to the Brachyural forms there is an abbrevia- 
tion and a compacting of structure before and behind the 
head. “ In the whale the tail is the propelling organ and 
is of enormous power and magnitude, and the brain is 
very small and is situated far from the head extremity in 
a great mass of flesh and bone furnished with poor organs 
of sense.^* The principle is therefore that in low types 
“there is, usually, large size and strength behind, an 
elongation of the whole structure, and a low degree of 
compactness in the parts before and behind ; in the high, 
there is a relatively shorter and more compacted struc- 
ture, a more forward distribution of the muscular forces 
or arrangements, and a better head.” The analogy is 
ingenious, but we can see nothing of value in the argument 
more than a repetition of the well-known principle that 
height in the scale of creation and amount of cerebral 
development are correlated phenomena. Are we to place 
the koala, which, by the way, is wonderfully like some of 
the much higher Lemurs in its proportions, at the top of 
the Marsupial phyllum and the kangaroos at the bottom^ 
because the former wants the tail and has a blun^ nose, 
w'hilst the latter have an enormous caudal appendage and 
a slender snout ? Is the sun-fish so much higher tluui the 
cel, and the ostrich than the lyre bird ? We fear that 
cephalisation is not a true law of nature. 

Rhinoceroses.— Anyone visiting the Zoological Gar- 
dens in Regent's Park at the present time can obtain ocular 
proof of the existence of two species of single-horned rhino- 
ceros, differing in size, texture of intOgument, and skin- 
folding. On a former occasion (Nature, vol. ix. p. 466) we 
were able to demonstrate to our readers the di^inguishing 
points in the last-mentioned of these features, and in the 
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present instance we desire to draw their attention to an 
important paper by Prof. Flower, F.R.S. (Proc, Zooiog, 
<Soi\ 1876, p. 443), just published, on the differences be- 
tween the skulls of the same two species. There are 
thirty skulls of single-homed rhinoceroses in the two 
great metropolitan zoological museums, and from a com- 
parison of these Mr, Flower has been able to draw 
several important conclusions. One of these is that in the 
Indian Rhinoceros (/?. unicornis) the posterior termina- 
tion of the bony nostrils (the mesopterygoid fossa) is con- 
siderably narrower than in the Javan species {R. son- 
daicus)^ 2X the same time that the vomer terminates 
behind by becoming lost, through fusion, in the pterygoid 
processes, instead of ending free, lamelliform, and pointed. 
In the Indian rhinoceros, also, the upi^r grinding teeth 
have a pattern which is easily distinguishable from that 
of the Javan animal, a peculiar little circular "accessory 
valley ” being developed in the first and second molars of 
the former, not found in the latter. In the same paper 
Mr. Flower also brings forward an interesting difference 
between the skulls of the single and double-horned 
rhinoceroses, the external auditory meatus being embraced 
below by the fusion of the post-glenoid and post-temporal 
processes of the squamosal portion of the temporal bone 
in the one group, whilst in the other these two processes 
remain separate, as in the horse and tapir. The African 
species a^ee with the two-horned Asiatic in this respect, 
so that the character separates the unicorn from the 
bicom Rhinoceroses. 

Passekine Birds. — W ithin a few pages of the paper 
above referred to is one by Mr. A. H. Garrod upon some 
of the peculiarities in the anatomy of Passerine Birds. The 
nature of the voice-organ is the point laid most stress 
upon. For a long time it has been known that there is a 
small section of the Passerine birds which has no mus- 
cular organ of voice that may be employed for singing. 
These aii were supposed to inhabit America, although 
from the conformation of their wings, wherein they alone 
resemble the aberrant genera just mentioned, Herr 
Cabanis, of Berlin, as long ago as 1846, predicted that 
the Old World Ant Thrushes {Pttiidee)^ Jacked the voice 
organ. Mr. Garrod, from a dissection of several speci- 
mens of two species of Pittay demonstrates that Cabanis 
was quite correct in his surmise, and that the voice-organ 
is absent in them. He also describes the same organ in 
the Lyre Bird of Australia {Menura superba), and in its 
diminutive and interesting ^\y Atrichia rufescens. The 
paper ends with an outline plan of the classification which 
introduces more than one novel feature. 


BAROMETRIC VARIATIONS 

T N the " Notes,” Nature, vol. xiv. p. 464, 1 see reference 
is made to my results on this subject, and it is 
suggested that General Myeris International observations 
will be of the greatest value in connection with the ques- 
tion whether there may not be some other attractive force 
than gravitation connected with these variations. 

I had come to the conclusion nearly twenty years ago 
(see British Association Transactions for 1859) the 
mean pressure of the atmosphere for the whole globe was 
probably less for July than for January. This conclusion 
was dmved from observations made at a great number 
of statins in both hemispheres during these months in 
the same year (1844). A considerable part of the earth’s 
surface was not covered by these stations. About a year 
ago 1 received from Gen. Myer a copy of the Bulletin 
oj International Observations made on February 7, 
1S75, at 7h. 35m. A.M., Washington Mean Time, and I was 
glad to see in such observations the means of making 
more complete comparisons of the mean barometric 
pressure for given instants on different days. It was only 
a lew months later that 1 found I could obtain a sight of 
other Bulletins at the Meteorological Office, I had time, 


however, to compare only two BulletinSy that sent me by 
Gen. Myer for February 7, and another for the 27th of 
the same month (1875) which seemed to show a lower 
pressure generally th.an the first. Other investigations 
have prevented me from seeking for a larger series of 
Built lifts to carry out the comparisons ; but it seems to 
me that the comparison then made is sufficiently inter- 
esting to merit notice. 

The mean barometric pressure at 7h. 35m. a.m,, Wash- 
0^7?^ was found for each of the countries in the 
BullettHy on each of the two days mentioned ; the differ- 
ences of these mean pressures were then taken; they 
are given, with the numbers of stations from which the 
results are obtained, in the following table : — 


Country. 

Russian Empire 

Denmark 

Greenland, Iceland, and Faroe 

Norway 

Austria 

Turkey 

Mediterranean, Gibraltar, Corsica 

Germany 

Switzerland 

Italy . . 

Algeria 

Netherlands 

Belgium 

France 

Spain 

Portugal 

Great Britain and Ireland ... . 

Canada 

United States 

West Indies 

Ceylon 

Cape of Good Hope and Natal . 


Number of 
Sutions. 

. 23 ... 

3 ... 
3 •. 
3 ... 

12 ... 

s ... 

3 ... 

21 ... 

2 ... 

13 ... 
9 ... 

4 ... 

I ... 
21 ... 
I ... 
i ... 

41 ... 
18 ... 
96 ... 
7 ... 

1 .. 

2 ... 


Difference of 
Pressures. 


019 
0*21 
0*48 
0*33 
006 
019 
O IS 
0-30 
0*68 
0-32 
0*27 
o 52 
0*55 
0*54 
027 
0*26 
O' 32 

053 

0*37 
0*09 
o 21 
0*00 


It will be seen that, with the exception of the small 
area about Iceland, all the differences are positive ; 
or the barometer stood higher on February 7, 1875, 

7h 35m. A.M. W. M.T., than on the 27th at the same 
hour. I have no doubt that when the investigation is 
made with the care it merits, much more marked re- 
sults will be obtained. All these series, however, with 
the exception of the last two stations, are in the northern 
hemisphere ; it is then of course possible that the atmo- 
sphere was playing at " hide and seek” with us, and had 
moved away to places for which no observations are at 
present forthcoming. There may also have been some 
difference in the amount of vapour in the air on these 
two days ; this I have not attempted to calculate, but for 
two days in February, in the northern hemisphere, it will 
probably be very small.^ 

In the first investigation already referred to, I had 
calculated the mean tension of vapour in the lowest 
stratum of the atmosphere for each station ; this, it is 
now agreed, does not indicate the pressure of vapour on 
the barometer, but the result was that the vapour tension 
was greatest in July, wh^n the mean barometric pressure 
was least A reason for the increased mean vapour ten- 
sion for the whole globe in July will be found in Dove’s 
result that the mean temperature of the whole atmosphere 
is greatest in that month. I shall probably take the 
liberty of returning to this subject. 

John Allan Broun 


* 1 see from the Bulletin in my posse.sslori (th.'it for February 7) that the 
thermometer was, on the average, below zero (centigrade) in Europe, and 
from to so" below zero 111 Amtnc-a ; the higher pressure on the 7th 
could scarcely then be due to the vapour in the air. For any considerable 
exactness in such comparisons, scries of observations like those of General 
Myer should contain the obsertfcd pressures lor each station (or the correc- 
tion to the sea level) as well as the colculatcd . ea-level pressures ; since if, at 
any high level stiUiOT, the o^erved pressures arc exactly tlu tatne on two 
days one of which has a higher temperature than the other, the calculated 
pressures for the sea-level will differ, that for the lower tempetature being 
highest. The gr^eit mean error due to this cause in the present instance 
will not, in all probability, exceed dbo'ox inch. 
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principles of TIME-MEASURING APPA- 
RATUS^ 

III. 

Clock Escapements. 

A n escapement in general is to be considered a good 
one just in proportion as it prevents variations of 
friction in the clock-train from reaching the pendulum. 



Fig. 14. 


The first form of escapement with which the pendulum 
was used is that early form mentioned in our description 
of the clock from Dover Castle ; but this was speedily 
abandoned on account of the unduly large arc through 



Fic. 15* 


tc^h'o? swing in order to liberate t 

X ^ principle is nearly the san 

Leetares by Mr. H n > ^ ^ •' 

Kensbgton. ContiauSi from d ^^^**’* •* CoUcction, Sot 


except that the pendulum need only swing 2® or 3® in 
order that the teeth may pass. 

sw is the escape-wheel The tooth T is now being 
held by the right-nand pallet, p ; in point of fact, as the 
pendulum is swinging to the left, the pallet is actually 
recoiling or driving it back a little. By-and-by the 
pendulum will return, lift the pallet, and allow the 
tooth to escape, when the same action will take place 
upon ^e opposite pallet. You can readily see what 
the effect would be, supposing a little more force to be 
occasionally transmitted by the clock-train ; it is obvious 
that the pendulum would be beaten backwards and for- 
wards by the action of the pallets, and the time of ^e 
clock would be greatly accelerated. The reverse action 
would take place supposing a little less force to be trans- 
mitted. This escapement is called the recoil escapement. 

We now come to the dead escapement (see Fig. 15), 
invented by the same Graham who discovered the mer- 



That tooth T of the escape-wheel has just got clear of 
the left-hand pallet, and v has fallen upon the face c D of 
the right hand, w A and c d are portions of circles 
described from Y, the axis of motion of the palj^ts, and 
you see they have therefore no tendency to drive back or 
recoil the escape-wheel. 

In order to understand its advantage, I must ask you 
to follow very carefully what I am now going to say. As 
I told you when we were discussing barometric compen- 
sation, any force acting upon the pendulum in the same 
direction as gravity, will cause it to swing faster, and any 
force against gravity to swing slower. The force of the 
clock train, when it gives impulse to the pendulum, may 
act either with or against gravity ; that is %> say, it may 

D D 2 
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be given when the pendulum is falling or rising* In the 
first case any variation in the friction of the clock-train 
tending to increase the impulse will make the dock gain, 
in the second, to make the clock lose. But why could we 
not so arrange an escapement that the impulse should be 
givenj half when the ^ndulum is falling, and half when 
It is rising ? and then any variation in the force of the im- 
pulse will simultaneously cause the dock to gain and lose, 
and so correct itself. 

This is what can nearly be done in 'the dead escape- 
ment, but not exactly, because the condition of so domg 
is that each tooth of the escape-wheel, shall drop exactly 
upon the comers c and a, dividing the dead faces c D, w a, 



Tig. 17 . 

from the impulse faces c e, a b, and you arc bound to 
adlow a little margin for safety- But just in so far as this 
condition is fulfill, so the escapement is a good one. 

Gravity Escapements. 

To understand the principlef of these you c^not do 
better than refer to Fig. 16, which shows the original form 
invented by Mudge, The tooth of the escape-wheel T^by 
operating upon the slant has lifted the pallet ^ Yi to its 
resent position, and the tooth is now being held b^ the 
00k at the end of the pallet. Tne pendulum, which is de- 
tached from ^e pallets, is advancing towards the arm 


connected with this pallet, and will by-and-by lift it, freeing 
the escape-whed ; the other tooth of the whed will then 
operate upon the slant S3, of the other pallet Sj y-, and lift 
that until it is in turn detained by the nook at its extre- 
mity. Meanwhile the pendulum carries the first pallet 
to the extremity of its swing, and then returns with it ; 
but as there is now no tooth in the way to receive it, the 
pallet Si Yi will drop, until it occupies a corresponding posi- 
tion to that in which the pallet Yg is at present situated. 

Thus you see the pallet falls upon the pendulum a 
greater distance than the pendulum lifted it, and this 
difference — the weight of the pallet multiplied into this 
space— forms the impulse. This impulse, of course, is 
constant, and any variation in the force of the dock-train 
will only cause either pallet to be lifted with greater or 
less rapidity. 

This escapement used to “trip,” that is to say, that occa- 
sionally the pallets were lifted with so much rapidity, as 



to be thrown completely away, and then the hooks at the 
extremities of the slants failed to catch the escape-wheel 
teeth, and the wheel ran on (apparently making the clock 
gai^. 

This escapement was improved by the late Mr. Bloxam,' 
who put cogs near the axis of the wheel to do the lifting) 
which was thus effected more slowly (see Fig. 17). 

That collection of arms, a a a, and the cog-wheel, w, to 
which they are fastened form the escape-wheel. The 
pendulum, P P, is now passing through the vertical position 
or zero, and the pallet Pj p^ has fallen as low as it can, 
and is resting upon the banking pin Dj, But the other 
pallet, Pg P2, has been lifted, and is now being held by the 
cog Tg, the cog can lift it no further because one of the 
arms, a A A, is caught by the locking stud Lg (which is 
situated upon the opposite side of the pallet). By-and-by, 
however, the pendulum will reach the pallet, push it away, 

Mr Bloxam discovered that tl)e pendulum should quit and take up each 

• • * upon ilH arc of vibration TTie reader who wiahes 

luiHw* jannoi do better than consult Mr Bloxam'a elabo- 
rate paper, R.A.S , vol xxii p. 103 ; and another, vol. xxvu, 

p. dx. 
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and liberate the wheel ; the cog Ti will then immeiatdy 
oDcrate upon the hook Hi and hft the other pallet. Mep- 
while the pendulum swing* away to the right, carrying 
the pallet Po Ps, and returns with it, but as there is now no 
coePn to receive it, it falls to the lower position corre- 
spondine to that now occupied by P, P^, the excess of 
its fall over its rise, upon the pendulum as in the pre- 
ceding case constituting the impulse. 

This form of gravity escapement has been further 
modified and improved for ordinary use by Sir Edmund 
Beckett,^ The only way in which variations in the 
force of the clock-train can disturb the pendulum in 
these escapements is by putting more or less pressure 
upon the locking studs, giving the pendulum more or 
less trouble in liberating the escapement ; and with refer- 
ence to this you must not be deceived by so-called im- 
provements for detaching the pendulum completely from 
the escapement, for they really never do so, and generally 
by the number of pieces employed, hamper the pendulum 
with much more friction than that to which it would be 
exposed by direct communication with the clock-train. 

You will see that the general effect of a gravity escape- 
ment is to make the pendulum move rather faster than if 
it were a free one, because the weight of the pallets is 
equivalent to two smaller pendulums attached to it during 
the greater portion of its swing. And the effect of any 
increase of pressure is quite the reverse of what would 
happen with a direct escapement, for it increases the 
pressure upon the lockings without increasing the im- 
pulse, and will consequently cause the arc of vibration to 
fall off. 

The last clock-escapement I shall describe is a de- 
tached one (see Fig. 18), the design of the Astronomer 
Royal, Sir George Airy. 

There is only one pallet, A, the other arm, B, being 
merely a safety-catch and counterpoise. That tooth of 
the escape-wheel, c, is not really resting upon the dead 
face of the pallet, though it is very close to it, the wheel 
being at present held by the detent, d, fastened to the 
clock frame. 

The pendulum is supposed to have reached the 
limit of its excursion towards the left, and to be now 
returning. When it reaches a certain angle before zero, 
a pin, H, in the arm K (which swings with the pen- 
dumm and pallets), passes under the detent, lifts it, and 
unlocks the wheel at just that instant that the tooth c 
shall fall immediately upon the impulse face of the 
p^et without touching the dead face at all The tooth 
slides down the impulse face, giving impulse to the 
pendulum ; meanwhile, the pin H passes on and allows 
the detent to fall in time to catch^the succeeding tooth 
L. The tooth quits the impulse face when the pen- 
dulum is at the same angle after zero that it was at 
before zero when the impulse began. Thus you get an 
eq^ impulse when the pendulum is falling as when it is 
rising, the advantage of which I pointed out to you when 
we were discussing Graham’s dead escapement Besides 
this, you get no dead friction, and the pendulum is almost 
completely detached from the clock- train. Upon return- 
mg the pin H clears the detent this way. You see that 
beneath the detent, commencing near its 
projecting beyond its extremity upon the 
unlocking, the extremity of the 
this spring, and detent and all gave way 
the defpSif returning, the extremity of 

the nin course givcs no support to the spring, and 
deteut one side without disturbing the 

clock kt 

(To 6e eoHHnued,) 

upo^thL oS ^ locking stud is placed 

collections of arms (ol other, and there are two 

The cog-wheel ®^‘her side of the cog-wheel, to meet 

dt pendulum, tuma escape-wheel, with 


them. 


a^secon^ pendulum. tt:;;;"once 


s cogs 

sue second^ and its velucuy is controlled 


CHARLES SAINTE^CLAIRE DEVILLE 

M CHARLES SAINTE-CLAIRE DEVILLE, the 
• distinguished geologist and meteorologist, and 
brother of M, Henri Sainte- Claire Deville, the well-known 
chemist, was bori^ of French parents in 1814, at St. 
Thomas, in the West Indies. At the age of 19 he was 
enrolled a pupil of the School of Mines, in Paris, and 
after a course of study there undertook, at his own expense, 
a scientific expedition extending from 1839 to 1843, to 
the Antilles, Teneriffe, and Cape Verd Islands. He spent 
upwards of a year investigating the geology of Guada- 
loupe, and wrote a detailed account of the terrible earth- 
quake which laid waste that island in 1843. The results 
of this expedition he published in two series of memoirs, 
the one appearing from 1856 to 1864, on the geology of the 
Antilles, Teneriffe, and Cape Verd Islands, and the other 
from 1861 to 1864, principally on the meteorology of the 
Antilles. He was sent by the Institute to Italy in 1855 
examine the great eruption of Vesuvius which occurred in 
that year. After attentively following and investigating the 
eruption through all its phases, he wrote a description of 
it in .a series of letters addressed to M. Elie de Beau- 
mont, which were published in the Comptes Re?tdus and the 
Moniteur during 1856. He also, in 1858, published an 
interesting account of the volcanic eruptions of Stromboli, 
in the Lipari Isles, and in later years, various papers on 
other volcanic eruptions. Several memoirs on different 
points in chemistry and physics were written by him 
about 1852, and for several years he filled with distinction 
the chair of geolo^ in the College of France, formerly 
held by the iUustrious Elie de Beaumont. On December 
28, 1 85 7, he was elected a member of the F rench Academy 
of Sciences in the place of Dufrenoy, and on August 
13, 1862, was made an officer of the Legion of Honour. 

During the time he worked in the laboratory of his 
friend M. Dumas, he discovered the amorphous and in- 
soluble form of sulphur, thus pointing out for the first 
time the fact that an elementary body may at will be 
made to assume two totally distinct states, differing from 
each other not only as regards their physical characters, 
but also as regards their essential chemical properties. 
This discovery was published in 1852. 

Shortly after this his attention began to be more 
decidedly attracted towards meteorology; so much so, 
indeed, that for the past twelve years he appears in his 
writings almost exclusively as a meteorologist. Indeed 
the meteorological work, both scientific and administra- 
tive, which he undertook to do, and which ke did, was so 
laborious and harassing as to leave him little time for 
other pursuits. By this work, however, he has left his 
mark unmistakably on the meteorology of France. 

The fruits of^ his meteorological researches were given 
to the world in a remarkable series of papers in the 
Comptes Re^idus during 1865-67, on the Periodic Variations 
of Temperature.” The object of this investigation was 
to prove the existence of annual and super-annual periodic 
perturbations of temperature, and to state with precision 
the character and nature of these periods. Having shown 
the occurrence of similar perturbations of temperature on 
four days of the same date in February, May, August, 
and November, these days being placed on the terrestrial 
orbit at equal intervals, and which, by the way, correspond 
with the dates of the festivals of the “ Ice Saints,” he 
inquired how far similar perturbations occur^on any 
four days of the year separated from each other by 
equal intervals of time. Since the observations showed 
that some years and groups of years presented for 
the same days perturbations different from those of 
other years, being sometimes above and sometimes 
below the normal means of the days, an inquiry was 
raised as to the limits of the antagonism thus disclosed 
both as regards the amount and the cycle of years 
it embraced. Lastly, since these perturbations, if they 
^ist, must exercise an important influen(»^ on all the 
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Other atmospheric condition the still larger inquiry was 
suggested, viz., the sifting and separation of the facts so 
as to make them disclose the nature and limits of this 
influence in each particular class of meteorological pheno- 
mena. The theoty advanced to account for these pertur- 
bations was that first suggested by Erman of Berlin, by 
which they are considered as due to different streams of 
meteoric matter which are periodically interposed between 
the earth and the sun — a theory which in view of the 
facts is open to serious doubt. But the great value of 
these memoirs lies in their suggestiveness and in the 
important lines of meteorological inquiry therein pur- 
sued and indicated. Indeed the author states that a 
main object he had in view would be gained if he 
thereby enlisted the younger meteorologists to aid in 
establishing clearly in meteorology the notion of periodi- 
city, which in truth is only another name for law 
and harmony, the evolution of which from facts ap- 
parently so entangled and so discordant is the problem 
presented by meteorology. It may be added here that 
his two daughters materially assisted him in the laborious 
calculations for this work. He subsequently wrote various 
papers on the connection between atmospheric pressure 
and temperature, on the aurora, and on terrestrial mag- 
netism. 

He was one of the founders of the French Meteorolo- 
gical Society, and it was during his term of presidency of 
the Society that the Meteorological Observatory of Mont- 
souris was established chiefly through his influence and that 
of M. Dumas, for the special purpose of investigating 
terrestrial physics, inclusive of the work usually undertaken 
by meteorological observatories. This observatory re- 
mained under his direction from the date of its establish- 
ment in June, 1869, to June, 1872, when he was appointed 
Inspector 'General of Meteorological Stations in France. 
Under his management and that of his successor, Marid 
Davy, the well-known meteorologist, the Montsouris Ob- 
servatory has gradually come to occupy, as our readers 
arc doubtless aware, a well-marked sphere of action which 
we hope similar observatories in other countries wall not 
be slow to adopt. This special sphere of action concerns 
the application of meteorology to the great national 
questions of agriculture and public health, particularly 
the health of large towns ; and it consists in a well- 
devised scheme of chemical and microscopical observa- 
tions regularly conducted, having for their object the 
investigation of the composition of the air, more espe- 
cially as regards the variations of its aqueous vapour, 
carbonic acid, nitric acid, and ammonia, and its organic 
and inorganic impurities. 

As Inspector-General of the French meteorological 
stations, he went to Algiers for the pmpose of organising 
the meteorological stations of that country. Owing to 
the fatigue incident to this journey and the inclement 
weather he experienced his health was impaired, and it 
remained in a weak state up to the last This illness 
was the more severely felt by a system already en- 
feebled by a malad]^ which he had contracted thirty- 
three years before in the service of science. When 
in 1843 he had just completed his three years’ exploration 
of the volcanic isles of Africa and the Antilles, and it 
onlv remained to him to put into shape the rich materials 
he had collected, the great earthquake, already shaded to, 
of Pointc-Ji- Pitre, Guadaloupe, occurred, by which he not 
only lofct the whole of his v^uable collections, but was 
called to mourn the loss of his uncle and several other 
members of his family, who perished in that catastrophe. 
The mental suffering and fatigue consequent on these 
cisasters brought on a rheumatic affection, from which he 
never recovered, and it was to an aggravated form of this 
malady that he succumbed on October 10, at Paris. 

Ihus died Charles Saintc- Claire Deville in the midst 
of his work — a man of singular modesty and ami- 
ability of disjposition, as well as an enthusiastic worker in 


science. His funeral was laigely attended, but in accord- 
ance with a desire expressed in his will, no official depu** 
tation of the Academy was present on the occasion, and no 
funeral oration was pronounced over his grave. 


RECENT CAVERN RESEARCHES IN NEW 
ZEALAND 

'PHE following is the substance of a paper on Cave-Hunting, 
by Dr. Haast, read at the Philosophical Institute of Canter- 
bury, New Zealand, some time since, and which ^has been 
recently forwarded to us. 

In the spring of the year 1872, Mr, E. Jollie having suggested 
to Dr. J. Haast, president ot the Institute of Canterbury, that 
an inspection of the Moa-bone Point Cave, and of the ground 
near its entrance, would probably help to fix the period of the 
extinction of the Moas, a subscription list was at once opened, 
and the results enabled Dr. Haast to commence the work and to 
carry it on for seven weeks. 

Moa-bone Point Cave is situate on the eastern side of the 
Middle Island, in Banks Peninsula, an extinct volcanic system 
of large dimensions, which is believed to have been an island in 
Post-pliocene times, and to have been subsequently raised about 
20 feet. The cavern seems to have been a pre-existing hollow 
in a doleritic lava stream, enlarged by the waves during the 
insular period . It was well known to Europeans at the very 
beginning of the Canterbury Settlement, was even inhabited by 
some of the earliest settlers, of whom ample traces were left 
behind, immediately east of the cavern is a small plain, occu- 
pied with dunes of drift sand, and bounded seaward by a line 
of boulders, detached from a small doleritic headland on the 
western side of the cave when the peninsula was an island. 

The entrance to the cavern is from 13 to 14 feet above high 
water, 30 feet broad and 8 feet high, but is partially occupied 
by a mass of rock 12 feet long, 6 feet broad, and 10 feet high. 
This opens into the “First Chamber,*’ which measures, from 
north to south, 102 feet long, 72 feet broad towards the middle, 
and about 24 feet high. From its inner or southern end a small 
passage leads into a “Second Chamber,” 18 feet long in a direc- 
tion N. by W. to S. by E., 14 feet wide, and ii feet high. At 
the inner end of this is a passage, 3 feet high, and 2*5 feet broad, 
leading into a “ Third Chaml^r,” measuring 22 feet from N. to 
S., about 20 feet high, and averaging 16 feet in width. 

The floor of the first chamber consisted generally of remains 
betokening European occupation, but evciywhcre below them 
were portions of shells of edible molluscs. These beds gradually 
thinned out southwards, till at the entrance of the second 
chamber there was a continuous floor of marine sand. 

The explorations appear to have been almost exclusively con- 
fined to the first chamber, and to have been commenc^ by 
digging two trenches, crossing each other at right angles, near 
the centre of the chamber. Several other excavations were 
made, and in one of them, towards the western side of the 
chamber, the following was the succession of beds, in descend- 
ing order : — 

ft. iiL 


1. European deposits 06 

2. Shell bed 09 

3. Tussock and ash beds 04 

4. Shell beds * 4 

5. Ash beds 02 

6. Ash beds, mixed greatly with shells o 10 

7. Ash and dirt beds o 2 

8. Agglomeratic bed o 6 

9. Afch bed 3 

0. Marine sands (excavated to a depth of 7 ft., and found 

by boring to extend 5 ft. deeper before reaching the 
rock at me bottom of the cavern) 12 o 


Whilst the beds, as might have been anticipated from iheir 
characters, were neither equally numerous nor equally thick in 
different sections, the following important features presented 
themselves everywhere ; — 

The basal bed was uniformly.'the “ marine sand ” (No. 10); the 
ash and shell bed (No. 6), the ash and dirt bed (No. 7), and the 
agglomeratic bed (No. 8), were also well-defined horizons ; the 
shells found in the sixth bed and those above it belonged to 
species still occupying the adjacent estuary, and the same forms 
were found in all the beds alike ; there were no shells in the 
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seventh bed, or any below it, excepting thole wMch the sea had 
1 in the marine sand, some of which were estuanne spj^es, 
W a very few valves of the common freshirater mutBel 
‘aucklandicu$\ found near a » coohmjj oven ’’ which h^ been 
excavated in Ae same bed } and the sixth and sevwth beds were 
jieparated by a sharp and constant line of demmi^tion. . . „ 
There can be no doubt that, omitting the “European bed, 
ithe facts fuUy justify Dr. Haast’s division of the dejmsits into two 
distinct series-the “upper,’’ or “shell-bed” senes, consisting 
of the sixA and all Ae beds above it ; and the “ lower,” of all 
those below it. The sharp line of demarcation separating the 
two sets of beds, as already steted, supested to Dr. Haast that 
there had been a protracted interval oftinie between their depo- 
sition ; and this is strongly supported by the fact that in a section 
• at the entrance of the chamber a bed of drift sand, a foot thick, 
was found to separate them. It was continuous for some distance 
“^southward, but ultimately thinned out in that direction, 
r The aggregate thickness of the beds of the upper scries varied 
in different sections from one foot to 7*5 feet, being thickest near 
Uhe entrance, and especially under the shelter of the fallen rock ; 
whilst that of the lower series, exclusive of the marine sand, 
fluctuated from 8 to 15 inches. The relative thickness of the 
two sets varied considerably in different sections, the lower being 
but 18 per cent of the upper at the western end of the cross sec- 
tion in the first excavation, whilst each was one foot thick at the 
eastern end of the same section. From the data at hand it 
appears that on the average the thickness of the lower series 
was about 30 per cent, of that of the higher. 

Dr. Ilaast’s “ agglomeratic ” bed consists of pieces of rock 
fallen from the roof. Though this fall of fragments was not 
actually restricted to any one period, inasmuch as all the beds 
contain lumps and blocks of the kind, it seems to have been 
peculiarly prevalent during the era represented by the agglome- 
ratic bed. 

List of Objects found in the Lower Series of Deposits, 
f .'f.— R emains of Mammals. 

Ilones of Man 

,, Ziphoid Whales 

,, Sea Leopard {Stenorynchus leptonyx) 

, , Fur Seal {Af ctoeepha/us lobaius{}} and A, < inereus) 

,, ^vaoWYyxx {Gypsophoca subtropteahs) 

M l^og 

,, Porpoise 

B , — Remains of Birds. 
j (fl) Extinct Birds {MoasX 

, jBones of Dinornis robustus ... 

, , Paleipteryx crassus ... 

, , Eury apteryx gravis 

„ E. rheides 

,, Meinornis casuarinus 
„ M, dtdi/ormis 

y, Aptornis defossor 

,, A, otidifonnis 

Tragments of bones of different species 

/Tracheal rings of Moas 

Arrays of portions of eggshells of Moas 

{p) Recent Birds, 


I 

8 

39 

332 

27 

43 

24 


13 

18 

35 

94 

17 

103 

1 

2 

51 

37 

3 


Bones of Spotted Shag {Graculus punctatus) 

„ Black Shag ( Cr. 

»i Pied Shag varius) 

^ i» White-throated Shag {G, brevirosiris) ... 
>» Small Blue Penguin {Eudyptu/a undina) 

** ^P^citiosa) 

» » N elly ( Ossipraga gigantea) 

yy K\m {Apteryx australis) 


{Apteryx australis) 

Kaka 


Feathers 


Tni S'* habroptilus) . . . 

of Kaka Temsy and smaller birds 

Nelly 

Spotted Shag 


f 


107 
18 
> IS 
12 
67 
17 
6 
3 
5 
2 
148 
If 
I 

39 

1 

5 


39 


Z>.— Remains of Molluscs. 

oi Unio aucklandicus ... i 

,, Mesodesma cuneata l 

,, Mactra discors I 

„ Artemis subrosea I 

Objects of Human Workmanship. 

{d) In Bone, 

Canine Tooth of Dog, bored at base ... i 

Needle made of humerus of Nelly I 

Awl „ tibia „ 1 

{b) In Wood, 

Apparatus for lighting fire, by circular motion, made of 

Pukatea {Atherosperma nova zealandia) 2 

Apparatus for lighting fire, by rubbing lengthwise,made of 

Komaku ( Carpodetes serratus) 5 

Fork, made of Manuka {Leptospemmm scoparium) ... 2 

Portions of apparatus for lighting fire by rubbing length- 
wise, made of Paiete {Melicope ternata) I 

,, SpesLYt msidt o( Nene {Dracophyltum sp.) i 

,, "Piltf mzdt of Totm, (Eodocarpus totara) ... 2 

„ Canoe (?), one made of Tawai {Fagus mettziesii), 

one made of Pukatea 2 

„ Bird Spear (?) made of Tawa (Mesodaphne tawa\ 

a tree of the North Island only 2 

Four pieces of Pukatea, and three chips of Totara ... 7 

(r) In Stone, 

Polished adze, perfect I 

,, Implements, fragmentary, one resembling the 
point of a tool called Tamatau by the Maoris, 
formerly used by them to make fish-hooks ... 17 

** Cores ** of agate, quartz, and chalcedony ... 4 

Chipped flint implements (ten cores, two spearheads, three 

kmve«, nineteen flakes) 34 

Pieces of gritty sandstone, Taraiwaka of the Maoris, some 

with grooves for sharpening tools 4 

Four pieces of Obsidian (Tuhua), two of pumice stone ... 6 

In addition to the objects just tabulated, three ** cooking 
ovens ” belonging to the lower series of beds were met in the 
First Chamber. After serving as ovens they were converted into 
kitchen middens. 

Returning to the list of objects of interest : the human bone 
was a portion of the right ramus of a lower jaw of an individual 
probably not quite mature. It was found six inches deep in the 
marine sand, and may have been carried in by the surf, as it lav 
near the greater portion of the skeleton of a &r seal, which had 
doubtless been washed in. 

The very few valves of the freshwater mussel already men* 
tioned were the only indication that the men of the era of the 
Lower Series of beds made use of molluscs or their shells. All the 
other molluscous remains were without doubt washed in by the 
waves of the sea, and lodged in the marine sand where they were 
found. The favourite and chief food of the period was obviously 
the Moa, of which at least eight species belonging to five genera 
were thus utilised ; though, as the table distinctly shows, smaller 
birds were by no means despised. As no portions of skulls were 
found, with the exception of very small fmjgments, it has been 
inferred that the brain of the Moa was considered a great deli- 
cacy. The leg-bones were usually broken, some were calcined, 
whilst others were in a splendid state of preservation. None of 
them were gnawed, and even the smallest of them were, without 
exception, quite intact, except such as had been cut or broken by 
man ; a fact especially noteworthy, as the table shows t^t there 
were contemporary dojgs. Dr. Haast’s earlier researches had 
led him to the conclusion that the Moa hunters had chased the 
dog for food, but had not domesticated it. There can be no 
doubt that this view is considerably .strengthened by lq§ recent 
labours. 

There is now satisfactory evidence that the men of the Lower 
Series used polished stone tools as well as such as were merely 
cld^>ed. 

The bone needle was 4*25 inches long by *2 inch broad, and 
is believed to have been used rather as a bodkin to carry a 
thread though holes made by the awl. The perforated canine 
of dog was no doubt worn as an ornament. 

Bones of Moas and of other birds presented themselves at very 
•light dep^ in the marine sand in the second and third cham- 
bers. mixed with ashes and other signs of human odupation. 
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List of Objects found in the Upper Series of Deposits, 
— Remains of Mammals. 

Bones of Man. 

„ Ziphoid Whales 

„ Porpoise 

» I>off 

„ Sea Leopard 

„ Fur Seal 

,, Small Fur Seal 

,, Rat 

Remains of Birds. 

{a) Extinct Birds {Moas), 

Small pieces of Moa bones, bleached and decomposed 
{b) Recent Birds. 

Bones of Spotted Shag 

„ Graetdns sp. 

,, Grey Duck 

,, Harrier 

„ White Crane (Ardea alba) 

,, Paradise Duck {Casarca variegata) 

,, Large Kiwi 

>, Nelly 

Small Birds not yet determined 

Feathers of Spotted Shag 

,, Kakapo 


r.— R emains of P'ishes. 

Bones of Hapuku ... , 

„ other Fishes not yet determined 

D.— Remains of Molluscs. 

Tray of Mussel {Mytilus smaragdinus\ numerous 

,, CocldQ {Cockle stutchbufyt)f nyxmtxons 

,, Pipi {Mesodesma cheninitzit)^ numerous 

,, M, enneatay numerous 

,, Vtrimvi\i\Q{Amphibolaavellana)yn\xn\tvQ\xs 
„ Kokotu {Lutraria des/iayesii), about thirty lying 

together 

,, Mactra discors^ a few 

,, Voluia pacifea^ a few 

,, Vuio ancklandicuSy Tiiorff 

,, Ilalioits iris, a few 

Objects in Wood, Bone, or Fibre. 

Pieces of a Toa, a long thin spear made of Tawa, to shoot 
birds with. At the upper end a barbed point, called 
Tara, was fastened, made of human or bird’s bone ... 
A Manga Oko-oko, a wooden fish-hook, made of Pukatea, 
with a small piece of whale’s tooth, called Mata, 

standing backwards 

Patu aruhe, fem-root pounders, four made of Maire {Santa^ 
lum cunninghamii), a strictly Northern Island tree, 

and one made of Akeake {Olearia sp.) 

Fragments of a Matiha Tuna, fork for spearing cels, made 

of Manuka - 

Portion of a Kaho, batten for a whare, made of Turepo 

{Hoheria populnea), ribbon wood 

Portions of several Whaka kai, wooden dishes for pre- 
serving fat and juice 

Taka ore kaka. parrot stands, made of Pukatea 

Pu-tatara, small trumpet, made of a Struthiolaria shell ... 
Mata, mouth of a flax bag, made of twisted thin sticks, 
for preservix^ birds after being cooked 
Taka kai, matting used for covering the food in the 

luuigi, or oven, to keeo it dean 

Parenga-renga, sandals made of flax, or Ti-tree leaves ... 
Pawa OTells {HalioHs iris), in which the holes at the 
exterior lK)rder were filled with flax, for keeping oil ... 
Pieces of nets : the floater of pumice-stone is csdled Poito 
Matao, fish-hooks, for catching Hapukn, made of Kaikai- 
atua {Rhabdothamus solamrt), a Northern Island tree 

Fish-hook, made of Rata {Metrosideros) 

Piece of timber, of Pukatea 

Karera, a wooden handle made of Totara, to fasten a piece 

of greenstone to be used as a chisd 

Portion of a Patu-patu, a large wooden hammer 

Tahatiti-wh|ka, a squared piece of wood (Totara), to flisten 
the sides of a canoe 


3 

12 

9 

51 

II 

37 

*9 

3 


Puru, made of Manuka, a pin to stop the holes of a canoe 

for letting water out 

Kauhuhuo, a wooden pin, made of Manuka, to fasten the 

battens across the canoe 

Tokai, a thin long stick, used to keep the mouth of the 

fishing-net open 

Ripipawa, a knife made of Manuka, to loosen pawa shells 
Pieces of Matiha, fighting spear, made of Manuka 
Pieces of timber, portions of mats, cordage, &c. . . 

Portion of Korapu, net for catching Inangas or Whitebait 


/^.“—Objects in Stone. 


2 

2 

2 

I 

6 

53 

1 


7 


1 04 

17 

8 

3 

2 


3 

2 

I 


37 

62 


49 


164 

37 


6 


X 

5 

4 

1 

13 

2 
2 

1 

2 

3 

4 
4 

4 

1 

2 

X 

I 

I 


Portions of polished stone implements ... ... ... 3 

)) greenstone i 

Among the objects belonging to the era of the beds of the 
Upper Series, though to a comi)aratively modern portion of ir, 
was a human skeleton which had been carefully interred. Jt 
was detected a few feet from the south-western wall of the 
First Chamber. The grave had been dug through all the de- 
posits then existing, several feet deep into the underlying marine 
.‘^and. The body was in a sitting posture, tied together with 
flax, the face toward the south-west, and it was covered with 
part of the sand which had been thrown out (d the grave ; tlie 
remainder, as well as the overlying beds which had been dis- 
lodged, being thrown around the spot. It was clear th.d the 
ground had afterwards been levelled, and that about six inches of 
.siiell-bed, level and continuous in all directions beyond the dis- 
turbed area, had been subsequently deposited over the grave, 
whilst over this again lay tlie European bed, three inche.s thick. 
The skeleton is that of a man nearly six feet high, and certainly 
not young. 

It was evident from the accumulations clei)Obilcd after the 
interment that the burial had taken place befoie the arrival cf 
Europeans, and that dming the interval the natives continued to 
frequent the cavern and to take their meals there. The 
latter fact leads to the inference that its occupation was not 
constant or even regular, but occasional only and by different 
tribes ; for, judging Irom the character and sujjerstilions of the 
existing natives it may be safely concluded that after the burial 
of one of them the cave wouhl have become strictly tapu to all 
those liaving any knowledge of the fact, at least so iar as taking 
a meal there is concerned. 

On comparing the lists of objects found in the two sets of 
deposits, the fads which piobably most strongly arrest attention 
are, (i) the presence of Moa bones in the Lowei Sori<.s, !)ut not 
in the Upper; and (2) that whilst the upper beds conrisL very 
largely of estuarine shclF, it may almost be said that in the k)\\cr 
there are no traces of shells introduced by man. When the 
mind is in addition directed to the condition of the bones of 
the various species of Moa, as well as to the further fact that the 
valves of the bivalve shells were almost invariably disimhed, 
there can be no hesitation in accepting Dr. Haast’s name of 
Moa-hunlcrs for the men of the Lower Series, and of .shell-fiJi 
eateis for those of the upper. The Spotted Sling and the Dog 
appear to have been favourite dishes in each period. 

The human remains mentioned in the second table were two 
pelvic bones of a full-grown male, and the ninth dorsal ver- 
tebra of a subject not quite mature. As they were all entire, 
and were the only relics of the human frame found throughout 
the whole thickness of the beds, Dr. llaast is of opinion that 
during all the time the shell-fish eater? were in possession of 
the ground they were either not addicted to cannib.alism, or 
their relations with neighbouring tribes were of so jieaceful a 
character as to afford them no opportunity to indulge in that 
horrible practice. Looking, however, at the great lapse of time 
represented by the shell accumulations, and the insecurity of 
life amongst savage tribes, he believes that had they been can- 
nibals when, at least, the lower shell beds were formed, there 
would have been some evidence of the fact. 

Excepting the Fur Seal {Arctocephalus lobatus) as of doubtful 
identification, the two lists of mammals differ only in the occur- 
rence of the rat in the shell beds, where, however, there were 
but three of its bones. Its presence was further attested by its 
teeth-marks on many of the bones, and by its holes passing 
through the upper beds. A few of the bones had been ^awed 
by dogs, whence it may perhaps be Inferred that the shell-fish 
eaters had effected its domestication. 

Dr. Haast supplements the description of his cavern researches 
with a brief accoimt of his labours amongst the sand dunes 
in the adjacent plain. Numerous cooking ovens occurred 
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them, where they were often close together, and, like 
the cavern appear to have been ultimately filled more 
or leas with the refuse of feaste. A clear line of demarcation 
was found here also between the deposits of the Moa-hunters 
and those of the shell-fish feeders, and, except in one instance, 
where a few pieces of the fresh-water mussel were met with, no 
shells occurred in the older series of deposits. Judging from the 
‘eater number and volume of the kitchen middens found in the 
^all area examined, there can be no doubt that the real camping 
cround of the Moa-hunters was on the plain, and that they used 
Uie cavern occasionally only for shelter or for their meals, and 
very rarely for cooking. It seems most in accordance with the 
facts, also, to suppose that the shell-fish eaters lighted fires in the 
cavern for warmth and light, and that they probably slept there, 
but that, like their predecessors-, they cooked their food outside. 

Dr. Ilaast gives a tabular list of the objects collected in the ' 
Moa-hunters* middens amongst the dunes, but it is to a very 
large extent a repetition of the contemporary cavern list. I 

Dr. Haast is of opinion that the time represented by the 
cavern deposits was very great, and, in support of his view, 
directs attention to the following facts and considerations : — 

1. That the mere volume of the shell-beds alone must have a 
great chronological value, on any hypothesis. 

2. That this value is greatly enhanced by the fact of the cavern 
being but occasionally occupied. 

3. That even the occasional visits were probably suspended 
during a considerable interval after the interment of the Maori. 

4. That on the inner or westerly portion of the adjacent 
plain there is a remarkable number of shell heaps, belonging to 
the era of the upper series of deposits, which the natives attri- 
bute generally to the Waitaha, the first immigrants, who pre- 
ceded the Ngatimamoe, who in their turn preceded the Ngati- 
kuri, the present inhabitants. 

5. That though the cannibalism found in New Zealand when 
first discovered by Europeans had lieen practised for at least 
several centuries, there is an almost entire absence of human 
bones even in the shell beds, whilst the three solitary specimens 
of this kind which were met with were so entire and perfect as 
to negative the idea that the men of even that comparatively 
modern period were cannibals ; and that the same view is borne 
out by a study of the Moa beds. 

6. That as far back as the traditions of the Maoris go, allusion 
is made in their songs to the Weka {Ocydromus australis ) ; yet 
amrmgst the hundreds of bones belonging to small birds, not a 
ve.stige of the Weka was met with in any of the deposits. 

7. That beyond the vast period covered by the shell beds was 
that interval represented only by the uniform sharp line of 
demarcation between the two sets of deposit.*!, by the interme- 
diate layer of drift sand, by the disappearance of at Ica-^t eight 
species of Moas, and by the strongly marked change in the food 
of the natives, 

8. That since the extinction of the Dinornis and its contem- 
poraries there has been a period sufficiently considerable for the 
conversion of an area then occupied with large lagoon-like lakes 
into that part of the Canterbury I’.aiu which is now near the 
sea, and for the formation of sand dunes of great width upon it, 

9. That further back still was the period of the Moa-hunters, 
to whose deposits, due allowance being made for their somewhat 
smaller volume, all the considerations applied to the beds above 
them may be repeated with equal force.' 

There seems reason to believe that the civilisation of the Moa- 
hunters was in many respects not inferior to that possessed by the 
Maoris when first visited by Europeans. 

, is obvious that if the entire absence of Moa remains in 
the shell-beds of the cavern and the adjacent dunes is to be 
regarded as conclusive on the point, there can be no reason for 
hesitating to accept the opinion that an enormous amount of 
time must have elapsed since the extinction of the gigantic birda 
in at least that portion of the island. 

In more recent papers, Dr. Haast expresses the belief that 
subsequent researches, in other parts of New Zealand, tend to 
connrm his conclusions. 


amongst 

those in 


the german expedition to SIBERIA ^ 

"pH E travellers left Saisun on May 3 1, and arrived in Maiterek 
penA T ^ con^any of his excellency the govemor- 

K erai of West Siberia, General Pottaratzki, whom they met 

f the third and fourth letters dated from Maiterek, June s, 
w the Tau Teke Mountains, in the Chinese Altai, June xi, 
t>-ontmued from p. iJls. 


respectively. 


two nights previous to their arrival. Three tarantassas drawn by 
artillery horses conveyed them from Saissan on to the shores of 
the black Irtisch. Their way led again through the steppe mostly 
covered with Dschi, a kind of short, thick grass, with here and 
there patches of white alkaline soil ; but after some time their eyes 
were refreshed by the appearance of a few trees, their number 
increased until the country became wooded, and therefore they 
hoped soon to reach the nver. In the evening they saw before 
them the banks of the stream, swelled by the recent rain into a 
majestic river, its waters of a yellowish brown colour. For 200 
vers*-s into China the stream is navigable for steamers, but up to 
this time it is not used as a means of communication. Beautiful 
trees bordered the river, and it was a pleasant change for the 
travellers, who had seen no trees since the Ala Tau, to find mag- 
nificent poplars, asps, and many other trees and bushes. Though 
the steppe is grand yet it becomes tedious after a while. The 
travellers continued their journey in a lotka (a sort of boat) be- 
longing to a rich Kirghiz, who is one of the fishers of the Saissan 
Nor (Saissan Lake). The lotka was propelled by two enormous 
oars worked in turn by eight Kirghiz or eight Cossacks. The 
journey down ihe Irtisch was rendered delightful by the beautiful 
vegetation near its banks, and the abundance of birds made it a 
perfect eldorado for the naturalist. They were tempted to stay 
here, but “heida’* (Kirghisian for “on”) was the call, which 
they had to obey. Gradually the strength and width of the river 
decline as it gets narrowed in by dense masses of reeds. In the 
evening they reached the settlements of some fishermen, resem- 
bling those seen in Norway — here as there frames for drying the 
fish, here as there the same disagreeable smell, so attractive for the 
black Milans, of which they shot a specimen of the Indian 
variety. A quantity of fish was caught, amongst them splendid 
specimens of a kind of Coregonus, carp, barbel, and sturgeon, 
the roe of which is prepared as caviare. Towards evening they 
landed amidst dense reeds. 

Early on June 2 an excursion to the neighbouring lake was 
made. On the banks were a good many persons fishing, ami 
numbers of birds- amongst them the East Indian kind of the 
bald eagle {I/aiuttus leucoryphus)^ sitting in pairs on the 
trunks of dead trees— were animating the shores of the river 
and the reeds. About half-past seven — sunset— they landed ; 
Kirghiz with camels and horses were awaiting them, and they 
proceeded on their journey over the most desolate steppe 
imaginable towards the north. This steppe was very stony 
and sparsely covered with vegetation ; only at the outskirts 
the crippled brushwood of the Saik-Saul, of a myrtle-like ap- 
pearance, was to be found ; further on nothing but bare gravel ; 
eye-witnesses told the travellers that the appearance of this 
steppe was quite analogous to that of the desert of Gobi. For 
seven hours^ march there was no water, although in spring 
this steppe is quite impracticable as the water then flowing 
down the mountains forms ponds and swamps in the loamy 
parts. Often they passed the dry beds of such ponds, looking 
like mosaic by reason of the frequent and re^lsir cracks in 
the dry mud. Here the spermophilus was met with for the 
first time, and later on three kulans, the wild solipede of these 
parts of Asia (more horse than ass), accompanied by a young 
one. Never were the mirages seen more beautiful than on this 
steppe, though occurring every day, here were splendid blue 
lakes with trees on the shores so distinctly that they could 
fancy them to be reaL Several other times Saiga antelopes 
were seen and kulans, once seven at a time, but none were 
obtained. At last they came to a depression and found a bad 
but welcome spring ; they rested here for a few hours. On 
proceeding they had soon to pass through a hilly country 
covered with slate. This part was interesting for the geolo- 
gist : granite followed immediately upon slate, then slate and 
granite, after this quartz, white and grey, and with this a 
coarse-grained sandstone. On June 4 they reached the out- 
lyers of the Altai ; here they saw a numerous fauna ai^ many 
settlements of the Kirghiz with their cattle. The uutJyers con- 
sist of granite, crystallised slate and a homblend porphyry, 
they are fantastically shaped but quite bare, yet not without 
some picturesque beauty. The zigzag road led up hill At last 
they saw in the distance a lovely valley with green trees, and 
with the joyous cry of “ Maiterek ** the Ktrghisian guide 
galloped downward, followed as fast as possible by the others, 
to a yurt camp, situated in a wood ot aspen trees near a 
murmuring rivulet. This was the place where the governor- 
general was expected, and at last, accompanied by many 
Kirghiz, his excellency the governor arrived with a^Sarge escort, 
including ladies. A friendly welcome was exchanged, and 
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after having rested a little while the whole procession moved 
onward, as fifteen more versts lay still between them and 

Maiterek. a 1 • • 

The travellers proceeded on their journey towards the Altai in 
the company of the governor-general, his wife, and daughter, on 
June 6. The weather was most unfavourable from their 
departure up to their arrival in the Altaian Staniza on June ii, 
and now they had to undergo all the hardships from which tra- 
vellers have more or less to suffer. The roads they had to 
traverse led nearly always along the steep narrow banks of rapid 
mountain streams, or along the verge of a threatening abyss, or 
they crossed over vast accumulations of snow filling up the 
ravines. 

On the summit of the pass, about 6,o(^ feet high, covered 
with grass as yet undeveloped, was a spendid view of the distant 
Saik Saur mountains behind Saissan ; a pale yellow line extended 
from these up to the horizon like the ocean, it was the steppe. 
Beautiful meadows covered with yellow and puqile pansies were 
discernible in the valleys between the plateaus, wooden Kir- 
ghisiaii tombs, somewhat resembling log huts, gave to the whole 
the appearance of an Alpine landscape. It was strange to see 
the mole {spalax) burrowing at this height, wh« rc trees — even 
the hardy larch tree- -had disai)peared. One night’s rest 
was spent in a yurt camp near the lake hlaika Kul. They 
approached it along the steep shores of tlie livcr Kuhlschir, the 
sole outlet of the lak(*, and one of the tributaries of the black 
Irtisch. The view here was delightful, the lake of an azure 
colour, surrounded on all sides by mountains rising 1,500 feet 
above its surface, covered with snow, and partly wooded. The 
banks of the lake are very steep and indented here and there 
with deep ba>s. \Vilh their nets they secuicd many fine fishes, 
which, apart from their scientific interest, were welcomed as a 
pleasant change to their every day fare of mutton. Theic is an 
abundance of fisli in the Maika Kul, but it is caught only by 
the Cliinese Kirghiz and the Russian Altaian peasant, and that 
in a very primitive way, (Icnerally they ciiveit one or otlier of 
the small tributaries from its cour. e, and the fish leuiahiing in 
the dry bed are caught. 

In spite of the dangers of the roads, the governor’s wife had 
availed herself ot every possible oppoilimity to photOj,raph the 
most beautiful parts of the wild mountain scenciy about them i 
this excellent liorse woman rode without fear or giddiness, never 
dismounting even at the n»ost dangerou'- places. 

The travellers resumed their journey on June 9, but the bad 
weather still followed them ; they passed through large virgin 
forests, aloi g the borders of abysses nearly i,ocx) feet deep ; at 
last they camped on a green meadow facing the Tau Teke 
Mountains (Steinbock Mountains), so called on account of the 
numbers of Steinbock found there. Early on June il a Stein - 
bock hunt was attempted, thirty Kirghiz on horseback acting as 
drivers, but they did not get anything. On going on, in about 
an hour they reached the top of the pass, the Burchat ; here 
they saw two cairns with poles before them, the Chinese frontier 
poles> and now they left the Celestial Empire and rode on into Sibe- 
rian territory, slowly descending from the height of about 8,000 (t., 
where trees cease to grow ; the descent soon became steeper and 
steeper, and at last so rapid that even Cossacks and Kirghiz were 
obliged to dismount. When they reached the plain they were 
surprised to see the vegetation, trees, bushes, and flowers, so much 
richer than at ihe Ala Tau. Also in this camp the governor 
was welcomed by a deputation of Kirghiz, and after a short rest 
they rode on to the Altaian Staniza, a military post. 

NOTES 

On the a5th ult there was unveiled at Copenhagen a bronze 
statue to H. C. Oersted, the discoverer of electro-magnetism, 
who di|d twenty-five years ago. The monument, erected on a 
terrace of the old fortification, consists of a hexagonal pedestal 
surmounted by a statue of Oersted, and on which are three | 
female figures representing the Past, the Present, and the * 
Future. Oersted has in his hand the wire of an electric battery 
which he holds over a magnetic needle. The ceremony of 
unveiling was attended by the King of Denmark, the King 
of Greece, the Crown Prince, most of the ministers and 
diplomatic officials, professors and students of the University, 
and many othg>r official, learned, and scientific men. The address 
was spoken by Prof. Holten of the Polytechnic, who sketched 
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the private and scientific life of Oersted, and referred specially 
to the great discovery, first published in a soaall Latin pamphlet 
on July 21, 1821. 

It is fitting that we should record here the death of a modest 
but devoted student of science, Dr. Thomas Strethill Wright, 
of Edinburgh, at the age of 58. Dr. Wright was a prac- 
tising physician in Edinburgh, but found time to make many 
researches, and probably a few discoveries, in various depart- 
ments of science, both in biology and physics. From a memoir 
in the Scotsman^ we learn that after settling in Edinburgh in 
' 1853, he undertook a series of observations on British zoophytes, 
more especially those inhabiting the Firth of Forth, and not 
only discovered many important facts in their structure, but 
added to the British fauna seveial new and interesting forms, 
llis memoirs on these animals, eighteen in number, were pub- 
lished in the A nnals oj Natural History ^ the Edinburgh Philo* 
sophical yonrnal^ and the Proceedings of the Royal Physical Society 
of Edinburgh, and speedily attracted the attention of scientific 
workers in the same field both at home and abroad. He entered 
into a coirespondence with Agassiz, Van Beneden, Clapar^de, 
Kolliker, and Allman, who in their writings repeatedly refer to 
the value of his observations and discoveries. But he did not 
confine himself to natural history studies. He was constantly at 
work with physical appaiatus, and invented various singular 
forms of telephones, &c. Some of the most curious of his expe- 
riments on what he called Electric Cohesion Figures arc 
described by himself in ChamUrs's Encyctoptedia, But it is much 
to be feaied that a great many of his most ingenious inventions 
and discoveries aie eutiiely lost, as his motlesty prevented him 
from bringing them befoic the Royal Society of Edinburgh, 
though he was frequently urged to do so. One of these was a 
mode of studying the scintillation of stars by observing them 
through a telesco])e of low power supported on a vibiating 
stand. In J805 Dr. Wright was made a member of the Zoolpgico- 
Botanical Society of V lemia. I lis ingenuity and readiness showed 
themselves in the mode in which he constructed out of simple 
materials a piece of apjiaratus, or devised a new method of obser- 
vation, or executed the beautiful drawings with which his natural 
history papers are illustrated. 

The Qtieen has acted justly and generously in granting to the 
widow of the late George Smith a pension of 1 50/. It is stated 
that Mr. llormuzd Kassam will succeed the late Mr. Smith in 
his work of exploration in the East. A firman for two years 
has been conceded to Mr. Kassam. 

The Cavendish College, Cambridge, will be opened to-day by 
the Chancellor of the University, the Duke of Devonshire. The 
building when complete will be capable of accommodating 300 
students. The objects of the college art. — I. To enable studenU 
somewhat younger than the usual age to go through the University 
course. 2. To give a special training in the art of teaching to those 
students who desire to become schoolmasters. 3. To attract poor 
students by reason of the economy in cost of living. The College 
charges will be 84/. per annum, which will include tuition, Uni* 
versity dues, board and lodging— -in fact, everything but books 
and clothes. The residence will be nearly forty weeks during the 
year. 

The death of M. Lick, the well-known founder el the 
Californian University and Observatory is reported by an 
American paper as having taken place on October l. Some 
difficulties are anticipated in the adjustment of the dooatfon 
which amounts to 5,000,000 of dollars. 

For the intended Liebig memorial the sum of 140^000 marks 
has been already obtained. Both Munich and the little town of 
Giessen, where Lietng began his important researdies^ 
memorials. ** 
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Thb following chaises are proposed to be made in the con- 
stitution of the Council of the London Mathematical Society for 
the ensuing session Lord Rayleigh to be president in succes- 
sion to Prof. H. ]• S. Smith, who becomes a vice-president, 
Mr. C. W. Merrifield to be a vice-president in the room of Dr. 
Hirst, who becomes an ordinary member of the CounciL The 
two gentlemen who have been selected to take the place of the 
outgoing members, Dr. Sylvester and Mr. H, M. Taylor, are 
Messrs. A. B. Kempe and J. J. Walker. 

Mrs. Crack Calvert has given 700/. for the foundation of 
a scholarship of 25/. per annum in chemistry, at Owens College, 
Manchester, in memory of her late husband, Dr. Crace 
Calvert, F.R.S. 

The vacant Natural Science Scholarship at Exeter College, 
Oxford, has been awarded to Mr. Joseph Baldwin Nias, com- 
moner, of Exeter College. The scholarship is of the annual 
value of So/, and tenable for four years during residence. 

The following College Lectures in the Natural Sciences will 
be given at Cambridge during Michaelmas Term, 1876: — 
Gonville and Caius College- -On the Physiology of Digestion 
and Absorption, by Dr. Bradbury j On Volumetric Analysis, by 
Mr. Apjohn. Christ’s College — On Vegetable Physiology and 
Histology, by Mr. Vines. St. John^s College — On the Prin- 
ciples of Qualitative Analysis, by Mr. Main ; Instruction in 
I ractical Chemistry will also be given ; On Petrology, by Mr. 
Bonney j On Palaaontology, by Mr, Bonney. Trinity College — 
On Electricity, by Mr. Trotter ; an Elementary Course of Prac- 
tical Morphology, by Mr. Balfour ; Practical Physiology and 
Histology, by the Trinity PrxlecLor in Physiology (Dr. Michael 
Foster), at the New Museums. Siilney Sussex College — Ele- 
mentary Course of Vegetable Morphology, by Mr. Hicks. 
Downing College — On Chemistry, by Mr. Lewis; On Com- 
parative Anatomy and Physiology, by Mr. Saunders. 

The soundings taken in the British Cliannel at the expense 
of the Submarine Railway Company with the steamer jJjaA, 
have b.’en completed. Not less than 3,257 specimens have 
been collected, and will be classified for the purpose of com- 
piling a chart of the sea-bottom. On the l8th inst. the shaft 
at Sangatte had reached the depth of 122 metres; the boring, 
it is expected, will reach its termination, 130 metres, by the end 
of the month. 

A SUM of 1,500,000/. has been allotted for the construction of 
the French Exhibition building of 1878. An artificial waterfall 
will be arranged at the Trocadero. Water will be pumped out 
of the Seine by colossal engines which will themselves be an 
attractive part of the exhibition. The waterfall will be illumi- 
nated every evening with coloured and electric lights. 

At the last meeting of the Dresden Society for Incineration, 
“ Urne,” it was announced that at the Brussels Exhibition of 
Hygienic and Life-saving Apparatus, the gold medal was 
awarded to the Siemens S3rstein. It was also announced that for 
the erection of an incinerating furnace in Saxe-Gotha, prepara- 
tions for which have already been made, considerable contribu- 
tions have been received. The agitation on behalf of incineration, 
It was stated, is making slow but steady progress in other 
countries. 

A NOTIFICATION has been published by the French Govern- 
ment for the b^efit of railway travellers, that the second and 
ttdrd-class carriages will be warmed next winter. The com- 
paniea are at liberty to use any system they think best, but they 
must all adopt some system. 

The tinal utamn soirie of the Muidiester Field Natundfato’ 
Araueologists’ Society , fa this year to be held in the 
of that city, and is to comprise an exhibition which 


promises to be of a unique character. The special subject chosen 
is “The Mountain Limestone,” and it is intended to illustrate 
every phase in the history of this formation, in an unusually 
comprehensive and attractive manner. Collectors willing to add 
to the completeness of the display, which it is intended to open 
to the general public for some days subsequent to the soirie^ 
should communicate with Mr. Faraday, who is the Secretary to 
the Society, at the Manchester Aquarium. 

The popular impression that fair hair and blue eyes are cha- 
racteristic features of German people has been confirmed by a 
recent census, although opinion among anthropologists has been 
divided on the subject On a certain day every school in Prussia 
had to make a return of the black and blue and brown colour of 
the children’s eyes. After a short time the results of this anthro- 
pological commission have been published, and they are, at all 
events, curious, though perhaps not of much scientific value 
The number of persons examined in Prussia amounted to 
4,127,766. Out of that number, 4,070,923 were under fourteen 
years of age. With regard to the colour of their eyes, 42*97 per 
cent, had blue, 24*31 per cent, brown eyes. With regard to the 
colour of the hair, 72 per cent, liad blonde, 26 per cent, brown, 
and I *21 per cent, black hair. With regard to the colour of the 
skin, Prussia has only 6*53 per cent, of brunette complexion. 
In Bavaria the brunette complexion claims 15 per cent., the 
black hair 5 per cent., the brown hair 41 per cent., the fair hair 
54 per cent. ; and it is argued from this that the darker com- 
plexion in Germany came from the South. The Report con- 
tains a number of curious observations ; for instance, that nearly 
one-third of the Jewish school-children are fair, which would cer- 
tainly not be the impression left upon a casual spectator by the 
ordinary rim of Jewish population. 

The course of lectures at the jfccole Libre of Anthropology, 
ebtablishcd by the Faculty of Medicine of Paris in one of their 
buildings, is to be commenced on November 15, The scheme 
we announced last year is an accomplished fact. The lectures 
will be open to the public free of charge. M. Paul Broca will 
deliver lectures on anatomic anthropology ; M. Paul Topinard, 
in biological anthropology, will lecture on the history of anthro- 
pology, the general, physical, and physiological characteristics of 
man, and on anthropometry ; M. Eugene Dally, [in ethnology, will 
lecture on the origin and filiation of human races ; M. Gabriel 
dc Mortillet, Sub-Director of St, Germain Museum, on pre- 
historic anthropology ; and M. Hovelacque on linguistic anthro- 
pology. The lectures will be supplemented by demonstrations in 
the museums and ’excursions to prehistoric stations round Paris. 

At a public dinner given by the Anthropological Society of 
Paris, a proposal of a singular nature, signed by MM. Hovelacque^ 
Dally, Mortillet, Broca, Topinard, and others, was circulated 
for additional signatures. Each of these gentlemen promises to 
write a will directing that his brain be sent to the Anthropo- 
logical Society for inspection and dissection. It is thought that 
by procuring the thinking organ of persons whose habits and 
works are perfectly known, some light might be thrown on the 
Taws of pbysico-mental organisation. The scheme having been 
publishi^ in several Parisian papers, has provoked a furious attack 
from the C/nivers* 0 

We have received two valuable brochures by P. Kropotkin on 
the Orography of Eastern Siberia, both being reprints from 
vol, v. of the “ Mem. Russ. Geog. Soc.” The first, “ General 
Sketch of the Orography of Eastern Siberia,” shows the main 
conclusions arrived at by the author after many years’ study of 
the orography of Eastern Siberia and of the adjacent parts of 
Mongolia and Manchooria. He points out that a large table- 
land runs from the table-lands of Central Asia to Being’s Straits 
in the shape of an elongated triangle, forming the back bone of 
this part of the continent, and consisting of two terraces, a higher 
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and a lower, both fringed with border* ridges. Two hilly tracts 
accompany the table-land on both sides and are composed of 
many short ridges running parallel to its edges, south-west to 
north-cast ; two broad belts of high plains spread out from the 
foot of the hilly tracts ; two belts of lowlands reach respectively 
the Polar Sea and the Pacific ; and, finally, various ridges run 
in the same north-eastern direction, diversifying the surfaces of 
the table-lands, of the plains, and especially of the south- 
eastern lowlands, which are also fringed by a belt of the 
Pacific coast ridges. These conclusions are supported by 
many sections, and the broad features of the land are shown 
on a map representing the different orographical characteristics by 
special colours. Some hints are also given as to the geological 
significance of this structure and as to its climatic and biological 
importance. The rough climate of the upper terrace of the 
table-land makes agriculture impossible on its surface, which is 
covered with larix forests and with marshy meadows ; the agri- 
cultural settlements arc, therefore, concentrated, partly on the 
lower terrace, but especially on the high plains and in broad 
ramifying valleys which cut deeply into the table-land and 
radiate to the east and to the south of the Baikal lake. The well- 
known sharp limits between the different floras, Manchoorian, 
Daoorian, and Saiask- Altaian, and partly also the limits between 
the respective faunas, are determined by the extension of different 
terraces of table-lands and plains, various orographical character- 
istics corresponding also to special geological districts. The second 
paper, “ Materials for the Orography of Eastern Siberia,*’ is a 
chapter from a detailed orographical description of Eastern 
Siberia, undertaken but not finished by the author. It deals 
mostly with the little-known hilly tracts of the southern parts of 
the Jenissei province, and is accompanied by a contour-map of 
the country. Both papers are in Russian. 

The October number of Petermann’s Mittheilungen contains 
a map of the Island of Hawaii and its famous volcano, with 
some data on the subject by Franz Bingham. Another map 
shows the recent discoveries in Africa of Stanley, Gessi, and 
Young. 

Dr. Erwin von Bary set out on his scientific expedition 
from Tripoli in the middle of August, and will by this time 
have reached Ghat. Dr. von Baiy, in the autumn of 1875, 
made, at his own expense, a preliminary journey in the provinces 
of Tarhona and Gharian, and obtained some useful practical 
experience. The chief object of his undertaking is the solution 
of the important problem of the age and nature of the Sahara ; 
the traveller will also give his attention to the flora of the Hogar 
Mountain. The Berlin Geographical Society contributes to Dr. 
von Bary’s expenses. 

News has reached Stockholm of Dr. Theel’s expedition, 
which had arrived at Dudinskoj on September ii, too late to 
retmn to Sweden in the Ynier with Prof. Nordenskjold. 

The well-known African explorer, Gerhard Rohlfs, gave a | 
lecture at Augsburg on the 17th inst., on his journey to Morocco, 1 
and his four years* stay in that little-known country. Furnished in 
Tangiers with recommendations by^the English resident, he jour- 
neyed under many difficulties and dangers into the interior, as far 
as the Ably city Uesan, and the capital Fez, in which he made a 
long stay, for without much formality he was appointed general 
physician to the whole of the Morocco army. In this position, | 
and as physician-in-ordinary to the Emperor himself, and sup- | 
ported by the friendship of the chief Cberif of Uesan, he made 
investigations in the land and the people, thus opening to the 
civilised world a comparatively new part of the earth. Rohlfs 
sketched the land from the coast of the Mediterranean, and the 
exuberant flora of the coast-lands of the latter sea. He described 
it as an lAinterrupted garden studded with towns and the 


camps of the Arabs and Berbers, ^to the wooded snow-mountain of 
the Atlas ; depicted the manners and customs of the people in 
Morocco, and on the Oases of the Sahara, and in the holy city, 
Uesan, whose inhabitants claim to be direct descendants of 
Mohammed. Finally he described his thirty days* journey to 
Tunis, through the endless desert, broken only by the broad 
valley of dried up rivers. 

The opening meeting of the French Geographical Society for 
the session 1876-1877, was held at Paris on October 18, under 
the presidency of M. Malte-Brun.1 Admiral Laronci^re le 
Noury delivered an address on the International African Con- 
gress at Brussels. Letters were received from a commission who 
are attempting to establish a central observatory on Mont Pio IX. 
in the Apennines . They propose to render that establishment the 
centre of European meteorology, but the scheme is not likely to 
come to much. They propose to build a metidlic chapel and 
construct a captive balloon for conveying passengers from the foot 
of the rock to the top. M. Malte-Brun informed the Society of 
the creation in Brussels of a Belgian Geographical Society. The 
success of the recent scientific meetings held in that capital is re- 
garded as a sure sign of the speedy success of the new institution. 

A REPORT, dated New York, October 4, to the Secre- 
tary of the Liverpool Underwriters’ Association, states that 
all the steamers arriving that week report large quantities of 
ice between lat. 45 and 46*30 N., and long. 49 and 50*30 
W. One steamer passed two, one very large, about 200 feet 
high, “apparently aground;” another steamer passed forty- 
eight icebergs, and a third passed sixty-eight. It is certainly 
unusual to see so much ice at this time of the year so far south- 
We do not know whether the disaster to the .Behring Sea 
whaling fleet can have any connection with this southward 
drifting of icebergs. Twelve out of fourteen vessels have been 
destroyed and many men. The cause of the disaster is not 
stated. 

It will be pleasing to ornithologists to know 'that there is 
every probability of the speedy appearance of the long-expected 
work by Mr. Gaike on the ornithology of Heligoland. The 
MS. for the German edition is already far advanced, and simul- 
taneously an English one will be produced under the editorship 
of Mr. Henry Seebohm. It is probable that no more fit person 
could have been found for the task than the last-named gentleman, 
who has devoted himself to the study of European ornithology for 
many years past, and whose spirited 'energy in the expedition of 
last year to the Great Petchora, along with Mr. Harvie Brown, 
has rendered him famous among his brother naturalists. The 
practical experience gained by him during his journeys in Nor- 
way and in various parts of Southern h^urope, will doubtless 
stand him in good stead in the by no means easy task which he 
has set before himself. At present he is staying in Heligoland, 
whither'he was accompanied on a collecting trip by Mr. Bowdler 
Sharpe and Mr. Francis Nicholson, of Manchester. We learn 
from the latter gentlemen, who have returned to England, that 
in addition to the great interest attaching to the renowned Gatke 
collection, the short expedition proved a great success omitho- 
logically, over eighty species of birds having been obtained or 
observed, among them being the rare Fhylloscoptis superciliosus, 
which was shot by Mr. Seebohm. 

In a letter dated “Labuan, August 17,** Governor Usshe 
says that he has had great difficulty in getting specimens of the 
beautiful new pheasant recently described by Mr. Sharpe as 
Lobiophasis buiweri. He has twice sent over from Labuan to 
the mainland of Borneo the trained collector who obtained the 
original specimen, but hitherto without success. As, however, 
the birds are plentiful about thirty-five miles inland, he hopes to 
be able to get ‘some examples very shortly. Bulwer*8 pheasant 
seen^ in the north-western portior^ of Borneo, to be confined to 
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the L»wm River, where they «re not uncommon, but on the 
Tmsan and Brunei Rivera, vriiich lie close to, the species is 
quite unknown to the natives, even by name. 

The Liverpool Geological Society held its first annual meet- 
ing of the session on the loth instant, when the retiring presi- 
dent, Mr. T. Mcllard Reade, CE.» F.G.S,, delivered his 
annual address. The subject was an interesting one, being a 
calculation of the amount of solid matter removed annually from 
the surface of England and Wales in solution, in rain, or rather 
river water. The result of the calculations, which were of an 
elaborate nature, founded upon the analysis of water given by 
the Rivers’ Pollution Commission in their Sixth Report, and the 
rainfall chart prepared by Mr. Symons, showed that it would 
take 13,000 years to remove, in this manner, one foot in depth 
of solid matter over the entire surface of England and Wales. 
This calculation was compared with others prepared by Mr. 
Keade, of the soluble denudation of the great river basins of 
Europe, viz., the Danube, the Rhine, and the Rhone. As 
throwing light upon the age of sedimentary deposits, the calcu- 
lations taken, together with the amount of matter annually 
brought down in river water in suspension in the form of mud, 
are extremely interesting, and Mr. Reade deduced from them 
that the minimum amount of time which must have elapsed 
since the first sedimentary rocks we know of were laid down is, 
in round numbers, 500 millions of years, thus supporting the 
views of Lyell, Hutton, and other great geologists, as to the im- 
mense age of the world. 

We have on our table the following books : — ** The River 
Clyde,” by James Deas (J, Maclehose). Piddington’s ** Sailor’s 
IIorn-Book,” 6th edition (Fredk, Norgale). “ Spiritualism,” 
Prize Essays. “Chemia Coartata; or, the Key to Modem 
Chemistry,” Dr. A. H. Kollmyer (Churchillj. Heer’s ‘‘Primmval 
World of Switzerland,” edited by James Heywood, 2 vols. (Long- 
mans). Oscar Peschel’s “Races of Man ” (H. S. King and Co.). 
“ Text-book of Veterinary Obstetrics,” by George Fleming, 
Parts I. and II. (Bailliere, Tindall, and Cox). “A Study of the 
Rhretic Strata of the Val de Ledro in the Southern Tyrol,” by 
T. Nelson Dale. Three more volumes of Stanford’s “British 
Manufacturing Industries.” 

From the i8th mst. numerous spots have been observed on 
the sun, and a laige number of protuberances detected round the 
disc by means of the spectroscope. The observations have been 
made at Brussels by Monkhoven, and reported daily in the Inde-- 
pmdance Bclge^ 

A NEW and enlarged edition of Hayden’s “Dictionary of 
Dates ” is in the press, bringing the book down to this autumn. 
It is being thoroughly revised and corrected under the hands of 
Mr. Vincent, of the Royal Institution. 

Mr. Murray will publish during this autumn, “ A Life of 
Thomas Edward, A.L.S., a well-known Scotch Naturalist,” by 
Mr. S. Smiles, autlior of “Self-Help,” The book will contain 
a portrait etched by Rajon ; “ The Effects of Cross and Self- 
Fertilisation in the Vegetable Kingdom,” by Charles Darwin, 
F.R.S., and a new edition of “Kirke’s Handbook of Physio- 
\ logy,” by Mr. W. M. Baker. In this book many chapters have 
been rewritten, and about i6o new illustrations added. 

We are glad to find that a second edition of Mr. James 
Geikie’s work, “ The Great Ice-Age,” has been caUed for. A 
considerable number of alterations have been made, and some 
parts have been almost re-written. Daldy, Isbister and Co. are 
the publishers. 

The additions to the Zoological Society’s Gardens during the 
tpast week include a Rhesus Monkey {Macacus erythrosus) from 
India, presented by Mr. M. Almond 5 a Grivet Monkey {Cerco^ 
griseo-viridis) from North-east Africa, presented by Mr. 

T. Slch ; three Palm Squirrels {Sciurus palmarum) froip India, 
P^^eseutedby Mr. Hcnrytrrey; a CoUaied Peccary {Dkotyles 


tajafu) from Venezuela, presented by Mr. C. J. Sims ; a Greater- 
spotted Woodpecker major) European, presented by Mr, 
Henry Laver; a Magpie Tanager {Cusojds loveriana) from 
Brazil, purchased. 

SCIENTIFIC SERIALS 
Bulletin de VAcad 6 niie Impirmle d^s Sciences de St FAersiourg, 
t. XX. Nos. 3 and 4.— From these parts we note the following 
papers On an artificial way of producing snow crystals, by J. 
Dogiel.— On the appearance of Encke’s comet in 1875, with 
remarks on the existence of a resisting medium in the celestial 
space, by E. von Asten,— On a remarkable motion observed in 
a very sensitive level, by H. Romberg. — On the property of the 
sphagnum of marshes, to absorb liquid water and water vapour 
from the atmosphere, by N. Geleznof.— On the determination of 
the brightness of fixed stars by means of Zoellner’s photometer 
and gradual elevation, by Ed. I.indemann.—On pentamethyl- 
ethol and its derivatives, by A. Boutlerow. — Diagnose of new 
plants of Japan and Mandshuria, by C. J. Maximowicz (tenth 
part ; this treatise is in Latin).— On the mean curvature of 
planes, by Ferd. Minding. — Some observations on reflex move- 
ments, by J. Setchenow.— On three new pinacolines, by A. 
Wischnegradsky. — On some derivatives from lepidene, by N. 
Zinin.— On the calculation of the elliptical orbit by means of the 
two radii vectores rand of the angle 2 /they enclose, and of the 

time / between the two observations of theplanet, by M. Kowalski. 
— T. xxi. Nos. I to 4 — From these parts we note the following 
papers : — Researches on the rabbit {Lepus cuniculus), from a 
zoo-geographical and palaeontological point of view, by J. F, 
Brandt. — Some observations on the sexual glands of insects, by 
Dr. A. Brandt. — On dimethylparabanic acid, and on succid- 
cyanic ethers, by N. Mentschutkin. — On the orbit of the double 
star 2 i 728««=42 Comae Ber., by O. Struve. — On the observations 
of the planets at St. Petersburg, by A. Sawitsch. — Results of 
measurements made on dolomite, barytes, titan-iron, and zinc 
blende crystals, by N. Kokscharow. — Researches on blood, by 
H. Struve. — On some derivatives from lepidene, by N. Zinin. — 
Analysis of the coal newly discovered at Gelazk, in Imeretia, by 
Helnr. Struve. — On the remains of extinct rhinoceros found in 
Russia, by J. F. Brandt. — On a new siphon barometer, by H. 
Wild. — Some observations made based on the theory of primor- 
dial cellular leaves in the ve|;e table kingdom, by A. Famintzin. 
— On an anemometer provided with a simple apparatus to 
measure the force of the wind, by H. Wild. — On the trans- 
formation of some hydrocarbons in the ethylene series and the 
corresponding alcohols, by M. Boutlerow. — On the milky sap of 
Cyanchum acuium^ L., by the same. — On diphenylcarbinol and 
some of its derivatives, by A. Zagumennoy. — Osmotic pheno- 
mena produced in vegetable and animal cells by the action of 
ether, by H. Struve. — On the curves of the smallest perimeter 
on surfaces of revolution, by Prof. Minding.— Speech delivered 
at a public meeting of the Academy on December 29 last, in 
praise of the late Prof. Jacobi, by H. Wild.— On the question 
whether the Karian sea can be looked upon as an ice-cellar, by 
K. E. van Baer. — Report on the memoir by M. Wex on the 
diminution of waters in sources and rivers, by MM. Helmersen 
and Wild. — Experimental Researches on some functional pro- 
perties of the smaller brain, by Ph. Owsiannikow and W, We- 
liky. — Photometric researches concerning the diffused light of 
the sky, by H. Wild.— On the double star 2 2120 = HercuHs 
210^ by O. Struve. — On the action of zincethvl on acetalde- 
hyde, by G. Wagaer. — Additional remarks by K. E. van 
Baer, on the memoir on the law of the formation of river beds. 
— T. xxi., No, 5 contains only a few papers of interest. We 
note the following : — On the mineral substances containing 
paraffin in the peninsula of Apeheron, by H. Abich. — On the 
properties of Leuchtenbergite under the microscope, both in its 
pure and in its metamorphosed state, by Duke I^ikolas, of 
Leuchtenbeig.— Microscopical properties of the Indian green 
aventurine, by the same. — On tne chemical composition of dia- 
lurates, by N. Menschutkin.— On the morphology of Ulothrkhea 
(a genus of Algce\ by L. Cienkowski. 

Revue des Sciences Naturelles^ tome v. No. i. — ^In this number 
M. Collot carries out in the plant-kingdom a line of inquiiy that 
has been prosecuted in the animal. He shows that many plants 
before reaching their final form pass through forms verydinerent 
from that ; these young forms lack special character and show 
the average and most common conformation cf the group to 
which the plant belongs (Australian Acadas, 8tc.), or serve to 
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connect tike moet nmnetons of a genns with apedei wlkldi 

have asECiSktlonat^ retained Itk a permanent wa? fhi» original 
anrangeihait (flaxf* Th«f ate amte temarkable the if^tte tha 
diffifereathition of the adnit with vafesenoe to nrighbottnng groapi 
(pittes} f and the order of appearance of fossil fonna in stnda ia 
tnesaa 


) as the succession of forms in the same individtud^^-In 
a pi^>er on absorption Of bicarlMnates by plants, M. Barthelemy 
finds that in natml waters, plants absorb more water than bicar« 
bcnata except when rapidly dried or in the flowering season. 
The quantity of bicarbonate absorbed, for the same absorption 
of watSTi varies with the nature of the plant. At night and in 
water saturated to the same degree, plants excrete a part of the 
bicarbonhtes absorbed during the day.. The roots of plants give 
bach carbonic acid, which maintains the bicaiibpnates latur&d. 
—There are also papers on the development of inse^tSi and on 
devriqpmept, of the embiyo of Ndumbrinm if(0ciosum» and M. 
Bechampi in a lengthy paper, attacks the doctrine of evolution. 

Feom the Nafurforsckey {August, 1876) we note the following 
papers the physical condition of Saturn, by Trouvelot 
*^On the spreading of drops of liquids into thin layers, by F. 
Cintolesi,«*^On a new fundamental law in electro^dynamics^ by 
Pro^ Clau^na^^n the natural means of protection of flowers 
agi^t thi^ iikimal destroyers, by Herr A. Kerner.-^n the 
action of Ikht the electric behaviour of metals in water, 
by W4 Hanueh^On the indoence of shape upon the magnetism 
of soft iron cjrUnders, by Dr, Christoph Rnths.-^On the pheno- 
mena of motion and electricity in the leaf of JMmxa mmctpula^ 
by Derr Hennim Munk.— On the magnetism of cobalt and 
ur ^pjieuQHjena of interference of light 


nickel, by W* Ilankel.- 
patsing through two dimmed 
tromc states <» gold, by Julias 


planes, by K. Exner. — On afio- 
tromc states ot gold, by juims Thomsen — Newinoiganic cells* 
by Ferd, Cohn.— On the influence of gravitation upon the de- 
velopmmit of adventive roots and shoots, by L. Kny. — On 
theory of the optical power of crystals of turning the plane of 
polarisation of light, by Herr Sohneke. —On the physicid nature 
of the sen, by Herr O. Lohse. — On the diffusion of gases by 
absorbing substances, by S. \on Wroblewsld.— On electric light, 
by Herr E» Goldstein.— Further researches on the peptone- 
forming ferments in the vegetable kiogdom, by E. von Gorup- 
Besanea and H* WUi«‘^Ar7aogements for the protection of 
chiotephyll In livlog plants, by Julius Wiesner. 
ir GestHsehafi in Bem^ 1875, 

Nos. 878-00$. From these jparts we note the following papers : 
On rim changes cd* genesanon in the animal kingdom, by J, 
Fauhhmisar.-^Oii eeme ubcervarions of the sources and wells m 
thetlisteiet of Bern, during the years 1873-4, by R. Lauterburg.'— 
Topegaptoal notei an the same distri^ by 

— ^e livealeit part^of^^^ubl^tion^ takte up by a very 
elaborate list of the plants growing in the Berner Oberland, by 
P tef, U Fias^. 

SOCIETiEB AND ACADEMIES 
Pakis 

AciMlninF of Scianeet, October 16. — ^Vice-Admiral Paris in 
fbe Am# Frmident reftetred to the sad loss sustained by 
tiS Ate 4 emy in the death of M. Sainte-Claire DeviUe, and M. 
&imaA ibpke on bis Hfe-wotk. The following papers were 
read t-^Bfeba-Denmrial pJaneti (continued)^ by M, VerriCT.— 

Exi4orati<^ cn ^ whole of the coast which forms the giuf 
tbe^o Syrteu by M. Mouches. The extent of coast surveyed 
is 306 leagues. Ibe work was difficult, owiim to the nature of 
the land 7 banks and dunes of sand) and the hostility of the 
ngS^es. Ibis work flUs the gap left by English hydrograpbers, 
hid •topped at Sfax, the last town of Tunis, and resumed 
^ «qn the Egyptian fWmtlim.— Itfoerary of ffie double 
MfPordensl^ld between Norway andniberia, hi 1876, 

, Iw M. Daubr^. The rapidity of this voyage is 
y^mar days ftom Norway to the mouth of the Jenis^ 

. home.— On the relatlott of the two teedfic heati 

I bL Simon. gates are those irhlch folhiw the 

^.t^lBrfotteimd Oay ttw^. ^^and 
tee those whose snoleeiklte ate formed of four tmalier molactties, 
alliia0m, which may be treated as atenUe (sdeh appear to be 
hydt 4 gib» oxygen, nitre^ dm.). In sitch a gai ho i^ines 
to ocett& the surnndt of a regime tabra^on, 
than I& dlameftar of any of them. 
aadHi IMritenf tfie ttetehmbusi.flUed wite 4 ten or te o d mue d 

dboutlleA^ cri gravi^teriife^^ 


of the tw# 

gives vmlum 
;%e isteri^ 

^ jriiyri <4 


the ateitete sijif or insensible, be 

■««««• ***i#Ni i-i*. Httakwhi 

vibrations tee negligible^ iStW ^ 

*0 remain smudbty ‘ 
mectneal or ommlcal phenomena m 
prw^to^gte of HyU<^ faOdwii» by M. 

ThteOto foots to show that tnadvun^ towards thdoAeri 
lima Of elevation of the vine, the phylloxm is leea rapid In 
actUm 1 atm foe vine is none the lesS doomed to certain deathk 
ft Is ^ a^iptestion of time.— Remarks on a recent note of D. 
LichtmiStmn^ cm the reproduction of phylloxeras^ by M. Balbiank 
—Study of comparative analyses of several varieties of AmeiiS 
stocks, resistant and non-resistant, by M. Bondn. He has found 
m all Ame^n stocks a resinoid principle j It exists also in 
French stocks, but in quantity a half less than in the resistant 
American stocks, and a third less than in the non*reiiitant. Hb 
accounts for the rmistance by presence of this principle in « pron 
portion hot under 8 per cent, in the entire root, and ]|4 to I^pet 
cent, in the bmk alohe. The prick made by ft bisect, while 
cai^ng nodosities on the root, is dcatrised by eifodation of the 
resinous product ; and this prevents loss of the nutritious juleef* 
of the plant* No such cicatrisation occurs in thy non-resistant 
stocks, the resinous matter not being abundant enough 
rerhate the maHc acid in the roots ot American vines ako 
contriontes to their resistance.— Note on the velocity of pro* 
paction of waves, by M. Laroche. — On the chiseUing 
action of acids on various metals, by MM. Trbve and 
Durassier. The figures produced arc ii| relation, not with 
the interior structure, but with the exterior action of bubbles 0^ 
gas liberated during the reaction of the acids, — Combmatiou of 
chloral and acCtio diloride, by MM. Cnrid and Millet Heated 
to 100® they unite (about half of the two bodies after twelve 
hours’ heating) ; there is one molecule of each, and the Jkodies 
aie simply juxtaposed. Subjected to nascent hydrogen, the body 
loses two atoms of chlorine and ^ves a new compound, which 
may be considered ac€tic chloricfo united with monochloriscd 
aldehyde. —On a sulpho-antlmoUiuret of lead found at Arnsberg 
(Westphalia), by M. Pisani.— Observations on the origin of 
eruptive, vitreous, and crystalline rotks, by M. L^vy. I us cx- 
penments are against Mounter’s view Uiat czys^line rooks are 
derived from vitreous rocks by way of devitrification* Most 
natural crystalline rtJeks owe their internal texture to promorphic 
phenomena, thte is, phenomena anterior to their consolidation ; 
secondary actiofll tee also important, but they rarely quite mask 
the origmal texture of a rock. — On the comparative influence of 
leafy woods and of resinous woods on foe temperature and 
ozonometric state of the air ; consequences as re^ds climate, 
by M, Fautrat Woods of both kinds have a refrSmrant power, 
more marked in the resinous. The phenomena m assimilation 
and transpiration in leaves are aocompsnied by a fall of tem- 
perature. Above pines foe maximum temperatures are olwa^ 
nigher, and the mmlmum always lower, than outside ; the 
phenomena lowering temperatu^ on leafy trees are masked in 
pines, by others producing heat. Under woods, especially the 
resin^, there is less ozone than on open ground. 
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